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COIN  :  metal  stamped  for  currency,  or  in  commemoration  of  some 
event,  in  which  latter  case  the  coin  are  frequently  distinguished  as 
medals.  With  the  ancients,  however,  the  coins  used  for  currency  had 
occasionally  this  property  of  the  modem  medal.  [Medal.]  The  word 
coin  is  derived  by  some  from  the  Greek  k6i¥os,  common ;  by  others 
from  the  Latin,  cuneus,  a  wed^e ;  the  first  currency  of  metal,  in  all 
probability,  being  in  the  form  of  wedges,  or  ingots.  Commerce,  in  the 
earliest  periods,  was  carried  on  by  the  mere  exchange  of  articles,  and 
it  is  remarkable  that  throughout  the  early  part  of  Scripture,  as  well  as 
through  the  poems  of  Homer,  not  a  single  passage  occurs  from  which 
we  can  infer  either  the  use  or  the  existence  of  stamped  money.  Metals, 
however,  being  close  and  compact  in  form,  universal  as  to  use,  and 
admitting  of  division  into  lai^er  or  lesser  parts,  soon  became  the 
representatives  of  value,  though  at  what  exact  period  remains  in  doubt. 
Herodotus,  i  94,  speaking  of  the  Lydians,  expressly  says  they  were  the 
first  people  on  record  who  coined  gold  and  silver  into  money.  The 
Parian  Chronicle,  however,  ascribes  the  origin  of  coined  money  to  the 
iEginetans,  under  Pheidon,  king  of  Argos,  895  years  before  Christ. 
JEUaxk,  in  his  '  Various  History,'  corroborates  this  statement  as  far  as 
the  ^ginetans  are  mentioned :  and  our  best  numismatic  antiquaries 
agree  in  considering  the  coins  of  ^gina,  from  their  archaic  form  and 
appearance,  as  the  most  ancient  known.  They  are  of  silver,  and  bear 
on  the  upper  side  the  figure  of  a  turtle,  and  on  the  under  an  indented 
mark,  as  if  the  metal,  at  the  time  of  striking,  had  been  fixed  upon  a 
puncheon,  and  from  the  weight  of  the  blow  had  received  a  deep  cleft. 
In  later  coins  of  ^gina,  the  turtle  has  been  changed  to  a  tortoise,  and 
the  fissure  on  the  other  side  converted  into  a  device.  The  coins  of 
Lydia  probably  come  next  in  point  of  antiquity,  and  then  the  early 


Gold  Dario. 

Danes  of  the  Persian  kings,  which  occur  both  in  gold  and  silver,  and 
bear  a  strong  resemblance  to  the  coins  of  ^gina  in  the  mode  of 
striking :  these,  if  th6y  are  to  be  referred  to  Darius  the  First,  must 
have  been  coined  between  B.c.  622  and  486.  The  richer  the  metal,  the 
smaller  and  more  portable  was  the  quantity  required  for  the  coin. 
There  are  coins  in  gold  of  the  early  kings  of  Persia,  similar  in  type  to 
the  silver  Darics,  and  of  very  minute  size. 

The  study  of  coins  is  not  to  be  considered  as  the  province  of  the 
antiquary  alone.  Coins  are  among  the  most  certain  evidences  of 
history.  In  the  later  part  of  the  Greek  series  they  illustrate  the 
chronology  of  reigns.  In  the  Roman  series  they  fix  the  dates  and 
succession  of  events.  Gibbon  observes  that  if  all  our  historians  were 
lost,  medals,  inscriptions,  and  other  moBoxnents.  would  b«  sufficient  to 
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record  the  travels  of  Hadrian.  The  reign  of  Probus  might  be  written 
from  his  coins.  In  illustrating  the  history  and  chronology  of  sculpture 
and  ancient  marbles,  coins  enable  the  scholar  and  the  artist  not  only  to 
discem  those  peculiarities  which  characterise  style,  as  it  relates  to 
different  ages  and  schools,  but  to  ascribe  busts  and  statues  to  the  persons 
whom  they  represent.  The  personation  of  the  different  provinces,  too, 
forms  another  point  of  int^est  upon  the  Roman  coins.  Coios  are 
frequently  essential  to  the  illustration  of  obscure  passages  in  ancient 
writers ;  and  preserve  delineations  of  some  of  the  most  beautiful  edifices 
of  antiquity  not  existing  now  even  in  their  ruins.  Addison,  in  his 
'  Dialogue  on  the  Usefulness  of  Ancient  medals,'  has  long  convinced 
the  world  of  the  connexion  of  this  science  with  poetry.  As  a  branch 
of  the  fine  arts,  it  may  be  sufficient  to  say  that  some  of  the  medals  of 
Sicily  belong  to  a  period  when  sculpture  had  attained  its  highest  per- 
fection. We  would  particularly  refer  to  the  coins  of  Syracuse.  In 
every  quality  of  art,  too,  the  Roman  coins,  to  a  certain  period  yield 
to  the  Greek  alone.  From  Aug^ustus  to  Hadrian  the  Roman  mint  was 
the  seat  of  genius :  and  coins  of  admirable  execution  are  found  even 
down  to  the  time  of  Posthumus. 

The  generality  of  numismatic  writers  divide  coins  into  Ancient  and 
Modem ; — ^the  Ancient,  into  the  great  divisions  of  Greek,  Roman,  and 
Barbarian. 

The  Oreek  they  divide  into  cities  and  kings.  Of  the  first  they  can 
make  no  chronological  arrangement :  it  is  alphabetical,  under  the 
different  countries.  The  kings  commence  with  the  age  of  Alexander 
the  Great,  and  belong  to  the  four  kingdoms  into  which  his  empire 
was  divided,  besides  Uie  kingdom  of  Epirus.  This  series,  in  a  chrono- 
logical  point  of  view,  closes  with  the  extinction  of  the  dynasty  of  the 
Lagida)  in  the  Au^^ustan  age.  The  coins  of  the  Greek  cities  were 
impressed  either  with  appropriate  symbols  or  the  heads  of  deities. 
The  coins  of  the  monarchs  bore  the  heads  of  the  respective  princes. 
Pinkerton  observes  that  the  first  copper  coins  of  Greece  known  are 
those  of  Gelon  king  of  Syracuse,  about  490  years  before  our  sera. 
These  were  called  Chalci,  pieces  of  brass ;  others,  of  a  more  diminutive 
size,  were  called  Lepta,  or  Eerma,  as  being  change  for  the  poor.  He 
considers  there  is  no  proof  of  the  coinage  of  gold  in  Greece  before 
Philip  of  Macedon.  Athens  had  no  gold  money  at  the  beginning  of 
the  Peloponnesian  war. 

The  Jtoman  coins  are  divided  into  consular,  imperial,  and  medallions. 
The  subdivisions  of  the  consular  are  into  Roman  ases  and  coins  of  the 
famiUes.  Of  the  imperial  there  are  two  subdivisions,  Roman  and 
Grecian;  the  latter  being  again  subdivided  into  those  of  provinces, 
colonies,  and  mimicipia.  The  medallions  are  likewise  divided  into 
Roman  and  Grecian.  The  earliest  coinage  of  Rome  was  of  copper,  and 
took  place  in  the  reign  of  Servius  TuUius,  probably  about  five  centuries 
before  Christ.  The  Romans  are  supposed  to  have  borrowed  the  art 
from  their  neighbours,  the  Etruscans.  Of  the  as,  its  divisions  and  its 
compoimds,  we  have  ahready  spoken  in  a  former  article.  [As.]  On 
some  of  the  later  Roman,  as  well  as  on  what  were  called  the  Italian  ases 
and  their  parts,  the  practice  became  prevalent  of  placing  the  names  of 
many  of  the  principal  families  of  Rome  upon  the  fields  of  the  coins. 
These  form  the  division  which  are  called  family  coins.  The  silver 
coinage  of  Rome  was  introduced  in  the  year  266  B.O.,  when  the  denarius 
was  so  termed  from  its  being  equivalent  to  ten  ases.  Pliny  informs 
us  ('Nat.  Hist.'  xxxiii.  13,  edit.  Hard.  ii.  612)  that  the  coinage  of  gold 
was  introduced  sixty-two  years  after  that  of  silver.  The  largest  piece 
of  gold  was  called  aureus.  [Aureus.]  The  imperial  coins  of  Rome  > 
form  the  most  oomplete  and  most  interesting  series  of--any'e;i^t^ 


COIN. 


COIN. 


Those  of  copper  being  found  of  different  sizee,  are  distinguished  into 
first,  second,  and  third  brass ;  in  historical  importance  as  well  as  for 
the  devices,  the  largest  series  is  to  be  preferred.  The  largest  imperial 
brass  coin  was  the  sestertius,  and  from  the  Augustan  age  went  by  the 
name  of  nummus,  or  sereus.  It  was  worth  twopence  English.  All 
the  large  brass  coins  are  of  yellow  metal ;  the  middle  brass,  yellow  and 
red ;  the  small,  mostly  red.  No  sensible  dimunition  of  the  sestertius 
took  place  till  the  reign  of  Alexander  Severus,  when  it  lost  upwards 
of  a  sixth  of  its  weight,  and  continued  to  diminiRh  till  the  reign  of 
Gallienus,  when  it  totally  vanished.  -In  this  reign  the  chief  copper 
coins  in  use  were  the  small  brass,  or  asaria,  which,  according  to  the 
writers  of  the  Lower  Empire,  were  at  last  numbered  at  sixty  to  the 
silver  denarius.  Under  Valerian  and  Gallienus,  copper  washed  with 
silver  appeared.  In  the  reign  of  Diocletian,  a  coin  denominated  the 
f  ollis  supplied  the  place  of  the  sestArtius ;  but  the  denarii  serei  con- 
tinued quite  common  down  to  Constantine  I.  He  introduced  a  new 
coinage,  and  then  the  follis  had  its  changes  and  its  subdivisions ;  but 
its  appellation  adhered  to  what  had  now  become  the  largest  brass  coin 
of  the  Roman  empire,  to  the  very  latest  notices  which  we  have  of  the 
Byzantine  money.  From  the  time  of  Augustus  to  that  of  Gallieuus^ 
the  imperial  or  silver  denarius  contained  sixteen  asaria.  Under  Cara- 
I  calla  a  larger  denarius  was  struck,  which  had  a  hidf  more  or  twenty- 
four  asaria,  and  was  called  argenteus  :  the  common  denarius  of  silver 
being  then  termed  minutus.  Under  Gallienus,  however,  the  minutus 
ceas^,  and  the  argentius  and  denarius  then  became  only  different  names 
for  the  Roman  silver  coin,  which  at  that  time  contained  no  less  than 
sixty  asaria.  Constantine  I.  introduced  the  milliarensis,  worth  some- 
where about  a  shilling  of  our  money :  but  the  argentei,  or  denarii, 
were  struck  as  late  as  the  reign  of  Heraclius.  Aurei  and  semi-aurei 
were  the  sole  pieces  in  gold  for  near  three  centuries.  Till  Sulla's  time 
the  aureus  continued  at  thirty  silver  denarii  In  the  reign  of  Claudius, 
and  afterwards,  it  went  for  twenty-five  silver  denarii.  Under  Philip, 
aurei  of  two  or  three  sizes  first  appear,  of  a  rude  fabric ;  one  class  of 
which  were  called  trientes.  The  weight  originally  given  to  the  aureus 
was  120  grains ;  it  afterwards  fluctuated  to  between  80  and  90  grains, 
and  was  somethnes  even  of  less  weight.  Constantine  L  accommodated 
the  aureus  to  his  new  coinage,  and  gave  it  the  name  of  solidus,  of  six 
in  the  ounce  of  gold.  The  solidus  passed  for  fourteen  milliarenses.  It 
went  for  rather  more  than  twelve  shillings  of  our  money,  and  con- 
tinued of  the  same  standard  to  the  very  close  of  the  Byzantine  empire. 
The  medallions  were  struck  both  at  Rome  and  in  the  provinces,  whence 
the  division  of  this  class  into  Roman  and  Grecian.  The  term  is 
applied  to  all  those  productions  of  the  Roman  mint  which  exceeded 
the  coins  ordinarily  current  in  size,  whether  in  gold,  silver,  or  brass. 
Medallions,  says  Pinkerton,  from  the  time  of  Julius  to  that  of  Hadrian 
are  very  uncommmon  and  of  vast  price  :  from  Hadrian  to  the  close  of 
the  Western  Empire  they  are  less  rare.  The  types  of  the  Roman 
medallions  are  often  repeated  upon  common  coin.  Those  struck  in 
the  Grecian  territories  are  the  most  numerous,  and  are  distinguished 
from  the  Roman  by  their  thinness  and  inferiority  of  workmanship. 
Many  Roman  medallions  have  8.  c.  upon  them,  as  being  struck  by  the 
senate ;  other  have  not,  as  being  struck  by  order  of  the  emperor.  The 
Roman  medals  called  Contomiati,  it  is  the  opinion  of  our  first  medal- 
list>4,  were  no  more  than  tickets  of  admission  for  different  places  at  the 
public  games. 

The  third  class  of  ancient  coins,  denominated  Barbarian,  consists  of 
those  of  Lydia,  Persia,  Judaea,  Phcenicia,  Numidia  and  Mauritania, 
Carthage,  Spain,  Gaul,  and  Britain.  The  coins  of  Lydia  and  Persia 
have  been  already  sUghtly  noticed.  The  Darics,  from  their  present 
extreme  scarcity,  &]^e  supposed  to  have  been  melted  down  for  his  own 
coinage  by  Alexander  the  Great,  upon  his  conquest  of  Persia.  Pinkerton 
asserts  that  all  the  real  Darics  were  of  gold,  and  that  the  silver  coins 
with  the  archer  (the  same  type)  are  later.  Nevertheless  many  of  the 
silver  Darics  are  equally  if  not  more  archaic  in  appearance.  Of  Persian 
coins  there  is  a  second  series,  that  of  the  Sassanidse,  beginning  about 
A.D.  210,  when  Artaxerxes  overturned  the  Parthian  monarchy;  they 
extend  to  the  year  636,  when  Persia  was  conquered  by  the  Arabian 
caliphs.  The  Hebrew  coins  were  struck  under  the  dominion  of  the 
fanuly  of  the  Maccabees,  and  chiefly  in  the  time  of  Simon  the  high- 
priest,  about  the  year  150  B.a    They  are  nearly  all  of  copper,  and 


Copper  Shekel  of  Simon. 

extremely  rude  in  workmanship ;  the  legends  are  in  Samaritan  cha- 
racters, and  the  symbols  are  those  appropriate  to  the  nation,  such  as  a 
sprig,  considered  as  Aaron's  rod,  sacramental  cups,  censers,  &c.  The 
Hebrew  shekel;  as  it  is  called,  is  of  silver,  about  the  value  of  the  Greek 


tetradraclm  [Shekel];  and  there  were  half  and  quarter  shekels. 
Hebrew  coins  pretending  to  an  earlier  date  than  the  Maccabees  are 


Shekel  of  Sliver. 

spurious.  The  Phoenician  coins  are  in  no  instance  considered  oldei 
than  the  time  of  Alexander  the  Great,  and  are  chiefly  referred  to  the 
cities  of  Tyre  and  Sidon.  The  Numidian  coins  are  those  of  Juba  I. 
and  II.  The  Punic  and  Carthaginian  coins  aire  believed  to  have  been 
struck  by  Greek  artists.  Those  of  Spahi  agree  in  character  with  the 
coins  of  the  different  nations  by  whom  the  several  colonies  of  that 
country  were  planted,  Phoenicians,  Greeks,  and  Carthaginians;  and 
many  of  them  are  inscribed  with  Phccnician,  Greek,  and  Roman  legends  : 
a  few  others  are  met  with,  distinguished  by  what  are  called  Celtiberian 
characters,  not  imlike  the  letters  of  the  Runic  and  Etruscan  alphabets. 
Of  the  coins  of  Gaul,  the  most  ancient  have  no  legends  at  ail ;  they 
have  very  rude  devices,  and  many  of  them  are  in  base  gold ;  after  the 
Gauls  had  intercourse  with  the  Romans,  some  of  their  coins  bear 
inscriptions  which  look  like  Latin,  mostly  in  single  words,  and  not  of 
easy  interpretation;  they  are  not  unlike  many  of  those  which  are 
called  early  British.  Caosar  describes  the  Britons  as  a  people  just 
emerging  from  barbarism,  and  no  further  acquainted  with  commerce 
than  to  have  discovered  that  it  could  not  be  conducted  by  simple 
barter  alone.  His  account  implies,  that  however  they  might  have 
known  its  use,  the  Britons  had  not  proceeded  so  far  as  actually  to  coin 
money ;  although  they  had  a  substitute  for  it  in  pieces  of  brass,  or  iron 
rings,  or  plates  regulated  by  weight.  He  says,  *'  Utuntur  aut  aere,  aut 
annuUs  ferreis,  ad  certum  pondus  examinatis,  pro  nummo."  ('BelL 
Gall.'  y.  12.)  The  passage,  however  is  corrupt;  for  annulis  some 
manuscripts  read  taleis,  and  others  laminii.  Coins  however  are  found 
in  this  country  which  are  usually  attributed  to  the  very  early  British 
kings,  in  gold,  silver,  and  the  inferior  metals ;  ruder  in  fabric  than  they 
would  have  been  had  the  Britons  learned  the  art  of  coining  them  from 
the  Romans.  They  are  without  legends,  and  many  of  them,  like  the 
early  Gaulish  coins  already  mentioned,  have  imintelligible  devices; 
they  seem  to  justify  our  antiquaries  in  thinking  that  Cassar  had  not 
sufficient  information  to  make  his  testimony  Quite  conclusive.  The 
use  of  a  better  sort  of  money  was  unquestionably  taught  the  Britons 
by  the  Romans  very  soon  after  Ceesar's  second  invasion,  when  the 
types  improved,  and  when  no  one  who  examines  them  carefully  will 
doubt  that  Roman  artists  were  employed  upon  the  dies.  The  earliest 
coin  which  can,  with  the  least  appearance  of  probability,  be  attributed 
to  any  particular  British  monarch,  bears  upon  it  the  letters  SEOO, 
possibly  for  Segonax,  one  of  the  four  Kentish  monarchs  who  attacked 
Caesar's  camp  at  the  time  of  the  invasion  we  have  just  mentioned  ;  it  has 
also  the  word  tascio  upon  it,  which  is  seen  upon  numerous  other  coins 
which  are  undeniably  British.  Cunobelin  was  a  later  monarch  of 
Britain,  whose  name  is  considered  to  be  abbreviated  upon  the  coins 
which  have  cvn,  cvno,  and  cvnobeli  upon  them,  together  with  the 
words  CAMV  and  camvl,  the  leading  letters  of  Camulodunum,  his 
capital  city,  supposed  to  be  either  Colchester  or  Maldon  in  Essex. 
Veb,  as  well  as  Verlamio  at  length,  for  Verulam,  occur  upon  other 
coins  of  the  same  period,  One  has  bodvo,  which  may  or  may  not  be 
a  coin  of  Bonduca  or  Boadicea,  queen  of  the  Iceni.    It  is  probable  that 


Coin  of  Cnnobelin. 

the  British  ooinage  closed  with  the  money  of  Cunobelin ;  for  in  a  yerj 
few  years  after  Ina  decease  the  second  subjection  of  Britain  took  place 
under  Claudius,  and  was  so  complete  and  severe,  that  the  eountry 
became  rather  a  Roman  than  a  British  island.  Gildas  ('  De  Excidio 
Britannise,'  o.  y.)  expressly  speaks  of  a  Roman  edict  which  ordained 
that  from  that  time  dl  money  current  among  the  Britons  should 
bear  the  imperial  stamp.  That  this  prohibition  was  followed  up  by 
the  establishment  of  Roman  mints  in  Britain  is  highly  probable;  and 
certain  initial  letters,  as  F.  lon.  for  pecunia  Londini,  jta,  are  brought 
forward  as  evidence  of  the  fact;  but  most  of  theseinitials^are  equally 
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applicable  to  other  places  in  the  Roman  empire  where  mints  were 
establlBhed^  and  tiierefore  do  not  afford  a  proof  quite  so  conduaiTe  as 
is  wanted.    We  give  a  representation  of  one  found  in  London.    The 
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eoins  of  Caraiisias  and  Alleotus,  the  seat  of  whose  empire  itm  in 
Britain,  have  a  strong  claim  to  be  considered  as  the  production  of 
British  mints.  Those  who  wish  to  see  under  one  view  the  '  Coins  of 
the  Romans  relating  to  Britahi/  will  find  the  fullest  information  in  a 
little  volume  published  under  that  title  by  Mr.  John  Tonge  Akerman, 
12mo.,  London,  1844 ;  much  information  will  also  be  found  respecting 
the  Roman  ooins  found  in  varioiui  parts  of  London,  in  Mr.  Roaoh 
Smith's  '  mustratians  of  Roman  London/ .4to,  1859. 

MoDEBN  CoiKB  are  those  which  have  been  struck  since  the  fall  of 
the  Western  Empire ;  but  it  is  impossible,  in  the  space  to  which  the 
present  artiole  is  necessarily  confined,  to  enter  into  minute  details 
reepeoting  the  series  of  ooins  in  each  country.  We  sliall  be  brief  in 
our  notices  of  the  greater  part,  that  we  may  devote  a  larger  space  to 
the  ooins  of  England. 

The  series  of  the  coins  of  Italy  under  the  Ostrogoths  began  soon 
after  the  year  480  of  the  Christian  era.  The  French  series  com- 
mences with  Clovis,  A.D.  490.  That  of  Spain  with  Liuva,  Prince 
of  the  Visigoths,  soon  after  the  middle  of  the  6th  century,  or  about 
▲.D.  567.  The  states  of  Oermany  appear  to  have  struck  money  very 
shortly  after  the  age  of  Charlemagne;  as  well  as  the  independent 
Lombard  cities,  and  the  Neapolitans.  The  Papal  series  of  money 
begins  with  Pope  Hadrian  I.,  a.d.  779.  Denmark  has  ooins  of  an  early 
date,  but  few  of  them  are  intelligible  before  the  time  of  Canute ;  con- 
temporary with  whose  date  are  the  ooins  of  the  petty  kings  of  Ireland. 
In  Sweden  coinage  is  said  to  have  begun  imder  Biomo,  a.d.  818 ;  and 
in  Norway  with  Olave  or  Olaf,  a.d.  1066.  The  Russian  coinage  is 
of  a  later  date  than  the  other  coinages  of  Europe.  Of  Scotland  pennies 
exist  ascribed  to  Alexander  I.,  a.d.  1107  :  those  of  William  the  Lion, 
A.D.  1165,  are  numerous.  Pennies  were  the  earliest  coins  in  most  of 
the  European  kingdoms,  and  a  prevailing  device  upon  them  was  a 
cross. 

The  Coint  of  England  form  the  most  complete  modem  series  extant 
At  what  time  the  circulation  of  the  Roman  money  ceased,  we  are 
ignorant :  but  Sceattte  (from  the  Anglo-Saxon  rcear,  shot,  money) 
are  known  of  the  early  kings  of  Kent,  some  of  wnich  must  have  been 
struck  within  the  6th  oentury  ,*  and  there  are  others  so  similar  to  them 
in  type  as  to  justify  their  appropriation  to  the  same  people,  but  which 
from  their  symbols  were  evidently  coined  before  their  conversion  to 
Christianity.  They  are  too  rude  generally  to  admit  of  description,  are 
of  silver,  and  found  of  different  weights,  from  seven  grains  and  a  half 
troy  to  twenty  and  upwards :  their  most  common  weight  is  from  fifteen 
to  nineteen  grains.  Several  plates  of  these  ooins  are  engraved  in 
Ruding ;  they  appear  to  have  been  current  chiefly  from  the  year  500 
to  700.  A  sceatta  of  Ethelbert  I.  of  Kent  is  the  earliest  Saxon  coin 
which  can  be  appropriated :  he  reigned  from  a.d.  561  to  616.  Sceattss 
also  are  the  only  coins  which  have  hitherto  been  discovered  of  Egbert, 
king  of  Kent,  who  reigned  from  665  to  674.    In  point  of  aotiqui^  the 
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penny  succeeds ;  the  name  of  which  first  appears  in  the  laws  of  lua, 
king  of  the  West  Saxons,  who  began  his  reign  in  688.  The  word  has 
had  numerous  etymologies;  but  that  from  pendo,  to  weigh,  seems  the 
most  reasonable :  it  was  then,  as  it  still  is,  the  240th  part  of  the  num- 
mary pound.  The  half  of  the  penny,  called  helphn;;e  or  haljpl)eni;^e,  and 
the  fourth  part  or  jireop'Siin;;,  farthing,  are  mentioned  in  the  Saxon 
gospels ;  and  a  Saxon  halfpenny  of  Edward  the  Elder  is  said  to  exist 
in  the  Bodleian  collection  at  Oxford  :  but  we  know  httle  more  of  the 
earliest  divisions  of  the  penny.  The  coin  ascribed  as  a  penny  to  Ethel- 
bert II.  king  of  Kent,  between  749  and  760,  with  Romulus  and  Remus 
on  the  reverse,  is  beyond  doubt  a  forgery.    As  to  the  rest  of  the  king- 


doms of  the  Heptarchy,  no  coins  have  yet  been  discovered  of  the  South 
Saxon  monarchs.  Of  the  West  Saxon  kings,  we  have  coins  of  Athel- 
heard,  a.d.  726 ;  and  of  Beorhtric,  who  came  to  the  throne  in  784. 
Meroia  seems  to  have  been  the  most  wealthy  kingdom,  and  has  a  large 
series.  It  begins  with  Eadvald,  who  ascended  the  throne  in  716, 
followed  by  Ofb  (whose  queen  Cenethreth  or  Quindred  also  enjoyed 
the  privilege  of  coining),  Egb«rt,  Coenvulf,  Ciolvulf  I.,  Beomwulf, 
Ludican,  Wiglaf,  BeAtuH,  Burgred,  and  Ciolvulf  II.,  with  whose  short 
reign  the  kingdom  expired.  The  coins  of  the  East  Angles  begin  with 
Beonna,  about  the  year  690;  but  in  consequence  of  tiie  temporary 
annexation  of  the  kingdom  to  that  of  Herda,  we  have  but  few  coins  of 
succeeding  monarchs :  those  only  of  .£thehreard,  760,  Edmund  the 
Martyr,  855,  and  Ethelstan,  860,  are  known.  The  kingdom  of  North- 
umberland has  this  remarkable  peculiarity  belonging  to  its  coinage, 
that  from  its  mints  issued,  as  far  as  is  yet  discovered,  the  only  brass 
ooins  which  were  struck  by  the  Anglo-Saxons.  The  earhest  specimen 
hitherto  known  is  of  the  reign  of  Egfrith,  who  ascended  the  throne  in 
670 :  it  differs  from  the  stycas  of  succeeding  monarchs  in  the  omission 
of  the  moneyer's  name  on  the  reverse.  Of  sixteen  succeeding  monarchs 
(whose  reigns  occupy  more  than  a  hundred  and  tbirty  years),  no  coins 
have  as  yet  occurred.  The  first  that  appears  was  struck  by  Eanred, 
who  began  to  reign  in  the  year  808.  One  silver  penny  of  Eanred  is 
known.  His  stycas  are  of  various  rude  types,  without  any  representa- 
tion of  the  monarch,  but  with  a  legend  similar  to  that  on  his  silver 
coin,  excepting  that  the  moneyer's  name  stands  on  the  reverse,  without 
any  addition.  Other  stycas  occur  of  Ethebred  his  son  840,  of  Redulf, 
and  of  Oebert,  whose  reign  began  in  849.  After  his  reign  stycas  seem 
to  have  Allien  into  disuse,  at  least  none  of  a  later  period  have  yet  been 
found.  Stycas  were  also  struck  in  the  Saxon  times  by  the  archbishops 
of  York :  Ruding  has  engraved  those  of  the  archbishops  Eanbald  II., 
Vigmund,  and  Wulphere.  One  coin  of  Regnald,  who  was  expelled  the 
kingdom  of  Northumberland  in  944,  is  known;  and  one  of  Anlaf, 
whioh  has  upon  its  reverse  the  Danish  raven:  these  are  penniea 
Pennies  also  are  known  of  Eria  At  the  beginning  of  the  9th  century, 
Ecgbeorht  or  Egbert  ascended  the  throne  of  the  West  Saxon  kingdom ; 
and  in  the  course  of  his  long  reign  brought  under  his  dominion  nearly 
the  whole  of  the  Heptarohio  states ;  he  is  therefore  oommonly  con- 
sidered as  the  first  sole  monarch  of  England,  notwithstanding  those 
states  were  not  completely  imited  in  one  sovereignty  until  the  reign  of 
Edgar.  On  his  coins  he  is  usually  staled  EoaBBORHT  bbx,  and  some- 
times the  word  bazonvm  is  added  m  a  monogram  within  the  inner 
circle  of  the  obverse :  some  of  his  ooins  have  a  rude  representation  of 
his  head,  and  .some  are  without  it.  From  Egbert's  time,  with  very  few 
exceptions,  the  series  of  English  pennies  is  complete ;  indeed  for  many 
hundred  years  the  penny  was  the  chief  coin  in  circulation.  Of  the 
Saxon  pennies  those  of  Alfred  bear  a  considerable  price;  on  some  he 
is  called  aelbrsd  rbx,  on  others  jilfrbd.  £d?^ud  the  Elder  has 
Saxon  buildings  on  the  reverses  of  several  of  his  coins ;  and  on  one  of 
Athelstan's  is  a  building  intended  for  York  Cathedral.  The  coins  of 
Canute  and  of  Edward  the  Confessor  are  among  the  most  common  of 
the  Saxon  series ;  those  of  Hardionut  are  rare.  English  coins  of  Canute 
liave  frequently,  and  of  Hardicnut  in  a  few  instances,  been  found  in 
Denmark.  Numerous  coins  of  Canute  and  Ethelred  II.  have  also  been 
found  in  Ireland. 

The  Archbishops  of  Canterbury,  during  a  part  of  the  Anglo-Saxon 
period,  also  coined  money.  Pennies  exist  of  Jaenberht,  Archbishop  of 
Canterbury  from  763  to  790;  of  ^thilheard,  who  died  in  808;  of 
Vulfred,  who  succeeded  in  that  year ;  of  CJeolnoth,  who  died  in  870 ; 
of  Ethered,  871 ;  and  of  Plegmund,  who  sat  from  891  to  923.  In 
Athelstan's  laws  two  mongers  are  allowed  to  the  Archbishop  of  Canter- 
bury,  but  no  archiepiaoopal  coins  of  thai  reign  are  known,  nor  indeed 
any  until  the  time  of  Anshbishop  Bourchier,  a  space  of  several  hundred 
years.  Of  Harold  II.'s  pennies  there  are  three  distinct  types ;  two 
with  the  head  looking  to  the  left,  the  third,  which  is  of  very  uncommon 
occurrence,  with  the  head  to  the  right ;  all  have  the  word  pax  in  the 
centre  of  the  reverse.  Of  the  coins  of  William  I.  and  II.  the  best 
aocoimt,  with  engravings  of  all  the  types,  wiU  be  found  in  the '  Archseo- 
logia,'  vol.  xxvL  p.  1 — 25.  Of  the  typ€»  there  exhibited,  those  which 
b^r  the  strongest  resemblance  to  the  coins  of  the  Confessor  and  Harold 
are  ascribed  with  great  probability  to  the  first  William ;  those  whidi 
most  resemble  Henry  I.'s  colds  to  William  II.  The  coins  which  pre- 
sent a  sceptre  on  each  side  of  the  king's  head  are  universally  ascribed  to 
the  Conqueror ;  those  with  two  stars  to  William  Rufus,  the  same  orna- 
ment occurring  upon  his  great  seal.  Most  of  them  read  pillem,  pilbmv, 
or  PILLEMVB  REX  A,  AN,  ANOLO,  or  AHQLOR ;  the  P  in  Pillem  being  in 
reality  the  Saxon  V  (W).  Of  Henry  L's  pennies  the  types  are  as 
various  as  upon  those  of  any  monaioh  of  the  English  series:  the 
reverses  bear  the  name  of  the  mint  and  moneyer.  This  had  been 
the  Saxon  practice,  and  it  continued  till  the  reign  of  Edward  I.  Our 
historians  say  that  Henry  I.  coined  halfpence  and  farthings,  but  none 
such  are  known  in  our  cabinets.  Through  the  Norman  times,  and  cer- 
tainly in  the  reign  of  Edward  the  Confessor,  halves  and  quarters  of  the 
penny,  regularly  and  nicely  cut,  to  go  as  halfpence  and  farthings,  occur 
almost  whenever  parcels  of  the  coins  of  those  periods  are  dlMovered. 
The  troubles  of  Stephen's  reign  will  account  for  the  wretched  state  in 
which  the  pennies  of  that  king  occur :  these,  with  what  are  certainly 
the  earliest  pennies  of  Heni^  II.,  are  among  the  worst  of  the  English 
coins  in  point  of  mintage.    The  barons  of  t^  reign  are  reputed  by  our 
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historians  to  have  struck  coins ;  hut  only  two  or  three  such  ar^  known, 
and  those  of  persons  related  to  the  king.  Pennies  are  extant  ascribed 
to  Robert  earl  of  Gloucester,  bastard  son  of  Henry  I. ;  to  Henry  bishop 
of  Winchester,  base  brother  of  Stephen ;  and  to  Eustace,  Stephen's  son. 
They  are  all  of  great  rarity,  as  is  the  coin  which  bears  the  full-length 
effigies  of  Stephen  and  Heniy  XL  The  coin  of  Robert,  however,  ia  by 
some  ascribed  to  Robert  duke  of  Normandy,  the  eldest  son  of  the 
Conqueror.  Henry  II.,  according  to  Ruding,  had  but  one  type ;  but 
there  seems  eveiy  reason  to  believe  that  the  pennies  which  usually  go 
by  the  name  of  the  first  coinage  of  King  Henry  III.  are  in  reality  the 
last  coinage  of  Henry  II.  at  the  time  he  reformed  his  money,  a.d.  1180. 
Of  Richard  I.  and  John  we  have  no  English  money ;  but  pence,  half- 
pence, and  farthings  are  extant  of  John,  all  struck  in  Ireland.  Those 
coins  with  a  full  face,  bounded  by  the  inner  circle,  have  the  inscription 
lOHAKNES  DOM.,  and  were  struck  at  the  time  his  father  made  him  lord 
of  Ireland;  those  which  ^ve  the  face  inclosed  in  a  triangle,  and 
I0HANNE8  REX,  were  coined  after  he  ascended  the  throne.  The  &rthing 
of  this  last  coinage  is  extremely  iture.  Of  John's  coins,  Dublin  appears 
to  have  been  the  only  place  of  mintage.  Henry  III.'s  pennies,  (if  those 
which  we  have  considered  as  the  latest  pennies  of  Henry  II.  really  do 
not  belong  to  Henry  III.)  have  usually  the  numerals  added  to  his 
name,  henricvs  bkx  ni.  Some  of  his  pennies  have  henricys  rex 
TBRCi,  and  a  few  henriovs  rex  anq.  His  coinage,  if  we  may  judge 
from  the  quantity  of  his  pennies  which  still  remain,  must  have  been 
a  very  extensive  one.  Halfpence  and  farthings  are  si)oken  of  in  a 
record  of  this  reign,  but  none  have  appeared.  The  pennies  of  Edward 
I.  II.  and  III.  are  usually  thus  distinguished  by  our  antiquaries  :  those 
which  give  the  king^s  name  edw.  are  ascribed  to  Edward  I.;  those  with 
EDWa.,  edwar.,  and  edward,  to  Edward  II.;  those  with  edwardvb,  to 
King  Edward  III.  A  few  with  edw.  are  known  certainly  to  belong  to 
Edward  I.,  particularly  those  which  have  a  moneyer's  name  on  the 
reverse,  Robert  de  hadeleie,  who  is  known  from  records  to  have 
been  a  moneyer  in  1280.  Both  Henry  III.  and  Edward  I.  struck 
pennies  in  Ireland,  in  the  manner  of  John's  later  coins,  representing 
the  king's  head  within  a  triangle.  Edward  I.  struck  halfpence  and 
&rthing8  in  his  great  coinage  of  1279,  which  are  not  imfrequently  met 
with  in  the  cabinets  of  collectors,  as  well  as  halfpence  and  farthings 
with  the  Irish  type,  struck  at  Dublin  and  Waterford.  It  may  be  suffi- 
cient, as  regards  these  small  coins,  to  say  that  they  continued  in  cur- 
rency for  several  centuries.  The  last  silver  farthing  is  known  to  have 
been  coined  in  the  reign  of  Edward  VL,  but  no  specimen  of  it  has  been 
seen :  the  last  silver  halfpenny  was  struck  under  the  Commonwealth. 
The  penny  has  continued  through  every  reign  to  the  present.  Our 
limits  will  not  allow  of  further  minute  description.  Among  the  rarest 
in  the  later  part  of  the  series  may  be  reckoned  the  pennies  of 
Edward  VI.,  Mary,  and  Philip  and  Mary.  From  the  reign  of  Edward  I. 
to  Henry  VIII.,  we  have  pennies  which  bear  the  privy  marks  of  the 
Bishops  of  Durham ;  from  Henry  IV.  to  Henry  VIII.,  we  have  coins 
struck  in  the  archiepiscopal  mint  at  York ;  and  oUiers  of  the  see  of 
Canterbury,  from  Archbishop  Bourchier  to  Archbishop  Cranmer.  The 
first  English  pennies  were  22i  grains  troy.  Towards  the  close  of  Ed- 
ward III.  the  penny  weighs  18  grains,  and  in  the  reign  of  Edward  IV. 
it  fell  to  12,  after  previously  sinking  to  15.  In  Edward  VI.'s  time, 
1551,  the  penny  was  reduced  to  8  grains,  and  after  the  48rd  of  Eliz.  to 
7D  grains,  at  which  weight  it  still  continues.  The  penny  affords  the 
best  rule  for  estimating  the  other  silver  coins. 

According  to  Grafton,  Henry  III.,  in  1249,  ordered  groats  to  be 
stamped,  but  none  such  are  mentioned  in  any  record.  There  is  a 
largo  piece  however  found  occasionally  in  the  cabinets  of  the  curious, 
sometimes  ascribed  to  Edward  I.,  but  whether  his,  or  Edward  IL's,  or 
Edward  III.'s,  is  uncertain.  It  occurs  of  different  weights,  from  80  to 
188  grains,  and  represents  the  king's  head  on  its  obverse,  within  a 
double  tressure  of  four  arches,  with  mullets  and  roses ;  Inscribed 
EDWARDVB  Di.  OR.  REX.  ANOL.  The  reverse,  besides  a  continuation  of 
the  king's  titles  in  the  outer  circle,  has  civi.  londonta  within  an  inner 
one.  There  can  be  little  doubt  that  it  was  a  trial-piece.  Groats 
and  half-groats  were  not  introduced  for  currency  till  ^e  25th  Edward 
III.,  and  continue  at  present,  though  not  for  circulation.  A  silver 
f ourpenny  piece  for  circulation,  of  a  different  type  from  the  ordinary 
pToat,  was  issued  for  drculation  by  William  IV.,  m  1886.  The  groat 
received  its  name  from  the  French  grot,  a  large  piece.  In  the  time  of 
Henry  VII.  and  Henry  VIII.  groats  and  half-groats  were  struck  in  the 
archiepiscopal  mints  of  Canterbury  and  York.  It  was  one  of  the 
charges  against  Wolaey,  that  he  had  put  the  cardinal's  hat  upon  the 
king^s  money,  as  is  seen  upon  his  York  groats  and  half -groats. 

The  testoon,  or  shilling,  was  first  coined  by  Henry  VII.,  in  1603. 
The  appellation  of  testoon  was  from  the  teste  or  tile,  the  head  of  the 
king,  upon  it :  that  of  shilling  is  of  old  but  uncertain  origin.  Pin- 
kerton  says,  that  coins  of  that  name  had  been  struck  at  Hamburg  in 
1407.    The  rciUinj  was  a  denomination  of  monev  in  the  Saxon  times. 

Henry  VIII.  struck  some  patterns  for  a  silver  crown ;  but  the 
first  crown  for  currency  was  struck  by  Edward  VI.,  with  the  half- 
crown,  sixpence,  and  threepence.  Queen  Elizabeth,  in  1558,  coined 
three-halfpenny,  and  in  1561  three-farthing  pieces.  Pinkerton  says 
they  were  dropped  in  1582,  but  there  is  a  three-halfpenny  piece  in  the 
cabinets  of  the  British  Museum,  bearing  the  date  of  1599.  Charles  I. 
struck  twenty-shilling  and  ten-shilling  pieces  in  silver;  but  they  were 
of  very  limited  currency. 


From  the  43rd  Elizabeth,  1601,  the  denominations,  weight,  and 
fineness  of  English  silver  have  remained  the  same,  with  the  exception 
of  the  fiorin  of  two  shillings  and  the  fourpenny  piece.  It  is  worthy 
of  remark,  that^  during  all  his  distresses,  Charles  I.  never  debased 
his  coin. 

The  gold  coinage  of  England  is  next  to  the  silver  in  point  of 
antiquity.  The  gold  current  with  us,  till  the  41st  Henry  III.,  was 
foreign.  In  that  year,  1257,  a  manuscript  chronicle,  in  the  archives  of 
the  city  of  London,  states  that  the  king  made  a  penny  of  the  finest 
gold,  whidi  weighed  two  sterlings,  and  willed  that  it  should  be  current 
for  twentypence.  Three  specimens  of  it  only  are  yet  known  to  have 
reached  us ;  and  two  out  of  the  three  are  preserved  in  the  British 
Museum.  They  are  from  different  dies.  This  coin  is  engraved  in 
Snelling's  '  View  of  the  Gold  Coin,'  in  the  last  edition  of  Folkes's 
'  Tables,'  and  in  Pinkerton's  '  Essay  on  Medals.'  It  is  from  Edward 
III.  that  the  series  of  English  gold  coin  really  commences,  for  no  more 
occurs  till  1344,  when  that  prince  struck  florins.  The  half  and  quarter- 
florin  were  struck  at  the  same  time.  The  florin  was  then  to  go  for 
six  shillings,  though  now  it  would  be  intrinsically  worth  nineteen. 
This  coin  being  inconvenient,  as  forming  no  aliquot  part  of  laiger 
ideal  denominations,  seems  to  have  been  withdrawn.  None  have  yet 
been  found,  but  a  few  quarter-florins  are  preserved  in  cabinets,  and 
one  half-florin  is  known.  In  consequence,  in  the  same  year,  the  noble 
was  published,  of  6#.  Sd.  value,  forming  half  a  mark,  then  the  most 
general  ideal  form  of  money.  The  obverse  represents  the  king  standing 
in  a  vessel,  asserting  the  dominion  of  the  sea.  The  noble  was  also 
attended  by  its  half  and  quarter.  This  coin,  sometimes  called  the 
rose  noble,  together  with  its  divisions,  continued  the  only  gold  coin, 
till  the  angels  of  Edward  IV.,  1465,  stamped  with  the  angel  Michael 
and  the  dragon,  and  the  angelets  or  half -angels,  were  substituted  in 
their  place.  Henry  V.  is  said  to  have  diminished  the  noble,  still 
making  it  go  for  its  former  value.  Henry  VI.  restored  it  to  its  size 
and  caused  it  to  pass  for  10s.,  under  the  new  name  of  ryal.  The  ryal  of 
lOt.  and  the  angel  of  6«.  8d,  with  their  divisions  of  luJf  and  quarter, 
then  continued  the  sole  gold  coins  till,  in  1485,  Henry  VII.  issued  the 
double  lyal,  or  sovereign,  of  20s.,  accompanied  by  the  double  sovereign 
of  40«.  Henry  VIII.,  in  1527,  added  to  the  gold  denominations  the 
crown  and  half-crown,  at  their  present  value,  and  in  the  same  year  gave 
sovereigns  of  22a.  6d,,  ryals  of  lis.  Sd,  angels  of  7s,  Qd.,  and  nobles  at 
their  old  value  of  6s.  Sd.  In  1546  he  struck  sovereigns  of  the  former 
value  of  20«.,  and  half-sovereigns  in  proportion.  Henry  Vlllth's  gold, 
like  his  silver  coin,  was  in  the  latter  part  of  his  reign  much  debased. 
Edward  VI.  coined  a  treble  sovereign ;  and  under  James  I.  the  sove- 
reign was  called  a  unite.  The  former  coins  however  continued,  with  a 
few  variations,  till  Charles  IL  coined  the  guinea,  so  called  from  the 
Guinea  gold,  out  of  which  it  was  first  struck  in  1663,  when  it  was 
proclaimed  to  go  for  20s.,  but  by  tacit  and  imiversal  consent  never  went 
for  less  than  21«.  Charles  IL  likewise  issued  half-guineas,  double 
guineas,  and  five-guinea  pieces,  which  his  successors,  till  George  IV., 
continued.  George  I.  and  Geoige  III.  issued  quarter-guineas  ;  and 
Geoxge  III.  pieces  of  seven  shillings  in  1797.  In  1815  sovereigns  and 
half-sovereigns,  of  20s.  and  10s.  each,  were  again  coined,  and  the 
guinea  and  half -guinea  were  gradually  withdrawn  from  circulation. 

With  the  exception  of  the  styca,  the  copper  coinage  of  England  arose 
a  thousand  years  later  than  its  silver.  Queen  Elizabeth  had  a  great 
aversion  to  copper  money,  although  the  necessities  of  her  people  for 
small  change  were  obvious.  She  suffered  a  pattern  to  be  struck  as  the 
FLEDGE.  OF.  A.  HALF  FENNT,  and  James  I.  and  Charles  I.  actually  issued 
farthing  tokens  also  as  pledges ;  but  no  authorised  coinage  of  copper 
was  struck  till  1672,  when  hiUfpence  and  farthings  of  that  metal  were 
first  made  public  money.  In  1684  tin  farthings  were  coined,  with  a 
stud  of  copper  in  the  centre.  Others,  as  well  as  halfpence  of  the  same 
metal,  were  struck  by  James  IL,  and  William  and  Mary.  In  1693  the 
tin  was  called  in,  and  copper  renewed.  Pieces  of  a  penny  and  two- 
pence in  copper  were  coined  in  the  reign  of  Geoige  III.  The  latter 
did  not  answer  their  purpose,  and  were  soon  discontinued.  In  1852, 
half-farthings  were  coined,  chiefly  for  use  in  the  colonies ;  and  in  the 
parliamentary  session  of  1859,  the  chancellor  of  the  exchequer  an- 
nounced the  intention  to  change  the  copper  coinage  for  one  of  a  mixed 
and  harder  metal,  of  which  the  weight  of  each  coin  would  be  about 
half*  its  present  weight.  Neither  the  denominations  nor  the  value 
were  to  be  changed. 

Our  space  will  allow  us  to  say  less  than  we  could  wish  upon  the 
money  struck  in  FHnce  by  English  princes.  Of  Anglo-Gallic  silver 
coins  we  have  deniers  of  Eleanor,  wife  of  Henry  IL,  as  duchess  of 
Aquitaine,  with  deniers  and  half-deniers  of  Henry  IL,  and  pennies  and 
half -pennies  of  Aquitaine,  and  pence  of  Poitou  and  Rouen  of  Richard  I. 
Of  John  and  Henry  III.  we  know  of  no  Anglo-French  money ;  but 
there  is  a  lion  of  billon  of  Edward  I.,  coined  during  the  lifetime  of  his 
father  after  he  had  received  Gascony,  and  a  plentiful  series  of  silver 
and  billon  coins  of  Edward  III.,  of  Edward  the  Black  Prince,  of 
Richard  IL,  Hemy  IV.,  V.,  and  VI.  The  denominations  of  the  silver 
were  the  hardi,  double  hardi,  groat,  half-groat,  penny,  and  half-penny. 
In  this  class  also  fall  the  Calais  groats  and  half-groats  of  the  sovereigns 
of  England,  from  Edward  III.  to  Henry  VL,  and  the  Toumay  groats 
of  Henry  VIII.  Edward  III.  was  the  first  of  the  English  princes  who 
struck  gold  money  in  France;  the  denominations  were  guiennois, 
leopard,  chaise^  and  mouton ;  to  these  Edward  the  Black  IVit^  added 
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tbeliardi  of  gold  and  the jMvition ;  and  Henxy  V.  salutes  and  half- 
salutes.  Henry  VI.  coined  salutes,  angelots,  and  francs  in  gold.  The 
equivocal  specimen  of  silver  coin,  supposed  to  have  been  struck  by 
Margaret'  of  Burgundy  for  Perkin  Warbeck,  is  usually  classed  with  the 
Anglo-Gallic  series.  The  British  Museum  possesses  a  most  extensive 
and  interesting  collection  of  coins,  those  of  Qreat  Britain  being  the 
largest  collection  in  existence,  and  the  collections  of  Sicilian,  Qreek,  and 
Boman  coins  exceedingly  rich. 

Qold  and  silver  with  certain  alloys  have  formed  the  material  for  the 
more  costly  currency  of  all  European  nations,  and  copper  for  most  of 
them  in  those  of  smaller  value,  but  France  and  some  few  others  have 
used  a  mixed  metal  for  that  purpose.  Russia  is  the  only  country 
which  has  used  platinum  in  the  manufacture  of  coins. 

In  respect  to  numismatic  writers,  we  can  only  enumerate  a  few  of 
the  most  important  upon  the  various  series  of  coins.  On  the  Greek 
and  Roman  series,  the  best  works  are  Eckhel's  '  Doctrina  Numorum 
Yeterum/  Rasche's  '  Lexicon  Universte  Rei  Numariae/  and  Mionnet's 
'  Description  des  Medailles  Antiques  Grecques  et  Romaines ; '  the  last 
work  in  5  vols.,  8vo,  with  7  vol&  of  Supplement,  Paris,  1806-35.  For 
the  Roman  alone,  the  reader  may  consult  A.  Morel's  'Thesaurus 
Familianun  Romanarum,'  2  tom.,  fol.,  Amsterdam,  1784 ;  and  his '  The- 
saurus Numismatum  Imperatorum,'  8  tom.,  Amsterdam,  1752.  iCnother, 
which  brings  the  Roman  series  to  the  close  of  the  empire,  will  be 
found  in  Buiduri's  '  Numismata  Imperatorum  Romanonim  a  Trajano 
Decio  ad  Palseologos  Augustos,'  2  tom..  Par.,  1718,  with  Tanini's 
'  Supplement,'  in  1  voL,  fol.,  Rome,  1791.  See  also  MionneVs  work, 
in  2  vols., '  De  la  Raretd  et  du  Prix  des  Medailles  Romaines,*  8vo., 
Paris,  1827;  Mullinger's  'Considerations  sur  la  Numismatiques  de 
Tancienne  Italic,'  1844;  and  Akermann's  'Descriptive  Catalogue  of 
Rare  and  Unedited  Roman  Coins,'  2  vols.,  8vo,  London,  1834. 
Pinkerton's  '  Essay  on  Medals,'  2  voi.,  8vo,  1789,  with  all  its  errors, 
is  valuable  as  a  general  elementary  treatise. .  A  better  is  Mayer's 
'  Einleitung  in  die  alte  R9mische  Numismatik,'  1842 ;  and  also  Mr.  B. 
N.  Humphrey's  '  History  of  Ancient  Coins  and  Medals ; '  '  The  Pro- 
ceedings of  the  Numismatical  Society,'  of  which  the  publication  com- 
menced in  1836,  contain  a  large  amount  of  valuable  information. 

On  English  coins,  the  best  works  are  Leake's '  Historical  Account  of 
English  money,'  8vo,  London,  1745 ;  Ruding's '  Annals  of  the  Coinage 
of  Britain ; '  and  Mr.  Humphrey's  '  Coins  of  England,'  and  '  Coin 
Collector's  Guide.'  Simon  has  written  an '  Essay  towards  an  Historical 
Account  of  Irish  Coins ; '  and  Cardonnel  his  '  Nunusmata  Scotite,  or  a 
Series  of  the  Scottish  Coinage.'  On  Anglo-Ghillic  coins,  we  have  a 
quarto  volume  by  Ducarel ;  a  volume  of  similar  size,  '  A  Description 
of  the  Anglo-(}aUic  Coins  in  the  British  Museum ; '  and  '  Illustrations 
of  the  Anglo-French  Coinage,'  by  Major-Gen.  Ainslie,  4to,  London, 
1830. 

On  the  French  coinage,  we  have  the  works  of  Bouteroue,  Le  Clerc, 
and  Millin ;  on  the  Papil  coins,  Floravante ;  Florez  on  those  of  Spain. 
For  the  coins  of  Germany  the  reader  may  consult  Madai's  '  ThEder- 
Cabinet,'  4  tom.,  Konigsberg,  1765-8;  Weise's  'Gulden-Cabinet,' 
2  tom.,  Ntlmberg,  1780-2 ;  and  Vossbeig's  '  Geschichte  der  Preussis- 
chen  Miinzen  und  Siegel,'  1843.  For  Danish  coins,  the  'Danske 
Mynter  og  Medailler,'  3  tom.*,  foL,  Copenh.,  1791-4.  For  Bulgarian 
coins,  Fraehn's  work,  4to,  Casan,  1816.  For  Hungarian  coins,  Schon- 
visner, '  Notitia  Htmgariss  rei  numarise,'  1801,  and  Szecheayi '  Catalogus 
numorum  Hungariie,'  1810.  For  Russian  coins  Chaudoir's '  Aperfu 
sur  monnaies  russes,'  1887.  For  Polish  coins  Bandske's '  Numismatyke 
^ajowa.'  1889.  For  Oriental  coins,  Marsden's '  Numismata  Orientalia 
Illustrata,'  2  vols.,  4to,  London,  1823-5;  Grotefend's  'Miinzen  der 
Griechischen,  ParUiischen,  und  Indo-Skythischen  Eonige  von  Bactrien ; ' 
and  '  Essays  on  Indian  Antiquities,  Historic,  Numismatic,  and  Paleeo- 
graphic,*  by  James  Prinsep,  edited  by  J.  Thomas,  1858. 

COINING.    [Mint.] 

COINING.  The  munerous  and  complicated  laws  upon  this  subject, 
passed  from  time  to  time  during  several  centuries,  as  occasion  called 
for  penal  enactments  to  protect  the  coin  of  the  realm,  were  repealed 
by  the  stat.  2  Will.  lY.  c.  84.  The  making  or  coining  of  money  being 
one  of  the  exclusive  prerogatives  of  the  crown,  the  counterfeiting  of 
the  king's  coin  was  in  early  periods  of  the  history-  of  English  law  con- 
sidered to  be  an  usurpation  upon  the  royal  autnority,  and  upon  that 
Cciple  constituted  the  offence  of  high  treason  both  by  the  common 
and  by  various  statutes.  By  the  stat.  2  Will.  lY.,  c.  84,  s.  8,  the 
following  offences  are  provided  for: — 1.  Falsely  making  or  counter- 
feiting any  coin  resembling,  or  apparently  intended  to  resemble  or 
pass  for,  the  king's  current  gold  or  sUver  coin.  2.  Colouring,  washing, 
or  casing  over  any  metal  or  counterfeit  coin  so  as  to  pass  for  the 
genuine  gold  and  silver  coin  of  the  realm;  and  filing,  washing  or 
otherwise  altering  silver  coin  so  as  to  pass  for  gold,  or  copper 
coin  so  as  to  pass  for  silver  or  gold.  8.  Impairing,  diminishing, 
or  lightening  gold  or  silver  coin,  with  intent  to  make  it  pass 
current.  4.  To  buy,  sell,  receive,  pay  or  put  off,  any  &lse  or 
counterfeit  coin  resembling,  or  apparently  intended  to  resemble  or  pass 
for,  any  of  the  king's  current  gold  or  silver  coin,  or  offer  so  to  do,  at  or 
for  a  lower  rate  or  value  than  the  same  by  its  denomination  imports. 
5.  To  import  into  the  United  Kingdom,  from  beyond  the  seas,  any 
false  or  counterfeit  coin  resembling,  or  apparently  intended  to  re- 
semble or  pass  for,  any  of  the  king's  current  gold  or  silver  coin,  know- 
ing the  same  to  be  false  or  counterfeit.    (The  above  offences  were 


punishable  by  transportation,  now  penal  servitude).  6.  To  tender, 
utter,  or  put  off  any  hiae  or  counterfeit  coin,  resembling,  or  apparently 
intended  to  resemble  or  pass  for,  any  of  the  king's  current  gold  or 
silver  coin,  knowing  the  same  to  be  false  or  counterfeit.  7.  To  tender, 
utter,  or  put  off  any  false  or  counterfeit  coin  resembling,  or  apparently 
intended  to  resemble  or  pass  for,  any  of  the  king's  current  gold  or 
silver  coin,  knowing  the  same  to  be  false  or  counterfeit,  and  at  the 
time  of  such  tendering,  uttering,  or  putting  off,  having  in  possession, 
besides  the  false  or  counterfeit  coin  so  tendered,  uttered,  or  put  off, 
one  or  more  piece  or  pieces  of  fiilse  or  counterfeit  coin  resembling,  or 
apparently  intended  to  resemble  or  pass  for,  any  of  the,  king's  current 
gold  or  silver  coin ;  or  8.  Either  on  the  day  of  such  tendering,  uttering, 
or  putting  off,  or  within  the  space  of  ten  days  then  next  ensuing,  to 
tender,  utter,  or  put  off,  any  more  or  other  false  or  counterfeit  coin 
resembling,  or  apparently  intended  to  resemble  or  pass  for,  any  of  the 
king's  current  gold  or  silver  coin,  knowing  the  same  to  be  false  or 
counterfeit  9.  Anv  person  having  in  his  custody  or  possession  three 
or  more  pieces  of  false  or  counterfeit  coin  resembling,  or  apparently 
intended  to  resemble  or  pass  for,  any  of  the  king's  current  gold  or 
silver  coin,  knowing  the  same  to  be  false  or  counterfeit,  and  with 
intent  to  utter  or  put  off  the  same.  (The  four  last  offences  are 
punishable  by  imprisonment.)  The  punishment  is  increased  for  the 
commission  of  any  of  these  offences  after  a  previous  conviction. 

The  provisions  above  abstracted  relate  to  the  protection  of  the  gold 
and  silver  coin.  The  following  offences  relate  to  copper  coin.  1.  To 
falsely  make  or  counterfeit  any  coin  resembling,  or  apparently  in- 
tended to  resemble  or  pass  for,  any  of  the  king's  current  copper  coin ; 
or,  2.  Knowingly,  and  without  lawful  authority  (the  proof  of  which 
authority  lies  on  the  party  accused),  to  have  in  his  custody  or  posses- 
sion any  instrument,  tool,  or  engine  adapted  and  intended  for  the 
counterfeiting  any  of  the  king*s  current  copper  coin ;  or,  8.  To  buy,  sell, 
receive,  pay,  or  put  off,  or  offer  to  buy,  sell,  receive,  pay,  or  put  off, 
any  false  or  counterfeit  coin  resembling,  or  apparently  intended  to 
resemble  or  pass  for,  any  of  the  king's  current  copper  coin,  at  or  for  a 
lower  rate  or  value  than  the  same  by  its  denomination  imports.  4.  To 
tender,  utter,  or  put  off  any  &lse  or  counterfeit  coin  resembling;  or 
apparently  intended  to  resemble  or  pass  for,  any  of  the  king*s  current 
copper  coin,  knowing  the  same  to  be  &lse  or  counterfeit,  or  having  in 
custody  or  possession  three  or  more  pieces  of  false  or  counterfeit  coin 
resembling,  or  apparently  intended  to  resemble  or  pass  for,  any  of  the 
king's  current  copper  coin,  knowing  the  same  to  be  &lse  or  counterfeit, 
and  with  intent  to  utter  or  put  off  the  same. 

The  statute  also  contains  various  provisions  against  making,  sending, 
or  having  in  possession,  any  coining  tools.  By  the  16  ft  17  Yict.  c 
48,  the  provisions  of  the  2  Will.  lY.,  c.  34,  were  extended  to  the 
colonies,  and  punishment  provided  for  importing  counterfeit  coin  into 
the  colonies.  A  practice  which  arose  of  defacing  coin  by  stamping 
and  bending  it  for  advertising  purposes  was  met  by  the  16  ft  17  Yict. 
c.  102,  making  the  offence  a  misdemeanour,  and  imposing  a  penalty 
on  uttering  such  defaced  coin.  The  statute  also  makes  a  tender  of 
such  coin  invalid. 

COIRE.  The  manufacttu^  of  cordage,  mats,  matting,  coarse  canvas, 
and  sailcloth  from  the  fibres  of  vegetables,  has  been  known  to  the 
inhabitants  of  nearly  all  countries  with  which  we  have  any  acquaint- 
ance. So  far,  however,  from  the  soiuxe  from  which  the  material  is 
obtained  being  alike  in  all  plants,  it  differs  considerably.  In  fLax  and 
hemp  the  fibrous  material  is  furnished  by  the  stem,  deprived  of  its 
ligneous  centre  or  core.  In  the  Spanish  broom  the  fibres  are  furnished 
by  the  young  pliant  branches  of  a  shrub ;  and  these  fibres  are  occa- 
sionally wrought  both  into  cloth  and  into  cordage.  The  stalks  of  the 
hop-plant,  and  also  of  the  common  nettle,  are  made  to  yield  fibres 
applicable  to  a  similar  purpose ;  and  so  likewise  may  be  those  of  the 
bean-plant  and  of  the  mallow.  In  other  cases  it  is  rather  the  bark  of  a 
tree  than  the  stem  of  a  young  plant  that  yields  the  fibres.  Such  is  the 
case  with  the  paper-mulberry  tree,  the  hajck  of  which  is  so  prepared  by 
the  natives  of  Tahiti  as  to  yield  fibres  fitted  for  a  kind  of  cloth.  Such 
is  likewise  the  case  with  the  linden-tree,  the  bark  of  which,  prepared  in 
a  suitable  way,  is  used  for  the  manufacture  of  m&ts,  baskets,  bags,  and 
thatching.  It  is  estimated  that  fourteen  million  m&ts  are  made 
annually  in  Russia  from  this  material ;  that  for  this  purpose  the  bark 
of  a  million  trees  is  required ;  and  that  a  traffic  equal  to  half  a  million 
sterling  is  thus  created.  Two  other  examples  of  the  same  kind  are 
furnished  by  the  maho-tree  (HibitcuM  tiUaeeut)  and  the  Theobroma 
augusta,  two  East  Indian  plants,  the  stalks  of  which  are  steeped  and 
disentangled  from  the  fibres  of  the  inner  bark.  Another  class  of  mate- 
rials for  similar  purposes  is  furnished  by  the  leaves  of  certain  plants. 
The  Pharmium  tenax,  or  New  Zealand  flax,  has  leates  which  produce 
such  fibres.  The  enormous  leaves  of  the  Agave,  or  American  aloe,  yield 
fibres  capable  of  answering  a  similar  purpose ;  and  so  likewise  do  several 
species  of  the  Bramdia. 

But  Coire  differs  from  all  these  in  its  origin.  It  is  the  fibre  of  the 
husk  of  the  cocoa-nut,  bearing  such  relation  to  it  as  the  downy  fibres 
of  cotton  do  to  the  seeds  of  the  cotton-plant.  The  inhabitants  of 
Ceylon  make  great  use  of  it.  The  nut  is  gathered  before  being  com- 
pletely ripe ;  and  in  order  to  remove  the  husk,  an  iron  spike  or  sharp 
piece  of  hard  wood  is  fixed  in  the  ground,  and  the  nut  is  forced  upon 
the  point  in  such  a  manner  as  to  separate  the  rind  from  the  shell.  One 
man  can  clear  about  a  thousand  nuts  in  a  day  by  this  means.    The 
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rind  of  the  nut  is  soaked  in  water  for  several  months,  then  beaten  upon 
a  stone  with  a  piece  .of  heavy  wood,  and  afterwards  rubbed  with  the 
hand  until  the  intermediate  substance  is  completely  separated  from  the 
fibrous  portion.  The  rind  of  forty  average  nuts  supplies  about  six 
pounds  weight  of  the  fibre.  This  fibre  constitutes  the  coire,  which 
IS  then  ready  for  use  in  the  same  way  as  hemp  or  other  fibrous 
materials. 

This  material  possesses  great  tenacity.  Indeed,  Br.  Roxburgh 
remarks,  that  "  coure  is  certainly  the  very  best  material  yet  known  for 
cables,  on  account  of  its  great  elasticity  and  strength.**  The  material 
is  very  buoyant,  and  well  suited  for  making  ropes  of  large  diameter. 
Until  chain-cables  were  introduced,  all  the  ships  which  navigated  the 
Indian  seas  had  cables  made  of  this  substance.  The  fibres  are  rather 
improved  than  injured  by  immersion  in  sea- water ;  but  the  smoothness 
and  elasticity  of  the  coire-cordage,  though  very  advantageous  to 
running-rigging  and  the  light  lines  of  a  ship,  render  it  less  fitted  for 
standing-rigging. 

There  has  been  a  branch  of  manufacture  introduced  within  the  last 
few  years  in  England,  in  which  coire  is  employed  rather  differently 
than  in  the  above-described  instances ;  this  is  for  the  production  of 
rugs,  druggets,  mats,  matting,  mattresses,  and  similar  coarse  goods. 
Dampier  mentioned  two  or  three  centuries  ago  the  production  of  cloth 
from  such  a  material ;  for  he  says, "  I  have  been  told  by  Captain  Knox, 
who  wrote  the '  Relation  of  Ceylon,'  that  in  some  places  of  India  they 
make  a  sort  of  coarse  cloth  of  this  husk  of  the  cocoa-nut,  which  is  used 
for  sails.  Myself  have  seen  coarse  sailcloth  made  of  such  a  kind  of  sub- 
stance." Besides  the  actual  weaving  or  plaiting  of  this  material  into  textile 
fabrics  of  a  coarse  kind  it  is  used  as  a  stuffing  for  mattresses,  pillows, 
and  cushions.  Dampier  alluded  to  the  use  of  the  fibres  to  caulk  the 
seams  of  ships ;  and  Mr.  Marshall  speaks  of  the  employment  of  them 
in  India  in  stuffing  mattresses,  cushions  for  couches,  and  saddles,  as  a 
substitute  for  horse-hair.  The  availability  of  the  material  for  such  a 
purpose  seems  to  depend  upon  these  qualities :  that  the  coire  is  very 
indestructible  ;  that  it  does  not  harbour  vermin,  oa  horse-hair  would  in 
a  warm  climate ;  and  that  it  is  free  from  offensive  smelL 

The  quantity  of  coire  now  imported  is  large,  but  it  cannot  be 
quite  determined  from  the  Board  of  Trade  returns,  in  which  it  is 
included  with  "  jute,  and  other  vegetable  substanoes  of  the  nature  of 
hemp." 

COKE,  the  solid  residue  obtained  by  the  destructive  distillation  of 
coal.  It  consists  almost  entirely  of  carbon,  associated  with  a  certain 
quantity,  usually  small,  of  incombustible  mineral  matter,  whidi  is  left 
behind  as  ash  when  the  coke  is  burnt. 

As  an  article  of  commerce,  it  is  produced  by  partial  coinbUBtion  ill 
close  chambers,  or  in  heaps  from  which  the  free  access  of  air  is 
excluded.  Being  composed  almost  entirely  of  carbonaceous  matter, 
coke  is  a  fuel  much  purer  and  better  adapted  for  use  in  smelting  and 
various  other  furnaces  than  raw  or  uncoked  coal ;  and  as  it  is  divested 
of  those  constituent  parts  which  produce  most  dark-coloured  smoke. 
It  is  especially  preferred  in  cases  in  which  it  is  necessary  to  avoid 
the  emission  of  smoke,  as  for  the  furnaces  of  locomotive  engines. 
The  introduction  of  ndlways  has  occasioned  a  very  large  demand 
for  coke  for  this  purpose,  ^ough  its  use  in  Uie  manufacture  of  iron 
has  been  diminished  in  some  degree  by  the  adoption  of  the  hot-blast 
for  furnaces,  by  the  aid  of  which  unooked  oocd  may  be  used  in  lieu 
of  coke. 

The  simplest  mode  of  coking,  which  is  stUl  occasionally  followed,  is 
to  lay  the  coal  in  largo  flattened  heaps,  often  containing  80  or  40  tons 
'each,  in  the  open  air,  coverins  it  with  ashes  and  earth  to  confine  the 
heat,  so  that  the  mass  of  cou  may  be  slowly  burnt  in  a  smothered 
manner,  men  being  employed  during  the  process  to  renew  the  covering 
wherever  the  fire  may  begm  to  bum  through  too  fiercely.  The  late  Dr. 
Ure,  in  describing  various  modes  of  making  coke  in  Germany,  noticed 
both  circular  and  oblong  coking  meilen  or  mounds  of  this  character, 
the  former  being  piled  round  a  central  diimney  built  of  loose  bricks, 
towards  which  small  horizontal  flues  are  laid  among  the  lumps  of  coal 
forming  the  mound;  while  in  the  latter  vertical  flues  or  chimneys  are 
provided  by  the  insertion,  while  the  mounds  are  forming,  of  wooden 
stakes,  which,  when  the  whole  pile  is  completed,  are  withdrawn,  their 
place  being  filled  up  with  readily  combustible  materials,  to  aid  in 
Igniting  the  mass  of  coal.  The  exterior  of  these  meilers  is  covered 
with  alack,  or  coal-dust,  and  day. 

The  best  and  most  economical  method  of  making  coke  is  in  close 
ovens,  which  are  built  in  various  forms.  In  some  large  establishments 
these  ovens  are  a  hundred  or  more  in  number,  each  being  a  brick 
structure  eight  or  ten  feet  high,  with  a  flat  roof  in  which  is  an  opening 
for  introducing  the  coal,  and  with  another  opening  in  front  from  which 
to  remove  the  coke.  The  ovens  being  placed  side  l^  side  in  a 
continuous  range,  a  railway  is  laid  along  their  flat  roofs  by  which 
the  coal  is  brought  close  to  the  charging -holes,  while  another, 
running  on  a  lower  level,  in  front  of  the  openings  by  which  the 
coke  is  taken  out,  affords  facilities  for  its  removal.  Dr.  Ure  gave 
details  of  various  forms  of  coke-ovens,  of  which  we  can  only  notice 
the  very  excellent  khid  adopted  by  the  London  and  North- Western  (at 
that  time  the  London  and  Birmingham)  Railway  Company  for  making 
coke  at  the  Camden-Town  station,  for  the  use  of  their  locomotive 
engines.  Each  of  these  ovens  was,  internally,  of  an  elliptic  form, 
measuring  12  feet  by  11  in  the  dear,  and  surrounded  by  brick-work 


3  feet  thick.  The  internal  height  was  about  4  feet,  the  floor  being* 
flat,  bedded  upon  a  thick  stratum  of  concrete,  and  the  roof*  in  the  form 
of  a  flat  dome.  In  the  front  of  each  oven  was  an  opening  about  8  feet 
square,  covered  by  a  cast-iron  door  lined  with  flre^brioks,  which  slid  up 
and  down  by  means  of  chains  and  counter-weights.  At  the  back  of  the 
roof  was  an  opening,  capable  of  being  wholly  or  partially  dosed  by  a 
shding  damper  communicating  with  a  horisontal  flue  which  conducted 
the  smoke  to  a  high  chimney  serving  for  the  whole  range  of  ovens. 
The  ovens  were  charged  through  the  front  opening  with  about  three 
tons  and  a  half  of  coals,  upon  the  top  of  which  a  little  straw  was  thrown. 
The  oven  being  very  hot  from  its  preceding  charge,  smoke  began 
immediately  to  rise  from  the  mass,  while  the  straw  became  ignited  by 
radiation  from  the  dome.  By  the  active  combustion  thus  excited  on 
the  surface  of  the  coal  the  greater  part  of  the  smoke  was  consumed,  all 
that  arose  from  the  half-ignited  coals  having  to  rise  through  the  fully- 
kindled  coals  on  the  sur&ce,  which  were  freely  exposed  to  the  access 
of  air,  both  the  funiace  door  and  the  flue  b^ng  for  a  time  left  fully 
open.  As  the  operation  proceeded,  the  fire  burned  regularly  down- 
wards, and  the  doors  and  dampen  were  gradually  dosed.  After  a 
caldnation  of  upwards  of  forty  hours  the  doors  and  dampers  were 
perfectly  closed,  oy  which  means  the  mass  was  partially  cooled,  and 
formed  itself  into  prismatic  concretions,  somewhat  resembling  columnar 
basalt ;  when  suffldentiy  cooled  the  furnace  was  opened,  and  the  mass 
of  coke  broken  up  with  iron  bars  and  thrown  out  upon  the  pavement 
to  be  extinguished  by  sprinkling  water  over  it  When  the  coking  is 
conducted  in  this  manner  a  very  small  quantity  of  unconsumed  gas 
and  soot  escapes,  and  the  coals,  if  good,  jaeld  about  80  per  cent,  of 
compact  glistening  ooke,  weighing  about  14  cwt.  per  chaldron.  The 
more  recent  operations  of  the  railway  eompanies  have  led  to  the  intro- 
duction of  many  improved  processes  in  coke-making.  In  ordinary 
coking-ovens  the  loss  in  wdght  is  about  25,  instead  of  20  per  eent.^ 
but  the  bulk  of  the  ooal  is  increased  about  25  per  cent,  by  the  process. 

The  production  of  coke  in  the  manufaolure  of  coal-gas  is  noticed 
under  Oas-Liohtiko. 

In  1854  the  London  and  Korth  Western  Railway  company  requested 
Messrs.  Woods  and  Marshall  to  institute  a  series  of  experiments,  to 
determine  whether  coal  could  advantageously  be  used  in  substitution 
of,  or  in  combination  with,  ooke  in  locomotive  engines.  The  experi- 
ments  were  made  with  Hawksbury  coal,  dug  from  a  pit  near  Coventry ; 
it  was  selected  on  aocotmt  of  the  proximity  of  the  pit  to  the  railway, 
and  also  because  the  coal  is  hard,  and  possessed  of  other  favourable 
qualities.  The  main  coal  could  be  supplied  in  large  lumps  at  the 
Rugby  depdt  for  9s,  Sd  per  ton.  Some  of  Mr.  M'Conndl's  locomotives 
were  tried,  alternately  with  Hawksbury  main  coal  and  with  the  beat 
coke.  Under  nearly  equal  oiroumstanoes  in  other  respects,  a  con- 
sumption of  25  lbs.  of  coke  was  found  to  equal  that  of  35  lbs.  of  coal, 
in  working  effect ;  and  S^  lbs.  of  water  were  evaporated  by  1  lb.  of 
ooke,  against  5f  lb.  by  1  lb.  of  coaL  In  trials  with  various  engines, 
drawing  various  loads,  the  comparative  results  were  nearly  as  above,  in 
some  cases  more  favourable  to  the  coke.  The  result  of  the  experi- 
ments showed  tiiat  the  use  of  ooal  in  locomotives  is  quite  practicable ; 
that  the  engines,  with  coal  fuel,  have  no  difficulty  in  maintaining  the 
required  speed  and  pressure  of  steam ;  that  the  consumption,  or  rather 
non-production,  of  smoke  may  be  very  nearly  attained ;  but  that  the 
last-named  advantage  depends  very  much  on  the  skill  and  attention  of 
the  men  employed,  there  being  a  necessity  for  a  much  more  frequent 
supply,  and  for  smaller  quantities  at  each  firing.  Taking  the  results 
of  one  particular  locomotive  as  an  example,  it  was  found  that  1  ton  of 
coke  did  about  as  much  work  as  1 4  tons  of  coal ;  but  as  the  price  of  a 
ton  of  the  latter  was  9s.  Sd.,  and  that  of  the  other  21f.,  the  money-cost 
for  a  given  amount  of  power  produced  was  less  in  the  ooal  to  the 
extent  of  nearly  7s,  per  ton.  The  experimenters  foimd,  however,  that 
the  company  possessed  only  a  small  number  of  one  particular  kind  of 
engine  suitable  for  burning  coal  without  producing  smoke;  and  it 
would  become,  therefore,  &  commercial  question  how  far  it  would 
be  worth  while  to  build  new  engines  for  the  sake  of  ensuring  these 
advantages. 

There  has  long  been,  and  still  is,  a  controven^  among  practical  men, 
not  only  concerning  the  relative  qualities  of  coke  and  coal  for  use  in 
locomotives,  but  in  furnaces  generally.  At  PellatVs  glass-works,  near 
Blackfriars'  Bridge,  ooke  has  been  found  to  possess  better  qualities  than 
coal  for  heating  the  kUns :  18  cwt  of  coke  was  found  to  produce  as 
much  heating  effect  as  20  cwt.  of  ooal.  It  has  been  found  that,  if  a 
Uttle  coal  be  mixed  with  a  preponderant  quantity  of  ooke,  the  glass 
ingredients  become  refined  many  hours  earlier,  the  effects  are  more 
certain,  there  is  less  injury  to  tiie  melting-pots,  there  is  much  leas 
emission  of  smoke,  and  there  is  less  cost  by  24  per  oent.  than  when 
coal  alone  is  used.  The  best  ooke  is  found  to  be  obtainable  from 
Newcastle  ooal,  the  next  best  from  Wigan,  a  third  quality  from 
Bamsley,  and  a  quality  nearly  as  good  as  breese  from  cannel  coal. 
The  sooner  coke  is  used  after  making,  especially  if  gas-coke,  the  better. 
It  has  been  laid  down  by  some  manu&cturers,  that  whenever  a  chaldron 
of  coke  is  sold  at  a  lower  price  than  a  ton  of  small  ooal,  it  is  cheaper  to 
use  coke  than  coal.  Many  manufacturing  establishments  now  mix  ooke 
largely  with  thdr  coal,  thereby  greatly  lessening  the  emission  of 
smoke ;  but  in  the  North,  where  ooal  is  cheaper,  and  .where  smoke- 
prevention  is  Utile  thought  of,  coke  is  not  much  used  in  steam-engine 
furnaces.    Many  persons  object  to  the  use  of  gas  coke,  on  account  of 
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ihe  uopleunat  smell  of  milphur  belongiiig  to  it;  to  remedy  thii,  one 
of  the  gas  companieB  at  Liverpool  is  in  the  habit  of  using  salt,  in  the 
ratio  of  14  lbs.  to  eveiy  charge  of  coal ;  this  is  said  to  leesisn  consider- 
ably the  sulphureous  exhalation  from  the  coke.  From  various  and 
somewhat  oonflioting  reports  of  experiments  made,  it  would  appear 
that  the  relative  profitableness  of  coke  and  ooal  as  fuel  depends  greatly 
on  locality ;  the  ratio  between  the  prices  of  the  two  being  by  no  means 
uniform.  If,  on  the  one  hand,  manufacturers  are  trying  to  substitute 
coke  for  ooal  in  many  fixed  furnaces,  railway  companies,  on  the  other, 
are  seeking  to  substitute  ooal  for  coke  in  locomotives.  The  experi- 
ments require  to  be  oarried  to  a  much  greater  extent,  before  these 
problems  can  be  effectually  solved. 

Manv  patents  have  been  obtained  for  peculiar  methods  of  preparing 
coke ;  but  they  do  not  require  any  lengthened  notice.  One  is  for  a 
mode  of  applying  muriatic  acid  to  small  coal,  to  dissolve  the  carbonates 
of  lime  and  magnesia,  and  other  impurities,  after  which  the  roasting  is 
effected.  Muriatio  acid  being  rather  a  costly  liquid  when  thus  em- 
ployed, it  is  suggested  to  employ  the  refuse  acid  from  alkali  works. 
Another  is  for  a  mode  of  obtaining  ammoniacal  salts.  The  products 
of  combustion  are  to  be  drawn  off  by  a  blower  into  a  flue,  in  which  is 
placed  a  refrigerator ;  they  then  pass  into  a  condensing  chamber,  where 
they  come  in  contact  with  surfaces  over  which  a  stream  of  dilute 
sulphuric  aoid  is  trickling ;  the  ammonia  is  taken  up,  and  the  non- 
oondenaible  gases  allowed  to  pass  off. 

COLCHICINE,  the  active  principle  of  the  meadow  saffron  {OoL- 
ehicum  autumnale).  It  was  at  one  time  regarded  as  identical  with 
veratrine.  It  is  soluble  in  water,  alcohol,  and  ether.  It  forms  salts 
with  the  acids,  which  are  bitter,  acrid,  and  poisonous.  In  small  dosee 
it  causes  purging. 

COLCHICUM,  Medical  uses  of.  In  a  smaU  dose,  oolchicum  causes 
an  increased  flow  of  mine,  and  more  frequent  evacuations  from  the 
intestinal  canal,  and  occasionally  augmentea  secretion  from  the  skin ; 
in  larger  doses,  frequent  evacuations  from  the  intestines,  accompanied 
with  pain  and  tenesmus,  Ind  desire  repeatedly  to  empty  the  bladder. 
Btill  larger  doses  cause  increase  of  all  these  actions,  with  vonuting  and 
sense  of  burning  in  the  throat,  insensibility  and  stifihess  of  the  tongue, 
escape  of  blood  into  the  intestinal  canal,  vomiting  of  blood,  and  a 
flow  of  bloody  urine.  Great  disturbance  of  the  nervous  system  is 
likewise  observed,  as  in  othor  cases  of  poisoning  with  acrid  sub- 
stances. The  same  appearances  are  found  in  the  intestinal  canal,  if 
the  poison  be  injected  into  the  veins.  Even  the  milk  of  cattle 
which  have  eaten  the  meadow-saffiron  becomes  capable  of  causing 
death.  (Yogt.) 

In  a  moderate  dose,  oolchicum  seems  to  increase  the  quantity  and 
improve  the  quality  of  all  the  secretions  of  the  intestinal  canal  and  the 
oollatitious  viscera,  especially  the  liver;  but  it  likewise  exerts  a 
sedative  action  on  the  heart.  Chelius  says  that  in  twelve  days  it 
doubles  the  quantity  of  uric  acid  found  in  the  urine,  a  circmnstanoe 
which  explains  its  utility  in  gout  and  rheumatism. 

The  diseases  in  which  oolchicum  is  most  useful  are,  dropsy,  when  a 
small  dose  is  prescribed ;  gout,  in  which  lai^er  are  used ;  and  rheuma- 
tism, in  which  its  beneficial  influence  is  first  felt  on  the  liver  (which  is 
almost  always  disordered  in  these  diseases),  and  afterwards  on  the 
kidneys,  from  which  a  larger  portion  of  uric  aoid  is  excreted,  and  the 
formation  of  gout-stones  (urate  of  soda)  in  some  degree  prevented.  As 
acid  in  the  stomach  renders  the  action  of  oolchicum  more  violent, 
magnesia  is  usually  given  along  with  it.  The  acetate  and  acetous 
extract  are  the  best  forms  of  administration. 

COLGOTHAR.     [Iroit,  SuMuioxide  of.] 

COLD.    [Catabbh;  Hbat.J 

COLE,  COLZA,  a  cultivated  state  of  the  Brcuaiea  napus,  which 
does  not  form  a  close  head,  like  cabbage,  but  has  sessile  heart-shaped 
leaves.  It  is  cultivated  for  its  seeds,  from  which  an  oil  is  expressed, 
which  is  much  used  for  burning  in  lamps,  and  in  tho  manufacture  of 
leather  and  soap. 

There  are  two  varieties  of  cole,  one  with  white  flowers  and  another 
with  yellow ;  the  latter  is  the  hardiest,  and  consequently  most  gene- 
rally cultivated. 

It  requires  a  good  loamy  soil,  weU  manured,  to  produce  a  good  crop 
of  cole  seed.  In  rich  land  lately  broken  up  from  pasture,  or  fenny 
land  newly  drained,  it  grows  luxuriantly  and  gives  a  great  return.  It 
is  thought  to  be  a  great  exhauster  of  the  soil.  Half  a  gallon  of  seed  is 
drilled  in  rows  14  or  16  inches  apart  about  the  end  of  July,  and  left 
thinned  out  until  the  following  year,  when  it  is  cut  in  June  and  July, 
yielding  20  to  80  bushels  of  seed,  which  is  sqW  at  from  8».  to  10«.  a 
busheL  An  oil  is  expressed  from  it,  and  the  refuse,  a  rape  cake,  is 
made  as  food  for  sheep  or  cattle ;  being  worth  for  that  purpose  more 
than  its  comparatively  low  price,  6/.  per  ton,  when  oil  cake  is  10/.  to 
121.  a  ton,  would  indicate.  In  a  rotation,  cole  is  considered  as  a  good 
crop  to  precede  wheat.  Like  rape,  which  is  another  variety,  it  is 
sometimes  sown  to  be  fed  off  by  cattle  and  sheep  on  land  which  is  not 
BO  well  adapted  to  the  growth  of  turnips.     [Rape.] 

COLIC  (from  K&\oy,  colon),  dolor  colicui,  called  by  Sydenham  and 
the  old  English  writers  the  dry  belly-ache ;  a  disease  attended  with 
severe  pain  of  the  bowels,  remitting  and  recurring  at  intervals,  with 
constipation,  and  without  fever.  The  seat  of  this  malady  is  conceived 
to  be  chiefly,  if  not  entirely,  in  that  portion  of  the  large  intestines  called 
the  colon,  and  hence  it«  name.    It  arises  from  a  great  variety  of  causes, 


and  assumoB  a  corresponding  variety  of  forms,  many  of  which  have 
received  distinct  names;  but  pain  and  constipation  of  the  bowels,  with 
the  absence  of  fever,  are  common  to  them  all ;  and  this  concurrence 
of  symptoms  is  essential  to  the  medical  notion  of  colic. 

The  pain  in  oolio  often  most  distinctly  follows  the  course  of  the 
colon,  while  the  morbid  distension  and  contraction  of  the  bowel  (for 
these  two  morbid  states  alternate  with  each  other,  and  attack  succes- 
sively different  portions  of  the  intestines)  often  become  visible  to  the 
eye.  The  colon  receives  all  that  portion  of  the  food  which  is  not  con- 
verted into  chyle,  together  with  all  those  portions  of  the  pancreatic, 
biliary,  and  intestinal  secretions,  which  do  not  form  component  parts 
of  the  chyle.  Consequently  it  has  a  considerable  mass  of  matter  to 
cany  downwards  and  convey  out  of  the  system.  It  is  provided  with 
muscular  fibres,  very  much  larger  than  those  which  belong  to  the 
small  intestines.  These  fibres  form  three  large  bands,  which  are 
placed  in  a  longitudinal  direction  along  the  intestine,  and  which 
produce  the  effect  of  dividing  the  inner  surface  of  the  colon  into  folds, 
so  disposed  as  to  form  Uttle  distinct  apartments  called  cellflC  In  these 
cells  the  f eoulent  matter,  which  should  be  slowly  but  progressively 
carried  downwards,  is  sometimes  collected  axid  closely  mipacted,  so 
that  when  at  length  rejected  it  has  the  form  of  those  cells  constituting 
hard  rounded  balls,  termed  teyhaUB,  The  natural  stimulus  to  the 
muscular  fibres  of  the  oolon  is  the  resinous  portion  of  the  bile  [Bilb, 
Nat.  Hist.  Div.],  together  with  the  non-nutrient  portion  of  the 
aliment.  It  is  easy  then  to  conceive  how  a  loss  or  dixninution  of  the 
contractile  power  of  these  fibres  may  occasion  the  constipation  incident 
tooolic,  attended  with  the  retention  of  the  feculent  matter  in  the 
ceUs  of  the  colon ;  how  a  suppresaion  or  an  altered  condition  of  the 
bile  may  contribute  to  the  same  effect ;  and  how  an  acrid  quality  of 
the  bile  and  of  the  non-nutrient  portion  of  the  aliment  toaj  produce 
the  irritation  and  pain  incident  to  colic.  The  oolon  then,  both  from 
its  structure  and  function,  it  is  obvious  must  be  peculiarly  predisposed 
to  such  an  affection  as  that  to  which,  from  the  frequency  vnth  which 
it  is  the  subject  of  the  malady,  it  has  given  a  name.  It  is  perhaps 
desirable  that  the  term  colic  should  be  restricted  to  the  designation  of 
a  disease  of  a  definite  character,  seated  in  the  oolon ;  and  some  medical 
writers  do  so  limit  the  use  of  the  term,  though  others  give  it  a  more 
extended  signification,  and  with  less  propriety  include  under  it 
diseases  whidi  do  not  arise  primarily  in  the  colon,  but  in  some  neigh- 
bouring organ,  the  colon  being  only  secondarily  and  sympathetically 
affected. 

Colic,  properly  so  called,  is  attended  with  severe  griping  pains  in 
the  bowels,  which  often  follow  very  accurately  the  course  of  the  colon ; 
sometimes  having  their  seat  in  one  portion  of  it  and  sometimes  in 
another.  These  pains  remit  for  a  time,  affording  intervals  of  ease ; 
but  they  soon  return  with  increased  violence.  They  are  often  relieved 
by  pressure,  a  character  by  which  they  are  distinguished  from  pain 
occasioned  by  inflammation,  the  latter  being  always  increased  by  pres- 
sure. The  pain  is  usually  attended  with  a  greater  or  less  degree  of 
flatulence.  The  flatus  sometimes  collects  to  such  an  extent  as  to 
occasion  a  prodigious  dilation  of  the  bowels,  greatly  increasing  the  pain. 
When  the  digestive  process  is  perfectly  natural,  it  is  always  attended 
with  the  evolution  of  some  portion  of  gas;  in  disorder^  states  of 
digestion,  the  quantity  of  gas  is  often  very  much  increased.  While 
one  portion  of  the  intestine  is  thus  pretematurally  distended,  another 
portion  is  in  a  state  of  preternatural  contraction,  from  the  irregular 
spasmodic  action  of  the  muscular  fibres  of  the  colon,  excited  by  the 
irritating  cause — ^whatever  it  may  be — ^which  produces  the  disease. 
These  irregular  spasmodic  contractions  of  the  colon  are  always  present 
when  this  disease  is  severe,  and  are  intensely  painful.  The  constipation, 
which  is  so  constant  as  to  be  a  diagnostic  character  of  the  malady,  is 
often  long  continued  and  obstinate,  and  the  consequent  accumulation 
of  feculent  matter  is  very  great.  To  the  preceding  train  of  symptoms 
is  very  frequently  superadded  vomiting,  which  is  often  uigent  and 
most  distressing;  and  in  cases  of  the  greatest  severity,  the  action  of 
the  whole  intestinal  tube  above  the  seat  of  the  disease  is  inverted,  and 
the  faeces  are  mixed  with  the  matter  vomited.  Occasionally  there  is 
hiccough,  and  very  often  the  griping  pains  are  attended  with  loud 
nmiblmg  noises  in  the  interior  of  the  intestines. 

It  is  imnecessary  in  this  place  to  enter  into  the  details  of  the 
varieties  of  this  malady  to  which  physicians  have  assigned  distinct 
names,  since  these  varieties  are  merely  modifications  of  the  same 
disease  produced  by  different  causes.  The  preceding  accoimt  will  be 
sufficient  to  give  to  the  general  reader  a  distinct  conception  of  the 
nature  of  the  malady,  and  of  the  causes  which  produce  it ;  and  it  is 
only  necessary  to  observe  respecting  the  treatment,  that  the  two  great 
principles  on  which  the  cure  depends  are  the  complete  evacuation  of 
the  intestines,  and  the  strict  regulation  of  the  diet.  It  is  indispensable 
that  the  evacuation  of  the  intestine  of  its  accumulated  and  irritating 
contents  should  be  complete,  and  this  is  best  effected  by  an  alternation 
of  mild  and  unirritating  aperients,  with  opiates.  After  the  intestine 
has  been  fully  relieved  of  its  load,  it  is  necessary  to  persist  in  a  course 
of  mild  aperients  for  a  considerable  time;  because  the  bowel  long 
remains  in  an  irritable  state,  and  very  slight  causes  are  apt  to  occasion 
a  relapse.  For  the  same  reason  only  the  most  bland  and  unirritating 
substances  should  be  taken  as  food ;  all  acid  and  acrid  matters  in  the 
solid  and  all  stimulating  matters  in  the  fluid  aliment  should  be  most 
carefully  avoided.  ^.^ -.^w^  ^^ ^O 
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The  accidental  introduction  of  lead  into  the  syBtem  often  produces 
symptoms  resembling  those  of  ordinary  colic.    [Painter's  Couc] 

COLISEUM,  OR  COLOSSEUM.    [Amphitheatre,] 

COLLATEltALS.    [Consanguinity.] 

COLLATIO,  or  MOSAICARUM  ET  ROMANARUM  LEGUM 
COLLATIO,  or  LEX  DEI,  is  a  compilation,  probably  made  in  the  6th 
century  of  our  era.  It  consists  of  a  comparison  between  the  Law  of 
Mo£es  and  the  Roman  Law,  in  sixteen  titles.  Each  title  has  certain 
legal  rules  at  the  head  from  the  Law  of  Moses,  headed  thus,  "  Moses 
dicit ;"  to  which  are  subjoined,  by  way  of  comparison,  rules  of  Roman 
law  taken  from  the  five  Roman  jurists — Papinian,  Paulus,  Gaius, 
Ulpian,  and  Modestinus — ^and  from  the  three  compilations  which  pre- 
ceded that  of  Justinian — ^the  Gregorianus  Codex,  Hermogenianua 
Codex,  and  Theodosianus  Codex.  The  value  of  the  Collatio  consists 
solely  in  the  extracts  which  it  contains  from  the  source  above  men- 
tioned. The  last  and  best  edition  of  the  Collatio  is  by  Blume,  in  the 
Bonn  edition  of  the  'Corpus  Juris  Ante-Justinianei,'  and  in  the 
separate  edition  of  1888,  Svo.  The  first  edition  is  by  P.  Pithou, 
Paris,  1573, 4 to.  It  is  iJso  printed  in  Schidting's  '  Jurisprudentia  Vetus 
ante-Justinianea,'  Leyden,  1717. 

COLLATION.    [Benefice.] 

COLLE'GIUM,  or  CONLE'GIUM,  from  the  word  coC^r/o,  "to  collect 
or  bring  together,"  literally  signifies  any  association  or  body  of  men ; 
but  a  technical  meaning  was  attached  to  it,  namely,  that  of  a  number 
of  persons  joined  in  some  office  or  employment,  or  living  by  common 
rules.  The  word  Corpus  was  also  used  in  the  same  sense  (D.  50,  6,  5), 
and  those  who  were  members  of  a  collegium  or  corpus  were  hence  called 
corporati.  The  word  Universitafi  was  sometimes  used  as  equivalent  to 
Collegium  or  Corpus,  but  it  had  also  the  more  general  signification  of 
"  community,"  or  "  collective  body  of  citizens."  In  the  Roman  polity 
collegium  signified  any  association  of  persons  such  as  the  law  allowed, 
requiring  confirmation  by  special  enactment  or  by  a  senatus  consultum, 
or  an  imperial  constitution,  in  which  case  it  was  called  Collegium 
Legitimum.  A  collegium  necessarily  consisted  of  three  persons  at 
least.     (Dig.  60,  tit  16,  L  85.) 

In  general,  any  association  or  collegium,  unless  it  had  the  sanction 
of  a  senatus  consultum,  or  of  the  emperor,  or  were  established  by  a 
lex,  was  illegal  (illicitum) ;  and  on  proof  of  such  ille^ity,  might  be 
dissolved  by  imperial  letters  (mandatis),  constitutions,  and  senatus 
consulta;  and  when  dissolved,  the  members  were  allowed  to  divide  the 
property  of  the  association  according  to  their  respective  shares.  (D. 
47,  22,  3  pr.)  The  members  of  a  collegium  were  called  sodales ;  the 
terms  and  object  of  their  union  or  association  might  be  any  that  were 
not  illegal. 

A  great  variety  of  collegia  (many  of  them  like  our  companies) 
existed  at  Rome  and  in  the  empire,  as  we  see  by  ancient  writings  and 
inscriptions,  such  as  the  Collegia  Fabrorum,  Pistorum,  Pontificum, 
Fratrum  ArvaUum,  Virorum  Epulonum,  Augurum,  &c  Some  of 
these,  such  as  the  colleges  of  Pontifices  and  Augurs,  were  of  a  religious 
character.  These  collegia  possessed  property  as  a  corporate  body ;  and 
in  the  time  of  the  Emperor  Hadrian,  if  they  were  collegia  legitima, 
they  could  take  a  legacy  or  bequest  (C.  6,  24,  8)  in  their  corporate 
capacity.  Collegia  were  allowed,  as  a  matter  of  course,  to  have  a  com- 
mon chest,  and  an  actor,  syndicus  or  attorney,  to  look  after  their  rights 
and  interests,  and  appear  on  their  behalf.  Plutarch  ascribes  the  origin 
of  colleges,  as  a  political  institution,  to  Numa  Pompilius ;  and  Diony- 
sius  mentions  an  ancient  law,  passed  by  Tarquin  the  Proud,  for  the 
purpose  of  putting  down  the  societies  and  colleges  which  were  then  in 
existence  at  Rome.  That  the  institution  was  often  perverted  to 
improper  ends,  we  have  proof  not  only  in  the  writings  of  the  Roman 
authors  (see,  among  others,  Cicero,  *  Pro  Sextio,'  c.  16),  but  in  the 
repeated  enactments  that  were  aimed  at  the  colleges  from  time  to 
time.  (See  Suetonius,  *  Julius  Cses./  c.  42 ;  and  '  Augustus,'  c.  82.) 
(D.  3,  4, 1, 1.)  The  maxims — ^that  what  was  due  to  a  university  was 
not  due  to  the  individual  members ;  and  that  the  debts  of  universities 
were  not  the  debts  of  the  individual  members ;  and  that  even  though 
all  the  members  were  changed,  the  university  still  existed — compre- 
hend the  essential  notion  of  a  corporation  as  understood  by  the  law  of 
England. 

In  England,  a  College  is  an  eleemosynary  lay  corporation,  of  the 
same  kind  as  an  hospital,  existing  as  a  corporate  body  either  by  pre- 
scription or  by  the  grant  of  the  king.  But  as  regards  Christ's  Chiutsh, 
Oxford,  that  has  been  held  to  be  a  spiritual  body,  as  being,  not  a 
college,  but  a  dean  and  chapter.  (Fisher's  case,  Bunbuiy,  209 ;  and  in 
Pitt  V.  James,  Hobart,  122.)  Trinity  College,  Cambridge,  was  expressly 
held  to  be  a  spiritual  corporation,  under  the  Stat.  1  &  2  PhU.  &  Mary. 
A  college  is  not  necessarily  a  place  of  learning.  An  hospital,  also,  is  not 
necessarily  a  mere  charitable  endowment,  but  is  sometimes  a  place  of 
learning,  as  Christ's  Hospital,  London.  Its  particular  form  and  con- 
stitution dei>end  on  the  terms  of  the  foundation.  (Phillips  v.  Bury, 
1  Lord  Raymond  5 ;  and  Skinner,  447.)  A  college  consists  of  a  head, 
called  bv  the  various  names  of  provost  (proopositus),  master,  rector, 
principal  or  warden,  and  a  body  of  fellows  (socii),  and  of  scholars  also, 
besides  various  officers  or  servants,  according  to  the  peculiar  nature  of 
the  foundation.  A  college  is  wholly  subject  to  the  laws,  statutes,  and 
ordinances  which  the  founder  makes,  and  to  the  visitor  whom  he 
appoints,  and  to  no  others.  All  elections,  and  the  general  management 
of  a  college,  must  be  in  conformity  with  such  statutes  or  rules.    If  a 


college  does  not  exceed  its  jurisdiction,  the  king^s  covirts  have  no 
cognisance,  and  expulsion  of  a  member  is  entirely  within  its  juris- 
diction, and  therefore,  in  general,  a  mandamus  cannot  be  had  to  restore 
a  fellow  to  his  fellowship  (Comyn's  Digest, '  Visitor,'  s.  15) ;  nay,  more, 
where  a  college,  as  visitor,  had  removed  an  individual  from  a  mastership 
in  a  school,  not  only  has  a  mandamus  been  refused  (Craford's  case. 
Styles,  457),  but  the  Court  of  Chancery  refused  to  interfere  by  injunc- 
tion  (Whiston  v.  Dean  and  Chapter  of  Rochester,  18  Law  Journal, 
Chancery,  478).  If  there  is  no  special  visitor  appointed  by  the  founder, 
the  right  of  visitation,  in  default  of  the  heirs  of  the  founder,  devolves 
upon  the  king,  who  exercises  it  by  the  great  seal ;  and  in  such  case  it  is 
to  be  exercised  by  the  crown  cyprds  (or  as  near  as  possible)  to  the 
manner  in  which  it  was  exercised  by  the  founder  and  hiB  heirs.  (R.  v. 
St.  Catherine  Coll,  4  Term  Rep.  243.)  When  the  king  is  founder,  his 
successors  are  the  visitors. 

The  general  power  of  a  visitor  is  to  judge  according  to  the  statutes 
of  a  coUege,  to  expel  and  deprive  for  just  reason,  and  to  hear  appeals. 
His  precise  powers  are  determined  by  the  founder's  statutes,  and  if 
there  are  any  exceptions  to  his  power,  the  jurisdiction  in  such  excepted 
cases  devolves  on  the  king.  Certain  times  are  generally  named  in  the 
statutes  for  visitation,  but  the  visitor  may  visit  whenever  he  is  called 
in,  it  being  incident  to  his  office  to  hear  complaints.  So  long  as  a 
visitor  keeps  within  his  jurisdiction  his  acts  cannot  be  controlled,  and 
there  is  no  appeal  from  him,  as  was  decided  in  the  above-mentioned 
case  of  Phillips  v.  Biuy.  The  visitors  are  not  bound  to  any  particular 
forms  of  proceeding,  and,  in  general,  want  of  jurisdiction*  is  the  only 
ground  on  which  they  are  liable  to  prohibition.  If  a  visitor's  power  is 
not  limited  or  defined,  he  must  use  his  best  discretion.  If  a  power  to 
interpret  the  statutes  is  given  to  any  person,  as  to  the  bishop  of  the 
diocese,  this  will  constitute  him  and  lus  successors  visitors.  The  heirs 
of  a  founder  cannot  alter  the  statutes,  imless  such  a  power  is  expressly 
reserved ;  and  it  appears,  that  where  the  king  is  founder,  his  successors 
cannot  alter  statutes  without  the  consent  of  the  college,  unless  such  a 
power  is  reserved.  But  as  to  the  power  to  alter  statutes,  it  must  be 
observed,  that  in  the  case  of  the  crown  at  least,  it  has  not  unfre- 
quently  been  done,  though  such  a  power  might  now  possibly  be 
disputed,  unless  expressly  reserved  to  the  founder  and  his  heirs  by  his 
original  statutes.  In  Attorney-General  v.  Archbp.  of  York  (2  Russell 
&  Mylne,  468),  Lord  Brougham  said,  **  No  man  can  doubt  what  the 
powers  of  a  visitor  are.  In  practice  they  are  perfectly  uncontrolled,  of 
removal,  new  appointment,  variation,  and  alteration.  Thev  are,  in 
truth,  of  a  moat  extensive  and  arbitrary  nature."  But  Lord  Mansfield 
has  expressed  strong  doubts  whether  a  visitor  can  repeal  or  alter 
statutes  without  an  express  power  given  by  the  founder.  (1  Burrows, 
201.) 

Whenever  a  visitor  is  appointed,  the  Court  of  Chancery  never  inter- 
feres with  the  internal  management  of  a  college  ;  how  far  it  exercises 
jurisdiction  in  matters  pertaining  to  the  management  of  the  funds,  on 
the  ground  that  as  to  the  funds  of  a  college,  those  who  possess  the 
legal  estate  are  in  the  situation  of  trustees,  is  a  doubtful  point. 
Certainly,  in  the  case  of  charitable  foundations,  where  the  governors 
or  visitors  are  trustees  for  the  charity,  and  are  found  to  be  making  a 
fraudulent  use  of  their  powers,  the  Court  of  Chancery  can  and  yn^ 
interfere  on  information  (see  16  Yes.  814) ;  and  even  where  the 
founder  has  left  directions  in  his  will  vesting  the  sole  government  and 
management  of  the  charity  in  the  visitors,  the  Court  of  Chancery  will 
exercise  control,  where  such  visUon  are  alto  trustees  of  the  charity- 
estates.  It  is  said,  however,  that  such  interference  of  Chancery  with 
visitors,  is  only  where  both  the  legal  estate  and  the  receipt  of  the 
rents  are  vested  in  the  visitors.  (Att-Gen.  v.  Middleton,  2  Yes.  sen. 
328 ;  see  Green  v.  Rutherforth,  1  Yes.  sen.,  473  &  475.)  In  colleges, 
when  a  new  foundation  is  engrafted  on  an  old  one,  it  becomes  part 
of  the  old  one,  and  subject  to  the  same  visitorial  authority,  unless 
in  the  indenture  of  annexation  by  which  the  college  takes  the  SMlditional 
foundation  a  difference  in  the  matter  of  visitation  is  expressly  declared 
(R.  V.  Bishop  of  Ely,  1  W.  Blackstone,  70) ;  unless  new  statutes  are  given 
with  the  new  foundation,  in  which  case  the  college  accepting  the 
foundation  will  be  bound  in  all  respects  by  the  new  statutes,  for  they 
take  the  benefit  cum  onere,  (See  the  cases  collected  in  Grant  on 
Corporations,  642,  u.) 

The  validity  of  all  elections  in  colleges  must  be  determined  by  the 
words  of  the  founder's  statutes  or  rules.  In  the  disputes  that  have 
arisen  on  elections,  the  point  has  generally  been,  whether  the  master  s 
concurrence  is  necessary,  or  whether  a  bare  majority  of  the  electors,  of 
which  electors  the  master  is  one,  is  sufficient.  {See,  as  to  this,  Grant 
on  Corporations,  682,  638,  689.)  In  Catharine  Hall,  Cambridge,  fellows 
must  be  elected  "  communi  omnium  consensu  aut  saltem  ex  consensu 
magistri  et  majoris  partis  communitatis ; "  and  it  was  held  by  Lord 
Eldon,  upon  these  words  and  another  clause  which  follows,  that  no 
election  was  valid  in  which  the  master  did  not  concur. 

The  statutes  of  Clare  Hall,  Cambridge,  require  "  that  the  election  of 
a  fellow  shall  be  by  the  master  and  Uie  major  part  of  the  fellows 
present;"  and  here  it  was  held,  on  reference  to  the  chancellor,  the 
Duke  of  Grafton  (a.d.  1788),  Uiat  a  valid  election  might  be  made 
without  the  concurrence  of  the  master.  But  this  interpretation  is 
obviously  wrong,  and  is  referred  to  i^ith  disapprobation  in  the  case  of 
Queen's  College,  Cambridge  (5  Russell,  97),  in  which  case  the  lonl- 
chancellor,  Lord  Lyndhurst,  in  dedaring  his  opinion  with^refereM  to 
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the  college  then  before  him  to  be  that  the  concurrent  voice  of  the 
president  was  necessary  in  all  elections  of  its  fellowships,  expressly 
rested  his  decision  on  the  judgment  of  Lora  Eldon  in  R  v.  Catharine 
Hall,  4  T.  R.  With  reference  to  the  subject  of  election  to  and  tenure 
of  fellowships,  two  modem  cases  are  deserving  of  notice  as  bearing  upon 
the  construction  which  the  Court  of  Chancery  piits  upon  college  statutes : 
these  are  In  re  St.  Catharine's  Hall  (1  McNaght.  &  Gord.  467),  and 
exparte  Edleston  (1  De  Gex,  McN.  &  Gord.  742).  The  latter  case  is 
'  important  as  maintaining  the  principle  that  new  statutes  embodying 
old  ones  do,  in  the  absence  of  any  express  intention  to  the  contrary, 
get  rid  of  dispensing  (or  remedial)  statutes.  Before  dismissing  tlus 
topic,  it  should  be  noticed,  that  the  whole  matter  is  now  (1859)  in 
a  transition  state,  the  statutes  of  the  different  colleges  being  under  the 
revision  of  a  committee  appointed  by  the  government  for  that  (among 
other)  purposes. 

CoUegee  (18  Eliz.  c.  10)  could  not  grant  leases  of  their  land  beyond 
twenty-one  years,  or  three  lives ;  and  in  such  leases  the  accustomed 
yearly  rent,  or  more,  must  be  reserved,  payable  yearly  during  the 
term.  By  18  Eliz.  c.  6,  in  all  leases  made  by  colleges  in  the  \mi< 
versities,  and  by  the  colleges  of  Winchester  and  Eton,  one-third  of 
the  whole  rent  must  be  reserved  in  com.  By  a  very  recent  statute 
(21  &  22  Vict  c.  44),  the  subject  of  college  leases  aAd  powers  to 
sell  and  exchange  has  been  materially  affected.  The  Act  enables 
the  three  universities  of  Oxford,  Cambridge,  and  Durham,  and 
their  colleges,  and  the  colleges  of  Winchester  and  Eton  (a),  to  sell, 
enfranchise,  and  exchangti  lands,  (6)  to  grant  leases  for  agricultural, 
btdlding,  and  mining  purposes,  and  (c)  to  deal  with  the  interests  of 
lessees.  Under  the  first  head  they  are  empowered  to  sell,  enfranchise, 
and  exchange  through  the  medium  and  with  the  consent  of  the 
copyhold  commissioners;  under  the  second  to  grant  agricultural 
leases  for  a  term  not  exceeding  21  years  at  a  racbrent,  building  and 
repairing  leases  for  a  term  not  exceeding  99  years,  and  mining 
leases  for  a  term  not  exceeding  60  years;  and  under  the  third,  to 
purchase  the  interests  of  lessees,  either  by  payment  of  a  gross  sum  of 
money  or  by  an  annual  charge  upon  the  lands :  at  the  same  time  power 
is  given  them  to  raise  the  necessary  sum  or  sums  by  mortgage,  with 
the  consent  of  the  copyhold  commissioners.  Power  is  also  given  them 
to  raise  money  for  other  purposes,  such  as  the  erection  and  improve- 
ment of  tmiversity  and  college  buildings,  and  of  the  buildings  on  their 
estates  (§  27) ;  and  the  Act  is  expressly  declared  to  extend  to  lands  held 
bv  them  in  trust  or  for  special  endowments.  The  Mortmain  Act 
oi  9  Geo.  IL  c.  86,  which  has  put  considerable  obstadee  in  the  way  of 
gifts  of  land  or  money  to  be  laid  out  in  land  in  England  for  charitable 
purposes,  does  not  extend  to  the  two  universities  of  Oxford  and  Cam- 
bridge, or  to  colleges  in  the  two  universities,  nor  to  gifts  in  favour  of 
the  scholars  of  Eton,  Winchester,  and  Westminster.  This  statute 
contained  a  restriction  as  to  the  number  of  advowsons  which  a 
coll^;e  in  either  of  the  universities  was  allowed  to  hold ;  but  this 
restriction  was  removed  by  45  Geo.  III.  c.  101,  having  been  found, 
as  the  preamble  to  this  statute  sets  forth,  injurious  to  learning.  These 
colleges  can  therefore  now  purchase  and  hold  as  many  advowsons  as 
they  please. 

A  collegiate  church  is  a  church  that  has  a  college  or  chapter  of 
canons,  but  no  bishop,  and  yet  is  under  the  authority  of  a  bishop. 
(See  Ayliffe*s '  Pareigon,'  p.  167.)  These  collegiate  churches  are  some- 
times simply  called  colleges.  In  the  case  of  Manchester  College,  a 
mandamus  was  directed  to  the  Bishop  of  Chester,  as  warden  of  Man- 
chester College,  to  admit  a  chaplain.  The  bishop  happened  also  to  be 
visitor  of  the  college.  It  was  held  by  the  King's  Bench,  that  in  the 
case  of  a  spiritual  corporation  the  jurisdiction  was  in  that  court,  unless 
there  was  an  express  visitor  appointed ;  and  the  court  interposed  in 
the  present  case  because  there  was  no  separate  visitorial  power  then 
existing,  owing  to  the  union  of  the  wardenship  and  visitorship  in  the 
same  person.  (Strange,  797.)  This  case  was  afterwards  provided  for 
by  an  express  Act,  2  Geo.  II.  c.  29. 

As  to  the  relation  between  the  English  tmiverBities  and  the  colleges 
within  their  limits,  and  the  nature  of  a  college  in  the  English  imi- 
versities,  considered  simply  in  itself,  see  Universitt  in  this  Division; 
and  Cahbbidob  and  Oxford,  in  the  Geooraphioal  Division. 

The  statutes  of  all  the  old  colleges  in  England  are  in  Latin ;  and, 
indeed,  with  the  exception  of  some  comparatively  modem  endowments, 
probably  all  college  statutes  are  in  Latin.  Those  of  Eton  College,  of 
Trinity  College,  Cambridge,  and  of  St.  John's  College,  Cambridge, 
which  may  serve  as  specimens  of  the  statutes  of  such  foundations,  are 
printed  in  the  Education  Reports  of  the  House  of  Commons,  1818 ; 
and  now  the  old  statutes  of  the  colleges  of  Oxford  and  Cambridge  have 
been  printed  by  the  commissioners  for  enquiring  into  the  two  uni- 
veirsities,  the  former  in  1858,  the  latter  in  1852.  For  the  early  history 
and  priifileges  of  the  universities,  see,  among  others.  Wood's  '  Historia 
Antiq.  Oxon,*  Ayliffe's  'State  of  Oxford  University,'  and  Dyer's 
'Priioleges  of  the  University  of  Cambridge.' 

Meiners  ('  Geschichte  der  Enstehung  und  Entwickelung  der  Hohen 
Schullen,'  &c.,  Gottingen,  1802,  vol.  L)  has  given  an  interesting  chapter 
on  the  origin  of  colleges  in  universities.  The  colleges  in  Uie  University 
of  Paris  were  the  first  institutions  of  the  kind  in  Europe,  though  it  is 
a  mistake  to  suppose  them  older  than  the  imiversity  itsell 

The  terms  college  and  university  have  been  often  confounded  in 
modem  times,  and  indeed  are  now  sometimes  used  indiscriminately. 
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Some  of  the  incorporated  places  of  learning  in  the  United  States^ 
which  confer  degrees,  are  called  universities,  and  some  are  caXiod 
colleges,  though  there  is  in  fact  no  distinction  between  the  two.  Some 
of  these  institutions  called  colleges  contain  the  schools  or  departments 
of  arts,  law,  medicine,  and  theology ;  and  some  that  are  called  univer- 
sities contain  only  those  of  arts,  law,  and  medicine.  Some  of  these 
colleges  are  more  limited  as  to  the  objects  of  instruction,  but  still 
confer  degrees.  If  we  look  to  the  origin  of  coUegee,  and  their  con- 
nection with  universities,  it  will  be  evident  that  the  indiscriminate  use 
of  these  terms  is  incorrect,  and  tends  to  lead  to  confusioxL  When  an 
incorporated  college,  such  as  the  College  of  Surgeons  in  London,  is 
empowered  to  confer  a  degree  or  title  after  examination  of  candidates 
in  a  single  department,  some  other  name  would  be  more  appropriate. 
The  word  Academia,  which  is  the  most  modem  of  all  the  terms  applied 
to  places  of  higher  instruction^  has  been  most  usually  applied  to 
endowed  corporate  bodies  which  have  for  their  object  the  unprovement 
of  some  particular  science  or  some  particular  branch  of  knowledge,  in 
some  cases  with  the  power  to  confer  degrees  in  such  particular  science, 
&c.,  and  sometimes  without  this  power.  Tet  the  terms  academia  and 
imiversity  have  also  often  been  used,  and  now  are  used  indiscrimi- 
nately. (Meiners,  voL  iv.,  '  On  the  Different  Names  of  High  Schools ;' 
Huber  and  Newman,  '  The  English  Universities,'  vol  i. ;  and 
Savign/s  '  Geschichte  des  Bomischen  Bechts  im  Mittelalter/  voL  iii, 
ch.  21. 

The  history  of  the  Scotch  universities  shows  that  the  terms  college 
and  Tmiversity  were,  both  at  the  time  of  the  foundation  of  these 
institutions  and  subsequently  also,  used  with  litUe  discrimination ;  and 
this  carelessness  in  the  application  of  the  terms  had  led  to  anomalies  in 
their  constitution,  and  no  little  difficulty  in  comprehending  the  history 
and  actual  constitution  of  these  bodies.  (See  the  *  Report  of  the  Royal 
Commission  of  Inquiry  into  the  State  of  the  Scotch  Universities/ 
printed  1831 ;  and  Maiden's  '  Origin  of  Universities,'  Loudon,  1885.) 

In  France,  the  term  college  signifies  a  school,  though  the  constitution 
of  a  French  college  is  very  different  from  that  of  our  grammar-schools. 
It  comes  nearest,  perhaps,  to  a  German  gymnasium.  Of  these  colleges 
there  are  about  320,  every  large  town  having  one  of  them.  They  are 
maintained  by  the  towns,  their  heads  and  professors  being  paid  out  of 
the  revenues  of  the  communes.  They  are  all  under  the  superintendence 
of  the  University  of  France.  There  are  also  about  40  imperial  colleges, 
in  which  the  directors  {adnUnittrcUewn)  and  professors  are  paid  hj  the 
state.  The  College  Imp^riale  of  France,  founded  by  Francis  I.,  has 
above  twenty  professors,  who  lecture  on  the  various  sciences  and  the 
Oriental  languages.  (See  '  Journal  of  Education,'  No.  III.,  '  On  the 
State  of  Education  in  France.') 

On  the  subject  of  colleges,  from  a  legal  point  of  view,  the  reader  is 
strongly  recommended  to  peruse  an  admirable  argument  on  the  rights 
of  the  fellows  of  Harvard  University  by  the  late  Mr.  Justice  Story 
('  MisceU.  Writings,'  p.  294). 

COLLIDINE  (C,pH,jN).  An  organic  base  found  in  hme  oU,  It  is 
isomeric  with  xylidine, 

COLLIMATION,  ERROR  OF.  In  most  mstruments  the  line  of 
sight  is  supposed  to  have  a  certain  relation  to  other  parts.  Thus  in  a 
transit  telescope  it  ought  to  be  perpendicular  to  the  horizontal  axis,  in 
a  circle  or  quadrant  it  should  be  in  a  horizontal  or  vertical  direction 
when  the  reading  of  the  limb  is  0**  or  90*.  When  this  is  not  the  case, 
the  difference  between  the  existing  and  required  positions  is  called  the 
error  of  colUnuUion,  which  must  be  carefully  ascertained,  and  be  cor- 
rected or  allowed  for,  or  eliminated  in  the  mode  of  conducting  the 
observations.  This  will  be  particularly  explained  as  each  instrument 
comes  under  our  notice.  Many  readers  will  have  a  general  notion  of  the 
error  of  colUmation  from  the  mode  in  which  a  workman  tries  the  truth 
of  his  square,  or  of  the  mason's  level,  which  in  principle  is  nearly 
allied  to  the  methods  of  astronomers.  When  the  telescope  was 
originally  applied  to  astronomical  instruments,  the  mystery  of  ascer- 
taining the  true  direction  of  a  line  which  could  not  be  mechani- 
cally examined,  presented  considerable  difficulties  to  some  observers. 
Hevelius  of  Danzig  never  could  be  induced  to  apply  telescopic  sights  to 
his  sextants  or  quadrants,  and  in  consequence  of  this  prejudice  much 
of  the  labour  of  his  long  and  active  life  was  completely  wasted. 

COLLIMATION,  LINE  OF,  the  line  of  sight  in  any  astronomical 
or  geodesical  instrument.  -  [Circle.]  Where  a  telescope  is  used, 
this  name  is  given  to  the  line  joining  the  centre  of  the  object-glass 
and  the  intersection  of  the  fine  wires  or  spiderwebs  in  ita  focus,  this 
being  the  direction  of  any  object  which  is  there  seen  bisected  by  the 
observer. 

COLLIMATOR,  the  name  given  by  Captain  Kater  to  his  con- 
trivance for  determining  the  error  of  colUmation  in  any  principal  instru- 
ment, without  the  reversal  of  the  instrument  itself.  Thu  reversal, 
troublesome  in  all  lai^ge.  instruments,  and  in  mural  circles  and 
quadrants,  is  forbidden  by  their  construction.  We  shall  give  a  sketch 
of  Captain  Eater's  collimators  and  those  antecedent  to  his  invention, 
and  a  drawing  and  description  of  a  levd  collimator,  which  on  the  whole 
we  think  best  suited  for  common,  use.  Where  the  adjustments,  &c., 
mentioned  are  not  described,  the  reader  will  find  them  in  the  artide 

CiROLS. 

On  referring  to  the  description  of  each  instrument,  it  will  be  seen 
that  the  determination  of  the  error  of  collimation  requires — 1.  A  well- 
defined  object^  of  which  the  direction  remains  unchanged ;  2.  A  re- 
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versal  of  the  ioBtrument,  similar  to  that  of  the  mason's  level ;  3.  For 
angular  instruments,  a  power  of  determining  the  relation  of  the  direc- 
tion of  that  object  to  a  vertical  line.  Now  a  near  object  cannot  be 
seen  on  the  wires  of  a  telescope  when  they  are  in  the  focus  of  the 
object-glass,  and  a  distant  object  is  very  seldom  sufficiently  steady  or 
sharply  defined.  This  want  may  be  supplied  by  a  second  telescope, 
having  its  axis  parallel  to  the  axis  of  the  telescope  under  examination 
and  nearly  in  the  same  right  line,  which  has  cross-wires  in  its  focus ; 
the  object-glasses  being  towards  each  other.  As  parallel  rays  falling 
on  an  object-glass  converge  to  the  focus,  so  rays  diverging  from  the 
focus  become  parallel  after  refraction  at  the  object-glass,  and  emerge  as 
if  they  came  &om  a  real  object  at  an  infinite  distance ;  hence  the  cross- 
wired  in  the  supplementary  or  coUimating  telescope  will  be  seen  dis- 
tinctly in  the  direction  of  the  line  joining  the  croas^and  the  centre  of 
the  object-glass,  in  whatever  part  of  the  cylinder  of  issuing  rays  the 
eye  may  be  placed  Great  care  is  requisite  in  adjusting  the  ¥dres  of 
the  coUimating  telescope  exactly  to  focus,  especially  if  a  short  telescope 
be  used  ;  but  the  axes  of  the  two  telescopes  need  only  be  approxi- 
mately in  a  right  line. 

In  many  of  the  private  observatories  in  England,  a  metal  plate  with 
sharp  lines  or  dots  engraved  upon  it,  is  firmly  secured  to  an  outside 
stone  and  viewed  through  a  lens  fixed  in  the  wall  of  the  observatory, 
the  distance  between  the  lens  and  the  mark  being  equal  to  the  focal 
distance  of  the  lens.  It  is  evident  that  such  a  mark  may  be  used  for 
determining  the  error  of  coUimation  in  altitude  of  a  reversible  circle, 
and  in  all  cases  where  merely  a  distinct  and  distant  object  is  required. 
If  the  position  of  the  mark  be  permanent,  and  the  focal  length  of  the 
lens  be  considerable,  this  may  be  advantageously  used  as  a  meridian 
mark  [Transit]  ;  but  then  the  lens  should  have  a  separate  support 
within  the  observatory,  and  the  position  of  the  mark  should  be 
jealously  watched  and  verified.  Dr.  Rittenhouse  first  made  use  of 
this  substitute  for  a  distant  mark  (*  American  Philosophical  Trana- 
aotions,' vol.  ii.  p.  181);  and  we  believe  Dr.  Maskelyne  at  one  time 
used  an  adaptation  of  the  same  principle,  namely,  a  cap  with  a  ^ens  of 
long  focus,  slipping  over  the  object  end  of  his  transit  telescope,  to 
vieflv  the  south  meridian  mark  at  Greenwich,  which  was  too  near  the 
observatory  to  be  seen  distinctly. 

The  coUimating  telescope  and  its  cross-wires  are  thus  made  to 
supply  the  want  of  a  distinct,  distant,  and  immovable  object.  In  the 
'  Astronomiache'  Nachrichten,'  No.  43,  Professor  Gauss,  after  enuncia- 
ting the  optical  property  above  mentioned,  used  it  for  measuring  the 
intervals  between  the  wires  of  a  transit  telescope  by  a  theodolet,  which 
viewed  them  through  the  object-glass  of  the  transit  In  No.  61  of  the 
same  work,  Professor  Bessel  applied  the  same  principle  to  a  stiU  more 
important  purpose,  that  of  determining  the  horizontal  flexure  of  the 
telescope  of  his  meridian  circle.  After  taking  out  the  object-glass  and 
eye-piece  of  this  instrument  (or  the  instrument  might  have  been 
raised  out  of  the  way),  he  placed  two  coUimating  telescopes,  one  to  the 
north  and  the  other  to  the  south  of  the  circle,  looking  into  each  other, 
and  nearly  in  the  horizontal  line  which  passed  through  the  centre  of 
his  instrument.  These  he  adjusted  to  have  their  cross- wires  appa- 
i^ntly  upon  each  other,  when  the  two  object-glasses  and  the  two 
crosses  ai-e  evidently  aU  in  the  same  right  line.  The  object-glass  and 
eye-piece  were  then  replaced  in  the  circle  telescope,  and  the  angle 
between  the  two  crosses  of  the  collimator  measiured,  which  would  have 
been  exactly  180%  without  flexure;  hence  the  diflference  from  180" 
was  the  double  horizontal  flexure  of  the  circle  telescope.  Bessel 
further  remarks,  that  a  vertical  telescope  turning  freely  round  in  its 
collars,  and  having  a  cross  level  attached,  might  be  used  for  deter- 
mining the  true  zenith  point  of  any  instrument,  without  reversing  the 
latter.     The  date  of  this  publication  is  July,  1824. 

Captain  Kater,  who  haid  not  heard  of  either  ol  these  memoirs,  gave, 
in  the  'Philosophical  Trdnsactions,'  1825,  p.  147,  a  description  and 
figure  of  a  horizontal  fioating  coUimator.  This  is  a  telescope  laid 
horizontaUy  upon  a  block  of  cast  iron,  which  floats  in  a  vessel  filled 
with  mercury.  This  collimator  was  de.signed  for  determining  the 
zeniOi,  point  of  munJ  and  other  irreversible  circles.  The  cross  of  the 
coUimating  telescope  is  observed  by  the  circle  telescope  in  one  direc- 
tion, suppose  to  the  north,  and  the  divisions  read  off.  The  trough  of 
mercury  with  the  collimator  floating  in  it,  is  then  transported  to  the 
south  of  the  circle,  the  cross  again  bisected,  and  the  divisions  read  off 
as  before.  If  the  angle  which  the  line  of  sight  of  the  coUimating 
telescope  makes  with  the  horizon  be  supposed  to  be  unchanged  by  this 
change  of  place,  it  is  clear  that  half  way  between  the  means  of  the  two 
sets  of  readings  is  the  reading  corresponding  to  the  vertical  position  of 
the  circle  telescope.  Again,  a^  the  difference  of  the  north  and  south 
mean  readings  would  equal  180%  if  the  coUimating  telescope  were  truly 
horizontal,  half  the  excess  of  this  difference  above  180",  or  half  the 
defect  from  180",  wiU  be  the  angle  which  the  coUimating  telescope 
makes  with  the  horizon.  We  believe  however  that,  in  addition  to  the 
trouble  of  moving  such  an  apparatus,  the  permanence  of  the  position  of 
the  coUimating  telescope  could  not  be  relied  upon  if  at  aU  disturbed. 

In  the  *  PhUosophical  Transactions,'  1828,  p.  257,  Captain  Kater  | 
proposed  a  very  much-improved  form  of  this  instrument,  which  he 
called  the  vertical  floating  collimator.  The  iron  float  is  here  a  ring 
swimming  in  an  annular  trough,  and  the  telescope,  which  is  placed 
vertically,  has  a  clear  view  through  the  centre  of  the  float  and  trough. 
This  collimator  may  be  i>Iaced  below  the  instrument  to  be  examined. 


when  the  coUimating  telescope  wiU  have  its  object-glass  uppermost,  or, 
as  is  most  usual,  above  the  instrument,  when  the  coUimating  tele- 
scope looks  downwards.  A  smooth  rotatory  motion  upon  roUers  can 
be  given  to  the  annular  trough,  when  it  i^  evident  the  line  of  sight  of 
the  coUimating  telescope  wiU  either  be  and  continue  to  be  vertical 
(supposing  the  position  of  the  float  to  be  permanent),  or  will  describe  a 
conical  surface  of  which  the  axis  is  vertical.  Hence,  if  the  cross  be 
bisected  in  two  opposite  positions  of  the  collimator  by  the  telescope  of 
a  circular  instrument,  the  mean  of  the  two  readings  wiU  be  the  reading 
of  the  zenith  of  the  instrument. 

It  wUl,  generally  speaking,  be  convenient  to  adjust  the  axis  of  the 
coUimating  telescope  truly  vertical.  To  do  this  first  observe  the 
position  of  the  cross  by  a  circle  or  transit  telescope,  turn  the  coUi- 
mator half  round,  and  note  the  position  again  ;  then,  by  placing  a 
smaU  weight  upon  the  float,  bring  the  cross  half  way  between  the 
two  observed  positions.  Turn  the  collimator  a  quarter  round  and 
perform  the  same  adjustment  for  this  and  its  reversed  situation.  The 
axis  of  the  coUimating  telescope  is  now  truly  vertical  From  some 
trials,  which  however  we  must  admit  were  not  made  under  favourable 
circumstances,  we  do  not  think  the  vertical  floating  collimator  capable 
of  giving  results  as  accurate  as  may  be  obtained  by  other  means ;  but 
it  ought  also  to  be  stated,  that  there  is  a  good  deal  of  difference  of 
opinion  among  practical  astronomers  upon  this  points 

In  the  accompanying  figure  we  have  represented  a  more  portable, 
and  perliaps  a  more  accurate  instrument  for  determining  the  error  of 
colUmation,  and  also  the  position  of  the  horizon,  than  either  of  the 
floating  collimators. 

The  three  parts  of  which  this  collimator  consists  have  been  sepa- 
rated from  each  other  for  easier  comprehension.  The  telescope  o  B 
rests  with  its  ground  cylindrical  collars,  a  a,  6  6,  in  the  rectangular  y*s, 
A,  B  of  the  stand.  These  collars  shoiidd  be  truly  cylindrical,  and,  if 
possible,  exactly  equal.  There  are  cross- wires  which  must  first  of  aU 
be  placed  correctly  in  the  focus  of  the  object-glass,  when  the  screw  c  is 
to  be  tightened.  To  adjust  the  cross-wires  bring  the  intersection  of 
the  cross  to  bisect  any  distinct  and  immovable  object  (the  wires  of 
another  telescope,  for  instance),  turn  the  telescope  half  round  in  itff 
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t's,  and  then,  by  releasing  one  of  the  four  adjusting  screws  (the  heads 
of  which  are  seen  near  6  6),  and  screwing  up  its  antagonist,  bring  the 
cross  half  way  back  to  coincidence,  and  complete  the  coincidence  by 
screwing  s.  When  this  has  been  done  satisfactorUy,  adjust  the  cross 
in  the  transverse  direction  by  the  other  two  screws,  and  it  will  then  be 
found  that  the  telescope  can  be  turned  round,  without  any  apparent 
change  of  place  in  the  cross- wires,  that  is,  the  line  of  sight  is  in  the 
axis  of  the  collars  or  paraUel  to  the  axis.  The  reflector  r,  which  is 
merely  to  throw  the  light  of  the  sky  or  a  lamp  upon  the  wires,  may  now 
be  put  on. 

The  coUimator  being  thus  adjusted,  is  to  be  set  to  the  north  or  south 
of  the  circle  imder  examination,  and  at  the  same  height  as  the  centre 
of  the  telescope,  when  the  axis  of  the  coUars  is  to  be  made  horizontal 
by  the  reversible  level  Ll^  and  the  foot  screw  S.  When  the  cross  of 
the  collimator  is  bisected  by  the  wires  of  the  circle  telescope,  the 
telescope  is  horizontal,  and  the  mean  reading  of  the  circle  microscope  is 
the  reading  of  the  horizontal  point ^  which,  if  the  circle  reads  altitudes, 
should  be  0°,  and  if  zenith  distances,  should  be  90".  The  difference 
from  these  values  is  the  error  of  coUimation.  By  setting  the  collima- 
tor to  the  other  side  of  the  instrument  any  error  of  flexure  may  be 
detected. 

We  have  said  that  the  cyUndrical  coUars  should  be  perfectly  equal,, 
but  it  is  not  easy  to  make  them  so.  The  difference  is  easUv  ascer- 
tained by  reversing  the  telescope  in  its  t's,  end  for  end,  and  again 
applying  the  level.  Suppose  the  level  to  have  shown  perfect  horizon* 
tality  before  reversing,  and  that  afterwards  the  reading  towardft  o 

exceeds  that  towards  E,  by  m".  It  wiU  easUy.be  seen  that  ^  must 
always  be  tubiraeted  from  the  indi^UpPi.9i  ^  hss^  t$w|rdBO._  It  is 
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eqtukDy  evident,  that  if,  after  the  above  correction  is  made,  the  object 
end  o  appears  too  high  by  n",  that  the  true  angle  with  the  vertical  is 
90  +  tr/',  or  that  the  reading  of  the  circle  should  show  n"  of  depres- 
sion. The  different  cases  which  may  occur  present  no  difficulty.  If 
the  collars  are  truly  cylindrical  and  the  level  a  delicate  one,  such  a 
oolllmator  should  show  the  true  horiEontal  point  within  I''.  The 
telescope  should  not  be  very  small,  not  less  than  12  inches. 

It  would  scarcely  be  just  not  to  notice  under  this  head  an  instm- 
ment  by  Roemer,  which  has  as  much  merit,  as  an  invention,  as  any  of 
these  which  we  have  described.  It  consists  of  two  equal  lenses  fixed 
in  a  tube  at  a  distance  somewhat  exceeding  their  focal  length,  with  a 
system  of  wires  in  the  focus  of  each,  between  the  glasses.  By  applying 
the  proper  eye-piece  at  each  end,  the  near  wires,  and  consequently 
objects  through  the  most  distant  object-glass,  are  made  visible.  The 
two  object-glasses  and  the  crosses  of  the  wires  being  all  adjusted  in 
the  same  straight  line,  it  is  evident  that,  on  looking  in  at  each  end  of 
the  tube,  objects  180"  apart  will  be  seen  on  the  crosses.  Roemer  called 
this  tube  an  amphioptr(m,  or  reciprocal  telescope,  and  used  it  for  the 
transit  adjustment  in  collimation  of  his  roCa  meridiana,  (Horrebow, 
'Basis  Astronomiro,'  p.  97.) 

For  further  details,  see  Pearson's  '  Practical  Astronomy,'  vol.  ii.  p. 
446,  plate  xxi. 

COLLISION,  IMPACT,  or  PERCUSSION  OP  BODIES,  is  that 
part  of  Dynamics  in  which  are  contemplated  the  effects  arising  from 
the  striking  against  each  other  of  two  bodies,  one  or  both  of  which  are 
in  motion,  and  answers  to  the  choc  de$  corps  of  French  treatises. 

It  is  usual  to  treat  the  first  principles  of  this  subject  by  supposing 
the  bodies  in  question  to  be  spherical ;  and  for  the  following  reason : 
When  a  body  receives  a  blow,  if  it  be  free  to  turn  as  well  as  to  move 
forward,  a  rotatory  motion  is,  generally  speaking,  produced,  as  well  as 
a  motion  of  translation.  But  if  the  direction  of  the  blow  be  in  a  line 
which  passes  through  the  centre  of  gravity,  no  rotatory  motion  is  pro- 
duced. Now  if  two  equal  spheres  move  upon  a  plane,  it  is  obvious 
that  when  either  strikes  the  other,  the  direction  of  the  blow  passes 
tiirough  th«  centre  of  gravity.  Making  use  then  of  equal  spherical 
balls,  of  the  same  or  different  weights,  moving  upon  a  level  plane,  let 
it  be  remembered  that  all  conclusions  apply  equally  to  bodies  of  any 
form,  having  no  rotatory  motion,  and  striking  each  other  in  such  a  way 
that  the  line  joming  their  centres  of  gravity  passes  through  the  point 
of  contact  at  ^e  moment  when  they  strike. 

The  simple  mathematical  theory  of  impact  proceeds,  like  other 
mechanical  theories,  upon  suppositions  which  can  only  be  approxi- 
mately obtained  in  practice.  For  instance,  if  in  the  preceding  supposi- 
tion ttie  level  plane  and  the  balls  exercise  any  friction  on  each  other, 
the  consequence  will  be  that  the  balls  will  begin  to  roll  on  the  table, 
even  though  the  blows  which  set  them  in  motion  pass  through  their 
centres.  To  the  existence  of  this  friction  are  due  many  phenomena 
which  a  game  of  billiards  will  present,  and  which  will  not  result  from 
the  common  theory.  Let  the  table,  then,  be  supposed  to  exert  no 
friction  on  the  balls,  so  that  one  of  the  latter,  struck  by  a  blow  the 
direction  of  which  passes  through  the  centre,  wUl  move  along  the  table 
without  rolling. 

Let  us  now  suppose  the  ball  a  to  be  impelled  directly  towards  an 
immovable  obstacle,  such  as  an  upright  ledge  at  the  end  of  the  table. 
On  striking  this  ledge,  the  ball  will,  generally  speaking,  recoil  more  or 
less.  Some  substances  will  hardly  give  any  recoil,  while  others  will 
send  the  ball  back  with  neaiiy  the  same  velocity  as  that  of  its  approach. 
This  spring  or  elasticity  is  more  easily  measured  than  explained ;  it 
arises  in  the  following  manner :  At  the  moment  of  impact,  the  ball 
compresses  the  part  of  the  obstacle  against  which  it  strikes,  which 
pressure  continues  until  the  reaction  of  the  obstacle  has  destroyed  all 
the  velocity  of  the  ball.  At  the  same  time  the  parts  of  the  ball  close 
to  the  point  of  impact  have  been  compressed  in  a  similar  manner.  If 
then  there  were  no  effbrt  in  the  parts  of  the  obstacle  nor  in  those  of 
the  ball  to  recover  their  former  position,  the  ball  would  remain  at  rest, 
close  to  the  obstacle.  If  the  recoil  were  complete,  that  is,  if  the  parts 
of  both  bodies  endeavoured  to  recover  their  position  with  a  force  equal 
to  that  which  disturbed  them,  the  recoil  would  rapidly  but  gradually 
create  in  the  ball  a  velocity  equal  to  that  with  wnich  it  approached. 
These  two  cases  are  the  theoretical  extremes  which  it  is  most  probable 
no  material  bodies  attain :  in  the  first  case  they  are  said  to  be  wholly 
inelastic,  and  in  the  second  the  elasticity  is  said  to  be  perfect.  But  if 
only  a  fraction  e  of  the  velqcity  of  approach  be  restored,  then  e  is  said 
to  be  the  measure  of  the  elasticity  of  Uie  bodies. 

In  treating  of  the  theoretical  effects  of  impact,  many  authors  have 
ascribed  to  bodies  the  hvpothetical  property  of  perfect  hardness  or 
incompressibility.  This,  however,  is  quite  gratuitous,  for  Mr.  Hodg- 
kinson  has  not  found  in  the  course  of  his  experiments  (see  '  British 
Association  Reports,'  voL  iii.  p.  534),  any  matter  perfectly  fulfilling 
these  conditions.  Hence  the  value  of  c  for  all  known  substances  is  a 
positive  proper  fraction,  which  represents  the  ratio  that  the  force  of 
restitution  bears  to  the  compressing  force,  l^t  is, — 

force  of  restitution. 


The  value  of  e  for  some  common  substances  is  as  follows  :— 


Glass  s=  0*94 

Ivory  =  0'81 

Steel  =  0-79 

Cast-iron  =  0'73 


BelUmetal  =  0-67 

Cork  =  0-65 

Srass  s=  0*41 

Lead  =  0*80 


force  of  compression. 


This  quantity  e  must  not  be  confounded  with  the  modvlus  of  das- 

tldty,      [ELAflTICITY.]  ^ 


If  the  striking  bodies  have  spherical  forms  so  that  the  contact  may 
take  place,  at  the  first  instant,  in  a  point,  their  surfaces  about  that 
point  will  have  their  figures  changed ;  and  if  the  bodies  have  different 
degrees  of  hardness,  an  indentation  may  take  place  in  that  which  is 
the  least  hard,  the  other  penetrating  to  a  certain  distance  in  it.  When 
the  bodies  are  soft,  like  balls  of  wet  clay,  the  change  of  figure  produced 
by  collision  is  manifest ;  but  when  two  balls  poasesa  an  elasticity  which 
is  nearly  perfect,  they  so  far  recover  their  original  figure  after  impact, 
that  the  change  is  not  perceptible  :  it  may  be  rendered  evident,  how- 
ever, by  covering  one  of  the  spheres  with  ink  and  sufiiering  it  to 
impinge  on  the  other,  the  latter  then  receives  a  stain  which,  instead  of 
being  a  point,  is  a  circle  of  sensible  magnitude ;  and  this  proves  that 
the  surfaces  must  have  been  flattened  at  the  point  of  impact. 

Impact  has  been  termed  a  "  pressure  of  short  duration ; "  but  practi- 
cally there  is  a  great  difference  between  the  effects  of  pressure  and 
impact :  thus,  a  very  large  weight  will  be  required  to  press  a  nail  into 
a  block  of  wood,  which  may  be  readily  driven  into  it  by  a  smaU  ham- 
mer ;  and  the  reason  is,  that  a  longitudinal  compression  of  the  naU 
towards  the  head  takes  place,  which  is  followed  by  restitution,  and 
these  actions  follow  each  other  successively,  and  the  nail  enters  by  a 
kind  of  vermicular  action,  like  that  of  a  worm  progressing  through  the 
earth. 

Also,  when  impact  is  employed  to  communicate  motion  to  one  body 
relatively  to  another,  the  effect  produced  depends  greatly  on  the  immo- 
bility of  the  latter ;  thus,  many  more  blows  will  be  required  to  drive 
a  nail  into  a  loose  board,  than  would  suflfice  if  the  latter  were  fixed ; 
although,  in  certain  cases,  as  in  the  breaking  of  minerals,  &c.,  the  effect 
of  impact  is  diminished  by  a  firm  support.  Here,  probably,  the  effect 
of  momentum  on  the  successive  particles  is  interfered  with  by  a  con- 
trary  momentum  generated  by  restitution. 

In  order  to  account  for  the  effect  of  percussion  in  impelling  a  body, 
a  wedge  for  example,  being  much  greater  than  that  of  mere  pressure, — 
it  may  be  observed  that  both  eflects  depend  on  the  product  of  the  mass 
of  the  impelling  body  and  its  velocity  :  but,  when  a  body  moves  in 
consequence  of  pressure,  the  velocity  is  extremely  small ;  therefore,  in 
order  that  the  effect  of  simple  pressure  may  be  equal  to  that  of  per- 
cussion, the  mass  imposed  must  be  very  great.  It  is  evident,  however, 
from  what  has  been  said,  that  the  two  forces  are  of  the  same  nature. 
It  should  be  added,  here,  that  the  shock  produced  in  a  material,  when 
divided  by  a  wedge,  or  penetrated  by  a  nail,  either  of  these  being  driven 
with  a  force  produced  by  a  sudden  blow  of  a  hammer  may,  by  dis- 
placing the  particles  of  the  material,  diminish  their  cohesive  power; 
and  this  may  be,  in  part,  the  reason  that  the  effect  of  percussion  often 
exceeds  that  of  a  weight  many  hundred  times  greater  than  that  of  the 
hammer. 

The  force  of  elasticity  is  very  different  in  different  bodies  :  spheres 
of  glass  are  those  in  which  the  force  of  restitution  (after  impact) 
approaches  nearest  to  the  force  of  compression ;  and,  in  such  spheres, 
the  ratio  between  the  forces  isas  15  to  16:  in  spheres  of  ivory  the 
ratio  is  as  8  to  9 ;  and  in  spheres  of  steel,  as  5  to  9. 

The  bodies  upon  which  experiments  on  collision  are  usually  made 
are  generally  of  a  spherical  form ;  in  order  that  when  they  impinge 
upon  one  another  directly  it  may  be  indifferent  at  what  part  of  the 
surfaces  of  the  bodies  the  contact  takes  place :  the  bodies  are  usually 
suspended  by  a  string  or  rod  from  fixed  points ;  and  they  are  made  to 
impinge  upon  one  another  while  describing  circular  arcs,  in  a  vertical 
plajie,  about  the  point  of  suspension.  The  absolute  momentum,  or 
quantity  of  motion  in  a  body,  is  represented  by  the  product  of  its  mass 
and  the  velocity  with  which  it  is  moving :  but  the  effects  of  the  col- 
lision of  two  bodies  depend  on  their  relative  velocity,  or  that  with 
which  they  approach  to,  or  move  from,  one  another;  this  is  con- 
sequently the  sum  of  the  absolute  velocities  when  the  bodies,  in 
approaching  each  other,  move  in  opposite  directions,  and  the  difference 
when  they  move  in  the  same  direction. 

The  principles  upon  which  are  determined  the  velocities  after  impact 
of  different  balls  which  strike  one  another  are  as  follow : — 

1.  If  two  perfectly  inelastic  balls  move  towards  each  other  in 
opposite  directions,  and  with  velocities  inversely  proportional  to  their 
weights  or  masses,  they  will  destroy  each  other  s  velocities  and  remain 
at  rest     Thus  if  a  were  twice  as  heavy  as  B,  but  if  b  moved  twice  as 

•fast  as  A,  there  would  be  no  motion  after  impact.  [Momentum; 
Motion,  Laws  of.]  Let  a  be  the  velocity  of  a,  and  6  of  b;  then  a 
and  B  being  expressed  in  the  same  units  of  weight,  and  a  and  6  in  the 
same  units  of  length  and  time,  the  ja-eceding  condition  is  fulfilled  when 
Aa=Bb. 

2.  If  the  same  velocities  be  added  to  or  taken  from  both  balls,  so 
that  their  rate  of  approach  is  not  altered,  the  forces  exerted  in  the 
shock  will  not  be  altered,  nor  will  the  rate  of  recess  after  the  shock. 
Thus  a  cannon-ball  rebounding  from  a  wall,  both  having  the  motion  of 
the  earth,  strikes  with  the  same  force  and  rebounds  in  the  same  manner 
as  it  would  do  if  the  motion  of  the  earth  were  taken  from  both,  or  if 
the  earth  were  at  rest.  ^.^ ...^^^  ^^    , ^  r^ 
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Now,  suppose  the  ball  a  (which  is  so  small  that  its  size  may  be 
neglected)  to  approach  obliquely  towards  the  obstacle  XY,  say  in  the 
direction  cd.  Let  cd  be  the  velocity,  or  length  moved  over  in  one 
second.    Then  [Yelocitt]  the  velocity  CD  is  equivalent  to  the  two 


velocitieB  ok  and  kd.  The  first  is  destroyed,  and  then  partially  re- 
rtored  by  the  impact ;  the  second  remains  unaltered,  except  by  the 
friction  at  the  moment  of  impact,  which  we  do  not  consider.  If  then 
we  take  dl  equal  to  kd,  and  dbraw  lm  perpendicular  to  XT,  and  in 
length  such  a  fraction  of  ko  as  e  is  of  1,  the  ball  wiU  move  after  im- 
pact with  the  velocities  dl  and  lm,  that  is,  with  the  velocity  dm  in  the 
direction  DM.  If  the  system  were  perfectly  inelastic,  the  ball  would 
proceed  along  dl  ;  if  perfectly  elastic,  ml  would  be  equal  to  ck,  and 
DM  and  CD  equally  inclined  to  XT.  If  the  size  of  the  ball  be  taken 
into  account,  XT  must  be  supposed  to  be  a  line  parallel  to  the  obstacle, 
and  distant  from  it  by  the  radius  of  the  ball. 

Direct  impact  and  coUinon,  Let  the  masses  of  the  two  boUs  or 
niaterial  particles  be  m  and  m',  and  let  them  move  with  uniform 
velocities  v  and  1/  in  the  same  direction  along  a  straight  line,  v  bemg 
greater  than  «',  so  that  m  overtakes  m'.  Let  u  be  the  common  velocity 
of  the  two  bflJls  when  the  compression  at  the  moment  of  impact  is  a 
TinATrimiim ;  let  P  bo  the  momentum  spent  in  producing  this  com- 
pression, and  cp  the  momentimi  acquired  during  the  restitution  of  the 
form  of  the  bodies,  «  being  the  coefficient  of  elasticity.  Let  v  and  v' 
be  the  velocities  of  the  balls  when  collision  ceases.  Hence,  we  have 
the  three  following  cases : — 

(1.)  mv  =  momentum  of  m  at  the  beginning  of  collision, 
p  =  momentum  spent  in  producing  compression. 
mu  =  momentum  of  m,  when  compression  is  a  hum;.— 

/.  i»t>=mw  +  p. 

(2.)  m'v'=  momentum  of  m'  at  the  beginning  of  collision. 
m'u  =  momentum  of  m',  when  compression  is  a  mtue. — 

/,  mV=w'tt— p. 

(8.)  At  the  instant  when  collision  ceases,  we  have  similarly, 

m  V  =mtt— fP. 
mV=m'i*  +  €P. 

from  which  equations  we  shall  get 

mv  +  mW 


m  +  mf 
mm' 


m+m' 


m  +  m' 


,(-«0 


m+m         m  +  mr  m  +  m'         m  +  m' 

Oblique  impact  and  coUinon.  In  oblique  impact  we  assume  that  the 
mutual  action  of  the  balls  during  collision  is  along  the  line  joining 
their  centres  at  the  instant  when  compression  is  a  maximum,  and  along 
that  line  only ;  that  is,  we  assume  the  balls  to  be  perfectly  smooth. 
Hence,  if  a  smooth  ball  impinges  obliqud|v  on  a  smooth  plane,  the  line 
of  reaction  of  the  plane  will  be  perpencucular  to  its  surface,  and  the 
momentum  of  the  impinging  ball  wiU  be  i^ected  along  that  line 
only. 

In  Jig,  1,  let  the  ball  0  impinge  at  d,  and  be  carried  awav  to  M ;  let 
V  and  V*  be  the  velocities  before  and  after  impact,  and  which  are  there- 
fore proportioned  to  cd  and  dm. 


V 

ss 

CD 
DM 

07 

Sin  a' 

MB 

one 

= 

OF     tone        sin9 
Mfl'   ain^       Bin^ 

vo 

It 

= 

DB 

Dr 

s 

mb'  d» 

a 

D»         tane* 
MB         tan9 

DB 

The  equations  for  the  impact  of  two  smooth  balls  are  similarly 
I  formed,  and  may  be  easily  understood  from  their  analogy  to  those 
given  above  for  direct  impact.  Thus,  suppose  two  balls  a  and  B  to 
move  in  directions  oblique  to  one  another,  and  to  strike  each  other. 
Decompose  the  velocity  of  each  ball  into  two,  one  in  the  line  joining 
the  centres  at  the  moment  of  impact,  and  the  other  perpendicular  to 
it  The  pair  of  velocities  perpendicular  to  the  central  line  will  not  be 
altered  by  the  impact;  and  as  far  as  the  remaining  velocities  are  con- 
cerned, the  case  is  precisely  the  one  akeady  solved.    Find  the  velocities 


in  the  central  line  as  altered  by  the  impact,  compound  them  with  the 
perpendicular  velocities  which  remain  unaltered,  and  the  resulting 
velocities  and  directions  wUl  be  those  with  which  the  balls  will  pro- 
ceed after  the  impact. 

To  take  the  most  simple  case,  suppose  the  ball  ▲,  moving  in  the 

direction  eo,  and  with  the  velocity  eo,  to  strike  the  ball  b,  which  is  at 

rest    Join  D  and  c,  the  centres  of  the  balls,  and  decompose  ec  into  fc 

in  the  line  joining  the  centres,  and  ep  perpendicular  to  it.    Then  a 

Hg.  a.. 


will  only  strike  the  ball  B  with  the  velocity  fo.  Suppose  that  by  the 
preceding  rules  it  is  found  that  a,  striking  B  at  rest  with  the  velocity 
FC,  will  be  thrown  back  with  the  velocity  co,  while  b  is  struck  forward 
with  the  velocity  dk.  Then  B  will  receive  this  velocity,  and  this  one 
only ;  as  to  a  it  has  after  the  impact  acquired  the  velocity  ca,  which  it 
combines  with  the  velocity  ql,  equal  and  parallel  to  ep;  so  that 
CL  represents  the  velocity  and  the  direction  01  the  motion  of  a  after 
the  impact. 

In  every  case  of  impact,  when  the  balls  approach  one  another  with 
uniform  velocities,  the  centre  of  gravity  of  the  baUs  moves  uniformly, 
and  in  a  straight  line.  After  the  impact,  though  the  directions  and 
velocities  of  the  balls  may  have  changed,  yet  their  centre  of  gravity 
still  continues  to  deecribe  the  same  line,  and  with  the  same  velocity 
as  before.  This  proposition  is  proved  in  all  works  on  elementaiy 
mechanics. 

The  following  coipclusions  will  now  be  readily  deduced  by  any  one 
who  imderstands  the  preceding  results : — 

1.  If  two  inelastic  baUs  move  in  the  same  direction,  they  do  not 
separate  after  the  impact,  but  either  move  on  with  a  common  velocity, 
or  are  'reduced  to  rest.  If  both  move  in  the  same  direction,  the 
velocity  after  impact  is  (Aa  +  B&)-i-(A  +  b)  ;  but  if  they  move  in  different 
directions,  the  motion  after  impact  is  in  the  direction  of  that  ball  of 
which  the  momentum  (Aa  or  Bb)  is  the  greatest,  and  the  velocity  is 
(ao  —  b6)  -s-  (a  +  b)  or  (b6  —  Aa)-r (a  +  b).  When  the  momenta  are  equal, 
there  is  no  motion  after  the  impact.  If  6=  0,  or  if  one  of  the  balls  be 
at  rest  before  impact,  the  velocity  after  impact  is  Aa-r(A  +  b).  To 
deduce  these  results,  make  e=  0  in  the  formulee,  and  give  the  velodtieB 
their  proper  signs. 

2.  If  two  perfectly  elastic  balls  move  in  the  same  direction  they 
separate  after  the  impact,  the  velocity  of  the  foremost  being  augmented 
from  btob-¥  2(a  —  6)A-f-(A  +  b).  But  the  velocity  of  the  hindmost  is 
either  retarded,  altogether  destroved,  or  made  to  change  its  direction, 
the  algebraical  formula  for  the  velocity  after  impact  being  a — 2(a — b) 
B-^A  +  b).  This  is  nothing  when.B  exceeds  a,  and  when  6  is  to  a  as 
B  —  A  is  to  2b.  And  according  as  6  is  to  a  in  a  less  or  greater  ratio 
than  the  preceding  ratio,  a's  velocity  is  or  is  not  altered  in  direction. 

If  two  perfectly  elastic  baUs  move  in  opposite  directions,  that  of  a 
being  called  positive,  the  velocities  of  a  and  b  after  impact  are  deter- 
mined  in  magnitude  and  direction  by  the  f  ormulse 

a—ia  +  b) and— 6 -J- (a +  6) . 

^       'a+b  'a+b 

4.  If  two  perfectly  elastic  balls  be  equal  in  magnitude,  the  velocity 
of  each  after  the  impact  is  that  which  the  other  had  before  the  impact, 
both  in  magnitude  and  direction. 

5.  In  all  cases  perfectly  elastic  balls  recede  from  each  other  after 
impact  with  the  same  velocity  with  which  they  approached  before 
impact;  since  if  e=lfV — u=a — 5.  But  in  every  ouier  case  the  rate 
of  recess  after  impact  is  the  same  proportion  of  the  rate  of  approach 
before  impact  which  eiaotl, 

6.  The  via  viva,  or  product  of  the  mass  and  square  of  the  velocity,  of 
a  couple  of  perfectly  elastic  balls  is  the  same  before  and  after  impact; 
in  every  other  case  it  is  less  after  impact  than  before. 

For  further  mathematical  developments  and  deductions  from  these 
general  formulse,  we  may  refer  especially  to  Professor  Price's  treatise 
on  '  InfinitesimsJ  Calculus,*  vol.  iii.  c.  8  and  10;  to  Golding  Bird's 


'Natural  Philosophy,'  p.  134,  et  teq. ;  9iLd  to  Professor  Walker's  t 
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on '  Mechanics,'  c.  vil  p.  173. 
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COLLISIONS  AT  SEA.  The  aoddental  contact  of  veflaels  which 
traverse  the  ocean  and  the  numerous  channels  and  roadsteads  of 
Europe,  is  a  painful  feature  of  commerce;  becatise  the  extension  of 
commerce  must  increase  in  fearful  ratio  the  chances  of  calamitieB  which 
are  known  as  collisions  at  sea. 

These  calamities  present  to  us  danger  to  human  life  in  a  new  aspect. 
Its  novelty  consists  not  so  much  in  the  peculiarly  frightful  nature  of 
accidents  of  this  dass,  as  in  the  ccnue$  which  produce  them.  In  the 
olden  time,  or  even  within  Uie  memory  of  the  present  generation,  when 
ships  ran  foul  of  each  other,  it  was  seldom  tiiat  loss  of  life  attended 
these  mishaps;  and  in  the  Channels  the  amount  of  damage  would 
frequently  extend,  perhaps,  to  the  loss  of  an  anchor  or  two,  the  start- 
ing of  a  butt-end,  or,  perhaps,  a  crash  not  difficult  to  patc^  up  tmtil 
some  port  could  be  gained.  The  form  of  our  shipping  in  those  days 
was  rather  adapted  to  the  carrying  of  burthens  than  for  speed ;  and 
consequently,  from  the  fuller  fines  of  the  bow  of  the  ship  the  blow 
was  distributed  over  a  greater  surface  of  timber,  when  ships  were, 
moreover,  built  with  greater  strength. 

Now,  however,  not  only  do  ships,  as  a  general  rule,  possess  increase 
of  speed,  but  their  lines  are  so  adjusted  as  to  present  the  least  possible 
resistance  in  their  forward  end,  and  their  bows  are  absolutely  wedge- 
like. Nor  is  this  all ;  for  instead  of  the  fore-part  of  the  stem-piece 
itself  being  12  or  14  inches  in  thickness,  many  iron  steamers  of  thou- 
sands of  tons  burthen  present  no  more  breadth  of  stem  at  the  fore-part 
than  belongs  to  a  London  wherry.  Hence,  in  these  times,  drcum- 
stancee  seem  to  eonapire  towards  the  increase  of  danger  in  collisions ; 
and  from  the  combined  influences  of  increased  speed  and  the  flharpness 
of  stems,  vessels  at  sea  are  really  and  daily  in  danger  of  being  literally 
cut  in  two.  In  reading  tales  of  chivalry,  our  hoiror  may  have  been  deep 
at  the  description  of  prowess  and  strength  which  would  cleave  a  man 
to  the  brisket :  shall  we  be  immoved  now,  when  we  hear  of  a  fine 
ship  being  in  like  manner,  and  without  any  warning,  cut  through 
timbers  and  bulkhead,  and  windlass  and  deck,  almost  to  the  fore-mast 
itself  ?  Tet  such  ha$  occurred,  and  is  always  threatening.  In  the  col- 
lision between  the  Mail  and  the  Excelsior,  off  Birkenhead,  in  1856, 
even  worse  than  this  happened,  for  the  whole  of  the  unfortimate 
passengers  who  were  sleeping  forward  were  in  one  instant  crushed,  and 
mangled,  and  destroyed  in  the  general  wreck,  from  the  ciUiinffiUnm 
blow  of  a  sharp  st^n  1 

Thus  collisions  at  sea  must  be  viewed  as  evils  of  very  great  magni- 
tude, requiring  energetic  and  watchful  legislation  for  their  prevention ; 
for,  in  addition  to  the  changes  in  the  mere  forms  of  shipping  referred 
to,  another  element  of  nuiBchief  is  looming  in  the  fast-duninishing 
distance, — ^it  is  the  increased  size  of  shipping.  Collisions,  it  is  true, 
have  oniy  hitherto  sent  dozens  of  our  fellow-creatures  suddenly  into 
eternity ;  but  the  period  is  at  hand  when  these  doisens  may  become 
hmndreds,  perhaps  thousands,  unless  some  more  powerful  influences  are 
called  into  more  active  operation  to  prevent  it.  It  is  peculiarly  the 
duty  of  a  Cydopeedia  to  grapple  impartially  wiUi  any  question  in  arts 
and  sciences  resulting  from  progress,  and  to  examine  the  various  subjects 
of  its  contents,  in  order  to  detect  new  features  w^ich  menace,  or  to 
watch  known  aspects  which  indicate  changes;  and  this  subject  will 
accordingly  receive  our  proper  attention. 

The  great  difficulty  of  the  question  of  collision  is  perhaps  the  pre- 
vailing erroneous  idea  that  it  is  merely  a  nautical  question ;  while,  in 
reality,  it  affects  directly  the  whole  community,  as  passengers  of  ships 
are  the  members  alike  of  cuast-resident  and  inland  families ;  and  it 
is  remarlpiblB  that  ships  carrying  only  their  ordinary  crews  seem  to 
have  been  lees  liable  to  the  accidents  under  consideration  than  those 
carrying  passengers. 

An  extraordinary  fact'has  been  elicited  from  the  careful  investigation 
of  accidents  whidi  occurred  in  1856.  One  would  naturally  have 
expected  to  find  that  collisions  would  especially  occur  during  the  time 
of  f<^  or  haze,  or  certainly  in  the  hours  of  HArlrTi«fta ;  but  the  editor  of 
the '  Nautical  Magazine  *  has  produced  a  statement  or  abstract  in  tiiat 
valuable  periodical,  in  which  we  find  the  following  table  of  the  col- 
Mons  in  1856.  ('  Nautical  Mag.,'  Nov.,  1857)  :— 


State  ov  'Wba.thsb, 


Bt  Day. 


Bt  Kzobt.    Total  Colluioxi. 


(6Aji.to6«.x.)  (6p.M 

.  to  6  AM,) 

Dark    . 

•        .0 

81 

81 

Dark  aod  dear 

•    .    2 

4 

6 

Tery  dark    • 

•        •    0 

5 

6 

Hasy 

.    .  IS 

80 

92 

Cloady 

•        .9 

20 

29 

Thick  and  foggy 

•    ■     o 

19 

24 

Clear    •        • 

.  86 

81 

117 

Unknoim        • 

.    .    S 

10 

12 

Total 


66 


250 


816 


From  the  above  it  actually  appears  that  the  greater  number  of  colUsions 
occur  in  dear  weather,  and  the  leaat  number  in  dark  or  thick  weather. 
To  whom,  then,  can  we,  in  a  spirit  of  impartiality,  impute  culpability  ? 
When  mariners  themselves  are  so  seriously  implicated,  we  can  only 
turn  imploringly  (as  in  the  cause  of  humanity)  to  the  authorities 
themselves.  It  is  easy  to  accuse  even  these  of  neglect,  but  it  would 
really  be  difficult  to  convict  them  even  of  indifference.  The  collection 
of  materials  for  the  above  table  is  of  itself  a  proof  that  the  government 


of  the  country  is  alive  to  the  importance  of  the  question,  that  the 
navnl  heads  of  the  Board  of  Trade  are  anxious  to  remedy  this  crying 
evil,  this  standing  blot  upon  our  seamamhip  and  vigilance.  The  only 
inference  an  impartial  public  can  draw  is,  that  the  onus  and  odium  of 
the  &ult  must  rest,  in  a  great  measure,  mih  the  officers  of  ships  them- 
selves. It  is  well  to  consider  if  the  comparative  exemption  of  ships 
of  war  from  collision  arises  from  better  discipline— better  look-out. 
From  the  above  it  is  evident  that, 

1st,  More  attention  is  called  for  on  board  meochant-ships  fgsasnJfy  } 

2nd,  The  rules  of  the  road  by  day  may  be  defective ; 

8rd,  The  rules  of  the  road  ly  night  may  be  defective  also. 

Probably  legislation  can  only  partially  present  a  remedy  for  the 
defect  first  mentioned.  Surely  it  is  beneath  the  dignity  of  a  British 
sailor,  either  to  run  into  or  he  run  into  by  any  craft  that  floats.  Thero 
was  a  time  when  vigilance  formed  the  very  key-stone  in  the  character 
of  the  Finglish  seaman ;  it  is  hoped  the  present  generation  will  main- 
tain this  character.  It  may  be  that  the  chai^pes  from  sailing  to 
steaming  have  unsettled  the  habits  of  seamen,  and  that,  in  the  con- 
fusion, accidents,  for  a  time  imavoidable,  may  occur ;  but  is  it  not 
reasonable  to  expect  that  every  merchant  vessel  should  have  at  least 
one  able  seaman  in  each  watch  whose  duty  and  responsibility  should  be 
to  prevent  collision?  Surely  precautions  and  responsibilities  which 
attach  to  railway  officials,  might  without  hardship  be  enforced  on, 
and  attached  to,  officers  of  the  mercantile  marine,  where  sdch  very 
serious  interests  of  life  and  property  are  at  stake.  But  legislation  may 
be  greatly  assisted  by  some  conventional,  better-understood  rules 
among  ship-masters  themselves ;  as  for  instance,  larger  steamers,  being 
often  difficult  to  steer  readily,  and  drawing  more  water,  should  claun  a 
proper  consideration  from  smaller  ones.  A  few  examples  made  by  the 
Bound  of  Trade,  in  the  salutary  punishment  of  obstinate  or  unyielding 
masters  of  small  craft,  might,  in  river  or  estuaiy  navigation,  partiaUy 
remove  danger. 

As  regards  the  second  assumption,  namely,  defective  rules  of  the 
road  by  day,  it  is  extremely  difficult  to  know  where  to  place  tiie  limit 
between  stringent  law  and  freedom  of  judgment.  Nay,  it  may  even 
be  demonstrated,  that  compliance  with  any  known  law  or  rule  as  to  the 
movement  of  the  helm,  irrespective  of  the  Judgment  of  the  helmsman, 
would  prove  in  many  cases  disastrous;  and  those  who  attempt  by 
diagrams  to  illustrate  any  proposed  rule,  ought  to  remember  that,  in 
order  to  render  their  illustrations  acceptable  and  useful,  the  veasels 
must  not  only  be  supposed  to  answer  their  helms  with  equal  readiness, 
but  their  speed  must  be  precisely  similar.  A  discretionary  power  in 
commanders,  by  day,  seems  to  be  more  valuable  than  all  reguli^ons, 
excepting  such  good  old  ones  for  sailing-vessels  as  starboard  tack  hold 
on,  port  tack  give  way,  &c ;  and  for  steamers,  a  good  look-out,  a 
good  man  at  the  helm,  aad  passing  each  other  on  the  port  side,  die,  ought 
to  be  enough. 

In  crowded  rivers  or  channels,  something  might  be  done  towards 
the  greater  safety  of  navigation.  Something  is,  in  fact,  oaUed  for,  on 
account  of  the  various  customs  which  prevail  in  certain  districts ;  but 
a  knowledge  of  them  seems  to  be  confined  to  the  localities.  And  com- 
mittees and  others  who  have  approached  the  question  of  collisions  at 
sea,  all  seem  to  have  neglected  to  give  due  prominence  to  the  want  of 
attention  to  that  which  is  the  root  of  evil, — ^namely,  that  when  ships 
are  approaching  in  opposite  or  oblique  directions,  no  collision  would  be 
likely  to  take  place  if  one  commander  knew  what  the  other  was  about  to  do 
trith  his  helm.    Positive  safety  hinges  on  this. 

So  little  however  is  this  precious  hint  known  or  sought  for  in  general, 
that,  absolutely,  a  man-of-war  steamer  navigating  the  Thames,  and 
meeting  a  river  steamer|  would  use  signs  to  her  helmsman  having 
opposite  significations  in  each  vessel ;  that  is  to  say,  for  instance,  the 
naval  commander  extending  his  hand  to  signify  to  his  helnunnan 
port,  might  be  understood  by  the  river  steamer's  rule  to  be  about  to 
starboard  the  helm.  There  is  no  rule  of  the  road  as  enforced  by 
law  to  prevent  this :  if  any  exists,  the  writer  distinctiy  assures  the 
public  that  it  is  not  generally  known,  and  even  na^  officers  are  left  to 
their  own  judgment  in  this  matter.  And  again,  as  if  still  further  to 
complicate  this  serious  question,  a  commander  in  each  service  will  give 
his  order  by  hand,  acconiing  as  he  is  fitted  with  a  v^ied  or  a  tiUer;  for, 
as  an  example,  motion  of  the  hand  generally  indicates  the  direction  in 
which  motion  is  to  be  communicated  to  the  part  of  the  steering  appa- 
ratus which  is  touched  b^  the  hand  [Stkerino  Apparatus],  and  the 
spokes  of  the  wheel  move  m  a  direction  contraiy  to  that  of  the  tiller. 
Without  the  aid,  therefore,  of  some  further  legislation,  can  we  hope  to 
prevent  collisions  ?  It  may,  moreover,  be  remarked,  that  if  two  persons 
are  meeting  carelessly  on  a  pavement,  collision  is  onlv  avoided  by  one 
of  the  two  knowing  in  proper  time  what  the  other  is  about  to  do.  The 
same  remark  appUes  to  shipping :  a  ready  means  of  knowing  in  time 
the  intended  motions  of  an  opponent  seems  indispensable  to  safety. 
Some  such  rule,  therefore,  as  the  following  is  much  wanted  :  When  a 
commander  (throughout  the  world,  if  possible),  seeing  another  vessel 
approach,  extends  his  right  arm  horizontally,  let  it  signify  to  his  own 
helmsman — starboard  the  helm ;  let  the  extension  of  his  left  arm 
signify  to  his  own  helmsman — ^port  yoiur  helm.  His  opponent,  seeing 
this,  could  act  on  the  moment,  and  would  know  what  to  do  accordingly. 
If  in  a  steamer  and  about  to  stop  her,  let  both  his  arms  be  held  up 
while  he  gives  the  word.  Accidents  by  day  could,  under  such  simple 
rides, scarcely  occur.  Digitized  b,    ^ ^.^ 
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In  remarkiog  upon  th«  third  aoBumption,  that  the  rules  of  the  road 
by  night  may  be  defeotive,  we  enter  upon  a  wider  field  of  inquiry ; 
and  although  we  purpoae  going  somewhat  fully  into  the  question  of 
lights  at  sea  in  its  proper  place  in  this  work  [Liqhts  at  S£a],  we 
remark  here  how  very  plainly  the  tabular  abstract  given  in  a  previous 
column  shows,  that  if  any  system  of  lighting  vessels  under  way  did 
exist  in  1856,  that  system  required  amendment  Some  considerable 
improvement  has  indeed  been  made,  after  long  and  elaborate  investiga- 
tions, by  the  Board  of  Trade,  through  ship-masters,  pilots,  boatmen, 
&c.,  and  evidence  from  all  ports  of  Great  Britain;  yet  we  can  show  that 
great  defects  still  mar  the  perfect  working  of  the  new  regulations ;  and 
it  is  probable  that  the  greater  number  of  accidents  by  night  from 
collision  will  still  (as  in  1856)  abound  on  the  parts  of  the  coast  which 
are  best  lighted,  such  as  Dungenees,  Beachy  Head,  the  Start  Point,  &c. ; 
for  it  is  reasonable  to  suppose,  that  the  more  vessels  congregate  at 
those  headlands,  the  more  must  the  confusion  of  lights  increase,  as 
thev  are  at  present  ordered  to  be  used  by  sailing-  awi  steam- vessels, 
each  steamer  having  three  and  each  sailing-vessel  two  lights.  To  dis- 
tinguish a  steamer  from  a  sailing-vessel,  the  law  wisely  requires  the 
steamer  to  carry  a  white  light  <m  the  mast,  besides  the  green  and  red 
lights,  one  on  each  side;  while  the  sailing-vessel  carries  only  the 
colourod  lights,  except  when  at  anchor.  Now,  imagine  a  vessel 
suddenly  enterin§^  a  channel  much  frequented  by  steamers;  every 
steam-vessel  in  sight  will  cause  anxiety  to  every  sailing  or  steam 
master,  because  the  white  light  is  seen  all  round,  and  the  intensity 
of  the  various-coloured  lights  is  so  uncertain,  especially  in  hazy  weather, 
that  a  ship  near  at  hand  may  exhibit  coloured  lights  which  are  scarcely 
visible,  while  one  more  dilsrtant  may  show  strong  ones.  Now,  con- 
fusion and  anxiety  would,  it  is  evident,  be  caused  to  a  mariner  mainly 
by  the  number  of  white  lights  indicating  steam^n,  each  of  which  lights 
would  require  scrutiny  to  ascertain  its  connection  or  otherwise  with 
coloured  lights  of  a  vessel  under  way;  but  what  is  now  proposed 
would  completely  remedy  this. 

The  following  improvements,  exceedingly  simple  in  themselves,  and 
very  easy  to  be  adoptedi  are  submitted  as  a  perfect  and  unobjectionable 
night  system : — 

1.  Let  a  white  light  alwayt  he  considered  a  danger  light, 

2.  Let  steamers  ewd  sailing-vessels  carry  the  screened  coloured  lights 
08  at  present ;  namely,  green  on  the  starboard  side,  red  on  the  port 
side.  But  let  these  lights  be  placed  abreast  the  foremast ;  at  present 
they  are  often  fixed  upon  the  quarter,  and  consequently  become  shut 
in  too  soon. 

3.  Let  all  vessels,  sailing  or  otherwise^  when  within  soundings,  carry 
also  by  night  a  white  light. 

4.  Let  steamers  carry  their  white  light  at  the  mast,  or  high  on  the 
fore-stay;  and  sailing-vessels  carry  it  at  the  bowsprit  end,  or  somewhere 
low  as  convenient  amidships. 

5.  Let  all  vessels  at  anchor  carry  a  white  light,  showing  all  round, 
but  not  placed  so  high  as  to  be  mistaken  for  a  stesimer*s :  the  absence 
of  the  coloured  lights  will  always,  as  at  present,  show  that  it  is  only  a 
vessel  at  anchor. 

6.  Let  all  while  lights  of  vessels  under  wag  he  so  fixed  and  screened  as 
only  to  be  teen  within  a  epace  of  two  points  on  either  bow  ;  and  in  case  of 
a  fast  vessel  overtaking  a  slower  one,  and  in  her  wake,  let  all  white 
lights  of  vessels  under  way  be  screened  so  as  to  be  visible  from  abaft 
within  one  poiat  of  the  line  of  keel  astern.     (This  can  easily  be  done.) 

These  precautions  being  adopted,  no  confusion  can  embarrass  a 
master  mariner,  because  on  entering  a  port,  if  a  hundred  vessels  be 
there  under  sail  or  steam,  he,  so  far  as  regards  danger  of  being  run 
into,  need  only  notice  the  white  or  danger  Ughts ;  these  being  "  shut 
in,"  and  there  being  a  good  average  and  trusty  look  out  forward, 
confidence  will  not  forsake  a  shipmaster  or  pilot,  and  ihe  safety  of  his 
vessel  will  be  in  his  own  control ;  drf  present  it  is  not,  although  the 

E resent  system  of  shutting  in  a  coloured  light  is  good  so  few  at  it  goes. 
Q  using,  however,  the  danger  light,  some  assistance  can  be  given 
similar  in  effect  to  that  produced  by  day,  having  for  its  object  the 
power  of  immediately  indicating  and  ascertaining  tohcU  eadt  master  is 
about  to  do, 

7.  Let  it  therefore  be  a  law  that  each  commander  or  pilot  has, 
between  sunset  and  sunrise,  always  a  hand-lantern  ready  lighted  and 
standing  on  the  paddle-box  or  near  him,  as  most  convenient ;  and  being 
of  one  wick,  having  three  faces  (such  are  used  on  railways);  the 
centre  light  being  white,  the  left-hand  one  red,  and  the  one  on  the 
right  hand  green.  On  seeing  a  danger-light  near,  if  he  intends  to  keep 
straight  on,  let  him  flash  or  swing  his  lantern  with  his  white  light 
towards  his  opponent's;  if  he  is  about  to  starboard  his  helm,  let 
him  exhibit  his  green  light;  if  to  port  his  helm,  let  him  show  his 
red  light. 

A  few  additional  precautions  or  modifications  may  to  some  s^pear 
necessary ;  but  tiie  prmciple  of  a  danger  lig^t  is  in  our  sea  services 
necessarv  to  the  public  safety ;  and  while  our  object  in  giving  to  Uie 
public  the  actual  state  of  the  question  is  rather  to  suggest  than  to 
dictate,  it  is  fully  believbd  that,  by  attention  to  some  such  system  as 
the  above,  collisions  at  sea  may  be  rendered  nearly  impossible  both 
by  day  and  night,  except  from  culpable  negligence. 

Another  very  important  suggestion  as  to  collisions  at  sea  was 
published  in  the  '  Nautical  Magazine'  in  1857.  Mr.  Geoi^  Herbert,  ajs 
aJready  noticed  under  the  word  Buors  in  this  work,  proposed  to  so 


arrange  or  dispoBe  of  the  traffic  in  the  English  and  St.  George's 
Channels  as  to  give  to  maritime  commerce  what  in  its  nature  approxi- 
mates closely  to  a  tram-road  system.  The  smile  of  increduUty  and 
doubt  is  too  readily  nised  in  nautical  men,  nor  can  we  be  astonished 
if  the  minds  of  those  who  were  trained  in  the  old  sea  school  are  as 
yet  unprepared  for  the  great  changes  which  every  day's  experience 
render  more  than  probable.  But  we  must  be  guarded,  and  not  micourage 
rooted  prejudices  on  subjects  which  require  all  our  wisdom  and  vigi- 
lance. It  Ib  scarcely  a  reproach  to  the  present  age,  that  the  scheme  of 
penny  .postage,  ihe  screw  steamer,  the  electric  telegraph,  &o.,  met 
with  d^ustrust.  In  this  instance  it  is  enough  for  us  (and  with  that 
impartiality  which  ought  to  influence  statements  of  the  present  con- 
dition of  arts  and  science)  to  record  the  beginnings  of  a  change  which 
may  take  years  to  perfect ;  to  make  known  suggestions,  which,  if  it  be 
found  possible  to  be  carried  out,  may  greatly  facilitate  the  transit  of 
passengers  and  merchandise  through  the  most  perilous  parts  of  a  sea 
voyage,  and  prevent  coUisioiiB,  fifty-eight  of  which  occurred  in  the 
English  Channel  alone  in  the  year  1856,  eight  being  attended  with 
total  loss. 

Mr.  Herbert's  proposition  seems  to  be  founded  on  a  remarkably  simfd^e 
assumption ;  namely,  that  we  almost  never  hear  of  a  vessel  running 
foul  of  the  Eddystone  Lighthouse.  He  proposes,  therefore,  to  moor 
light- vessels  of  a  peculiar  form  (a  general  dtetch  of  which  has  been 
given  under  the  word  Buots)  in  the  English  Channel,  precisely  in  the 
generally  received  line  of  fairway,  and  to  cause  all  ships  and  vessels 
bound  down  Channel  to  keep  to  the  northward  of  this  Une,  and  all 
bound  up  Channd  to  navigate  on  the  south  side  of  this  limit.  To 
place  light-vessels  along  this  fairway  line  from  Dungeness  to  just 
beyond  the  Scilly  Islands,  each  light-vessel  to  be  moored  on  the 
meridian  of  a  degree  of  longitude.  By  this  means  the  light-ships  would 
in  the  latitude  of  the  Channel  be  only  about  38  miles  apart,  and  each 
would  be  mailed  with  a  conspicuous  number  indicating  its  longitude. 
Vessels  in  the  fairway  track  could  never  in  foir  weather  be  ^ar  out  of 
sight  of  some  one  of  those  lights  after  sunset. 

That  some  such  plan  as  the  above  would  be  a  boon  to  shipiMng  can 
scarcely  admit  of  a  reasonable  doubt ;  but  when  we  remark,  further, 
that  Mx.  Herbert's  plan  is  extended  to  highly  interesting  details,— such 
as  having  a  store  of  provisions  and  water  at  the  westernmost  light-ship, 
for  the  relief  of  those  so  frequently  detained  by  adverse  winds  for 
several  weeks,  and  to  relieve  whom,  at  present,  the  Admiralty  are 
obliged  occasionally  to  send  ships  of  war ;  to  have  effective  fog-signals 
at  each  light- vessel ;  to  have  a  submariae  telegraph  to  the  westernmost 
light,  in  order  that  arrivals  may  be  announced, — ^these,  and  various 
other  ingenious  and  valuable  suggestions,  seem  to  be  worthy  of  an 
impartial  investigation  by  the  Board  of  Trade.  In  the  cause  of 
humanity,  as  having  reference  only  to  the  question  of  coHision  in 
the  English  and  St.  Qeoiige's  Channels,  surely  the  endeavour  to  prevent 
accidents  to  life  and  property  on  so  great  a  scale  should  not  be  impeded 
by  merely  speculative  and  perhaps  visionary  obstacles,  and  possibly  by 
the  unfounded  disparagements  which  novdties,  as  such,  too  often 
evoke. 

The  responsibility  of  introducing  some  such  scheme  as  the  above 
would  weigh  lightly  when  placed  in  the  balance  with  the  responsibilities 
which  far  more  heavily  attach  to  supineness  and  indifference. 

COLOCYNTH,  or  as  it  is  called  on  the  Continent,  ooloquintida,  or 
bitter-apple,  an  annual  plant  [Cucumis,  in  Nat.  Hist.  Drv'.]  Re- 
ferred m  '  the  London  Pharmacopoeia,'  to  the  genus  CitruUns  (Schrad.), 
the  fruit  of  which  is  aboiit  the  size  of,  but  rather  lighter  colour  than, 
an  orange ;  the  rind  smooth ;  when  the  rind  has  been  removed,  a  white 
spongy  pulp  or  pith  is  found  within,  which  constitutes  the  officinal 
part>  or  the  colocynth,  the  seeds  being  rejected.  The  rind  is  generally 
removed  before  reaching  Europe,  except  the  lai^ger  variety  from 
Mogadore,  used  for  exhibiting  in  show-bottles  in  druggists'  windows. 
One  hundred  parts  of  decorticated  apples  consist  of  twenty-eight  parts 
of  pure  pith,  and  seventy-two  parts  of  seeds. 

The  active  principle  is  a  peculiar  bitter  principle  (Colocynth:n\ 
which  is  of  a  resiQoid  nature,  more  soluble  in  alcohol  than  water ;  its 
solubility  in  water  is  much  increased  by  union  with  extractive,  com- 
bined with  which  it  exists  in  the  pulp,  so  that  nearly  all  the  virtues 
are  yielded  to  a  watery  extract,  which  is  generally  employed  for  its 
administration.  The  compound  extract,  in  the  formation  of  which 
proof  spirit  is  used,  and  to  which  are  added  other  purgative  substances 
and  aromatics,  is,  however,  preferable,  and  it  is  thereby  rendered 
milder  yet  more  certain  in  its  action. 

It  is  a  purgative  in  very  constant  use,  either  alone,  or  more  com- 
monly united  with  mercurial  purgatives:  it  is  employed  for  the 
removal  of  constipation  and  visceral  obstructions ;  at  the  commence- 
ment of  fevers  and  other  inflammatory  complaints  it  is  of  decided 
utility.  As  an  overdose  has  all  the  poisonous  effect  of  a  vegetable 
acrid,  it  must  be  used  with  caution. 

COLOMBIC  ACID  (C^Ho^O,,  ?).  An  acid,  Uttle  known,  contamed 
in  Colombo  root  {Cocadns palmattis). 

COLOMBIN  (C^aHj^O,,  ?).  The  active  prmciple  of  the  Colombo 
root.  It  is  neutral,  crystalline,  and  only  sli^tly  soluble  in  cold  water, 
alcohol,  or  ether. 

COLONEL,  the  commander  of  a  regiment  or  battalion  of  troops ; 
he  is  the  highest  in  rank  of  those  caUed  field  offiq^rs,  and  is  imme- 
diately subordinate  to  a  general  of  division.  O  O  C 


COLONKADE. 


COLONY. 


The  derivaiion  of  the  word  is  uncertam.  It  is  supposed  to  have 
been  given  originally  to  the  leader  of  a  body  of  men  appointed  to 
found  a  colony ;  or  to  have  oome  from  the  word  tonmariw,  indicating 
the  ceremony  of  investing  an  officer  with  the  command  of  a  corps ;  or, 
finally,  from  the  word  coLwaMM,  denoting  the  strength  or  support  of  an 
army. 

The  title  ol  colonel-general  was,  for  the  first  time,  conf^red  by 
Francis  I.,  about  the  year  1545,  on  officers  commanding  considerable 
divisions  of  French  troops,  though,  according  to  Brantome,  it  had  been 
given  to  the  chief  of  an  Albanian  corps  in  uie  service  of  France  at  an 
earlier  period.  When  the  troops  of  that  country  were  formed  into 
regiments  (the  infantry  about  1565,  and  the  cavalry  seventy  years 
afterwards),  the  chiefs  of  those  corps  were  designated  Megtres  de  Camp; 
and  it  was  not  till  1661,  when  Louis  XIV.  suppressed  the  office  of 
colonel-general  of  in£mtiy,  that  the  commanders  of  regiments  had  the 
title  of  colonel 

In  England,  the  ccmstitution  of  the  army  was  formed  chiefly  on  the 
model  of  the  French  military  force;  and  the  terms  regiment  and 
colonel-general  were  introduce^  into  this  country  during  the  reign  of 
Elisabeth.  It  must,  moreovw,  be  observed,  that  in  the  regulations 
made  by  the  citizens  of  London  for  forming  the  militia  in  1585,  it  is 
proposed  to  appoint  coUmeh  having  authority  over  ten  captains ;  and 
that  both  colonels  and  lieutenant-colonels  are  distinctly  mentioned  in 
the  account  of  the  army  which  was  raised  in  order  to  oppose  the 
threatened  invasion  of  the  country  in  1588.  Before  the  time  of 
Elizabeth,  it  appears  that  the  commanders  of  bodies  of  troops 
equivalent  to  regiments  had  only  the  general  title  of  captain. 

The  duties  of  colonels  formerly  are  described  in  Ward's  '  Animad- 
versions of  Warre,'  which  was  published  in  1639.  The  colonelcy  of  a 
regiment  is  now  an  honorary  title  carrying  a  certain  emolument  with 
it.  See '  Hart's  Army  List.'  The  colonels  of  regiments  have  little  or 
nothing  to  do  with  the  actual  command  of  the  regiment,  but  are 
generally  general  officers,  who  receive  the  colonelcy  of  a  regiment 
either  by  seniority  or  for  distinguished  service.  The  emolument  above 
referred  to  was  derived  formerly  from  the  colonels  providing  the 
clothing  of  a  regiment,  and  being  allowed  the  difference  between 
the  price  at  which  the  contractor  furnished  the  clothing  and  the 
sum  allowed  by  government.  This  has  now  been  changed  to  a 
fixed  emolument,  and  the  clothes  are  provided  by  government. 
Colonels  take  precedence  of  one  another  according  to  the  dates  of 
their  commissions,  and  not  according  to  the  seniority  of  their 
regiments. 

The  lieutenant-colonel  is  in  rank  immediately  under  the  full  coloneL 
He  has  the  whole  command  of  the  regiment,  and  is  responsible  for  the 
drill  and  discipline. 

The  annual  pay  of  a  colonel  is,  in  the  Life  Guards,  1800Z. ;  in  the 
Grenadier  Guards,  12002. ;  in  the  Coldstream  and  Scots  Fusilier  Guards, 
10002. ;  in  the  Ist  Dragoon  Guards,  10002. ;  in  the  cavalry  regiments 
generally,  9002. ;  and  in  the  regular  infantry,  5002.  The  daily  pay  of  a 
lieutenant-colonel  is,  in  the  Life  Guards,  12.  9t.  2d.;  in  the  Foot 
Guards,  12.  6«.  9d.  ;  and  in  the  infantry,  17 1.  The  price  of  a  lieutenant- 
colonel's  commission  is,  in  the  Foot  Guards,  90002. ;  in  the  Life  and 
Horse  Guards,  72502. ;  in  the  Dragoons,  61752. ;  and  in  the  infantry  of 
the  line,  45002.  For  fiuther  particulars  of  rates  of  pay,  &c.,  see 
'  Hart's  Army  List,'  pay  tables. 

COLONNADE,  a  general  term  for  any  range  of  columns  supporting 
an  architrave.  The  term  peristyle  is  often  applied  in  the  same  sense, 
yet  somewhat  inaccurately,  since  it  denotes  a  range  of  columns  con- 
tinued quite  round  a  building  or  court,  as  in  a  peripteral  temple,  the 
Town  Hall  at  Birmingham,  or  the  Bourse  at  Paris.  The'  covered  way 
at  the  Quadrant,  Regent  Street,  was  a  good  example  of  a  colonnade ;  the 
most  familiar  existing  examples  are  the  colonnade  at  the  Italian  Opera 
House  in  the  Haymarket,  and  the  columned  front  of  the  British 
Huseum. 

CO'LONY  (in  Latin  coiUmta,  a  word  derived  from  the  verb  colo, 
ccicre,  to  till  or  cultivate  the  ground)  originally  signified  a  number  of 
people  transferred  from  one  coimtiy  or  place  to  another,  where  lands 
were  allotted  to  them.  The  people  themselves  were  called  Coloni,  a 
word  corresponding  to  our  term  colonists.  The  meaning  of  the  word 
was  extended  to  signify  the  country  or  place  where  colonists  settled, 
and  is  now  often  applied  to  any  settlement  or  land  possessed  by  a 
sovereign  state  upon  foreign  soil.  Thus  Ceylon  and  the  Mauritius  are 
called  British  colonies,  though  they  are  not  colonised  by  Englishmen, 
the  former  being  inhabited  by  natives,  and  the  second  by  French  or 
descendants  of  French  colonists.  The  proper  notion  of  the  word 
"  colony  **  (as  determined  by  the  general  use  of  the  term)  seems  to 
be  a  tract  of  land,  either  wholly  or  partly  colonised,  that  is  to  say, 
possessed  and  cultivated  by  natives,  or  the  descendants  of  natives,  of 
another  country,  and  standmg  in  some  sort  of  political  connection  with 
and  subordination  to  that  country,  which  is  then  called  the  mother 
country. 

The  formation  of  colonies  is  among  the  oldest  occurrences  recorded 
in  history  or  handed  down  by  tradition.  Maritime  states,  such  as 
those  of  Phoenicia  and  of  Greece,  possessing  only  a  scanty  territory, 
would  naturally  have  recourse  to  emigration  as  their  population 
increased.  In  both  these  coimtries  the  sea  afforded  a  facility  for  trans- 
ferring a  part  of  their  superabundant  citizens,  with  their  families  and 
moveables,  and  their  arms^  to  some  foreign  coast,  either  uninhabited  or 


thinly  peopled  by  lesft^ivilised  natives,  who,  by  good  will  or  by  loroe, 
gave  up  to  them  a  portion  of  their  land.  The  emigration  might  bo 
voluntaiy  or  forced ;  it  was  no  doubt  in  many  cases  the  result  of  civil 
oontentions  or  foreign  conquest,  by  which  the  losing  party  were  either 
driven  away,  or  preTerred  seeking  a  new  country  to  remaining  at  home. 
The  report  of  some  remote  fertile  coast  aboimding  in  valuable  produc- 
tions would  decide  others.  Lastly,  the  state  itself  having  discovered, 
by  means  of  its  merchants  and  mariners,  some  coimtiy  to  which  they 
could  trade  with  advantage,  might  determine  upon  sending  out  a  party 
of  settlers,  and  might  establish  a  factory  there  for  the  purpose  of  sale 
or  exchange.  In  fact,  commercial  enterprise  seems  to  have  led  both  to 
maritime  discovery  and  to  colonisation  as  much  as  any  one  single 
cause.  Such  seem  to  have  been  the  causes  of  the  numerous  Phoenician 
colonies  which,  at  a  very  early  date,  were  planted  along  the  ooasts  of 
the  Mediterranean.  Tyre  itself  was  a  colony  of  Sidon,  according  to  the 
Old  Testament,  which  calls  it  the  '*  daughter  of  Sidon."  Leptis  Magna, 
near  the  great  Syrtis,  was  also  a  colony  of  Sidon,  according  to  Sallust 
('Jugurth."  c.  78).  Hippo,  Hadrumetum,  Utica,  and  Tunis,  were 
Phoenician  colonies,  and  sJl  of  greater  antiquity  than  Carthage.  The 
Phoanidan  colonies  extended  along  the  north  coast  of  Africa  as  far  as 
the  Pillars  of  Hercules  (the  Straits),  and  along  the  opposite  coast  of 
Spain,  as  well  as  on  the  Balearic  islands,  and  Sardinia  and  Sicily. 
ThoBB  on  the  Spanish  coast  seem  to  have  been  at  first  small  settlements 
or  factories  for  the  purpose  of  trade  between  the  metropolis  or  mother 
country  and  the  natives.  Several  of  them,  however,  such  as  Gades,  by 
degrees  took  the  trade  into  their  own  hands,  and  became  independent 
of  the  mother  country.  The  foundation  of  Carthage  was  an  instance 
of  another  kind.  It  resulted,  according  to  tradition,  from  an  emigra- 
tion occasioned  by  the  tyranny  of  a  king  of  Tyre.  There  is  another 
confused  tradition  of  a  Phoenician  or  Canaanite  emigration  to  Mauri- 
tania, occasioned  by  the  conquest  of  Palestine  by  Joshua,  and  men- 
tioned by  Procopius  and  Suidas,  as  well  as  by  some  Jewish  commen- 
tators. [Berbers,  Geog.  Drv.]  The  Phoonicians  very  early  settled  in 
the  fertile  island  of  Cyprus,  which  lay  opposite  their  own  coast.  Of 
their  settlements  in  the  islands  of  the  ^gean  Sea  we  have  only  traditions 
referring  to  times  previous  to  the  war  of  Troy,  and  mentioned  by 
Herodotus,  and  after  him  by  Thucydides,  who  says  that  the  Phoenicians 
and  the  Carians  inhabited  most  of  the  islands,  and  carried  on  piracy, 
until  Minos,  king  of  Crete,  drove  them  away,  and  planted  new  colonies. 
Herodotus  says  they  had  once  a  settlement  in  the  island  of  Thasus, 
where  they  worked  the  gold  mines.  They  also  had  a  settlement  on  the 
island  of  Cythera  (Cerigo),  which  lay  conveniently  for  their  trade  with 
the  Peloponnesus.  Thucydides  (vi.  2,  &c.)  also  mentions  that  the 
Phoenicians  formed  establishments  on  the  promontories  and  small 
islands  on  the  coast  of  Sicily,  from  which  they  traded  with  the  native 
Siouli ;  but  that  when  the  Greeks  came  to  settle  in  great  munbers  in 
that  island,  the  Phoenicians  abandoned  several  of  their  posts,  and  con- 
centrated themselves  at  Motya,  Soloeis,  and  Panormus,  now  Palermo 
(which  last  probably  had  then  another  name),  near  the  district  occupied 
by  the  Elymi  or  Phrygian  colonists  (who  had  emigrated  from  Asia 
after  the  f&ll  of  Troy,  and  had  built  Entella  and  Egesta),  trusting  to  the 
friendship  of  the  latter,  and  also  to  their  proximity  by  sea  to  their 
countrymen  of  Carthage.  These  three  Phoenician  settlements,  how- 
ever, mei*ged  afterwards  into  Carthaginian  dependencies.  The  Phoeni- 
cians appear  also  to  have  occupied  Melita  or  Malta,  and  the  Lipari 
islands,  one  of  which  retained  the  name  of  Phoenicusa.  Of  the 
Phoenician  settlements  in  the  south  part  of  Sardinia  we  have  the  report 
of  Diodorus  (v.)  and  a  fragment  of  Cicero  pro  Scauro,  published  by 
Mai.  The  Phoenicians  and  Libyans  are  said  to  have  been  the  earliest 
settlers  in  Sardinia,  and  to  have  founded  CaraUs  (Cagliari)  and  SulcL 
A  Phoenician  inscription  was  found  in  a  vineyard  at  Cape  Pula,  belong- 
ing to  the  monks  of  the  order  of  Mercy,  and  was  explainc^d  by 
De  Rossi, '  Effemeridi  Letterarie  di  Roma,'  1774.  But  the  undoubted 
field  of  Phoenician  colonisation  was  the  north  coast  of  Africa.  There 
the  Phoenician  settlements  seem  to  have  been  independent,  both  of  the 
mother  country  and  of  each  other.  We  have  the  instance  of  Utica 
and  Tunes,  which  continued  separate  conmiunities  even  after  Carthage 
had  attained  its  great  power ;  Carthage  only  exercising  the  hegemony 
or  supremacy.  This  seems  to  have  been  the  case  among  the  original 
Phoenician  towns ;  Sidon,  Tyre,  Aradus,  &c.,  each  a  distinct  common- 
wealth, forming  a  sort  of  federation,  at  the  head  of  which  was  the 
principal  city,  at  first  Sidon,  and  afterwards  Tyre.  A  feeling  of  mutual 
regard  seems  to  have  prevailed  to  the  last  between  the  various  Phoeni- 
cian towns  and  colonies,  including  Carthage,  as  members  of  one  com- 
mon family. 

The  colonies  established  afterwards  by  the  Carthaginians  in  the 
interior  as  well  as  on  the  coast  of  Africa,  Sicily,  and  Spain,  were  upon 
a  different  plan  from  those  of  the  Phoenicians  :  they  were  made  through 
conquest  and  for  the  purpose  of  keeping  the  country  in  subjection, 
like  those  of  the  Romans  [Carthage,  Geoo.  Div.],  with  the  re- 
markable exception  of  the  emigration  colonies  taken  by  Hanno  to  the 
west  coast  of  Africa. 

The  earlier  Greek  colonies  appear  to  have  owed  their  origin  to  the 
same  causes,  and  to  have  been  founded  upon  the  same  plan  as  those  of 
the  Phoenicians.  Thucydides  (i.)  says,  that  "after  the  Trojan  war, 
and  the  subsequent  conquest  of  Peloponnesus  by  the  Dorians,  Greece 
being  restored  to  tranquillity,  began  to  send  out  colonies.  The  . 
Athenians,  whose  country  was  overflowing  with  people  from  other 
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parts  of  Greece^  who  had  flocked  thither  for  eecurity,  began  to  send 
out  colonies  into  Ionia  and  to  many  of  the  islands ;  the  Peloponnesians 
lent  theirs  to  Italy,  Sicily,  and  some  parts  of  Oreece.  But  aU  these 
colonies  were  sent  after  the  Trojan  war."  The  Dorians  from  MegariB, 
ArgoB,  Corinth,  and  other  places,  colonised  some  of  the  larger  islands, 
part  of  Creta,  Rhodes,  Corcyra,  as  well  as  iEghia,  Cos,  &c.  They 
founded  the  Hexapolis  on  the  south-west  coast  of  Caria,  in  Asia  Minor, 
which  district  took  from  them  the  name  of  Doris.  A  colony  of  Lace- 
daimonians  founded  Cyrene.  The  Megarians  founded  Chalcedon, 
Byzantium,  Selymbria,  Heraclea,  and  other  places  on  the  coasts  of  the 
Eu2dne.  Sicily  also  was  chiefly  colonised  by  Dorians.  Syracuse  was 
a  Corinthian  colony,  which  afterwards  foimded  Acrse,  Camarina,  &c. , 
Gela  was  a  colony  of  Rhodians  and  Cretans,  and  Agrigentum  was  a 
colony  from  Gela.  The  Megarians  founded  Selinus.  The  Chalddians 
built  Nazus,  which  was  the  first  Greek  settlement  in  Sicily,  and  after- 
wards took  Leontini  and  Catana  from  the  Siculi.  For  a  more  detailed 
account  of  the  numerous  Dorian  colo^es,  see  K.  O.  Muller's  '  History 
of  the  Doric  Race/ 

The  lonians  from  Attica,  another  great  branch  of  the  Hellenic  stock, 
after  the  death  of  Codrus,  the  last  king  of  Athens,  emigrated  to 
the  west  coast  of  Asia  Minor,  which  took  its  name  from  them  and 
established  there  twelve  cities  or  communities,  which  quickly  rose  to 
a  high  degree  of  prosperity,  and  formed  a  kind  of  federal  union.  About 
eighty  years  before,  the  jEolians  and  Achseans,  two  nearly  allied  races, 
being  driven  away  from  Peloponnesus  by  the  Dorians,  had  emigrated 
to  the  coast  of  Asia  Minor,  where  they  formed  colonies  from  Cyzicus 
on  the  Propontis  as  far  southwards  as  the  Hermus.  Phocsea  was  the 
most  northern  of  the  Ionian  towns  on  the  borders  of  ^ohs.  The 
^olians  also  colonised  the  islands  of  Lesbos,  Tenedos,  and  others  in 
that  part  of  the  uEgean.  These  emigrations  were  posterior  to  the 
time  of  Homer,  who  mentions  other  people  as  occupying  that  coast. 
The  Athenians  at  a  later  date  colonised  Euboea,  where  they  founded 
Chalcis  and  Eretria,  and  they  also  sent  colonies  to  Naxos,  to  the  islands 
of  Ceos,  Siphnos,  Seriphos,  and  other  islands  of  the  ^gean.  Many  of 
these  colonies  having  thriven  and  increased,  became  colonisers  in  their 
turn.  The  enterprising  mariners  of  Phocsea  formed  various  colonies, 
the  most  celebrated  of  which  is  Massilia  on  the  south  coast  of  Gaul. 
The  Chalcidians  of  Euboea  founded  Cumse,  on  the  west  coast  of  Italy, 
in  the  country  of  the  Opici.  Pirates  from  Cumee  founded  Zancle,  but 
a  fresh  colony  of  Samians  and  other  lonians  escaping  from  the  Persian 
invasion,  in  the  time  of  the  first  Darius,  took  ^mde,  and  were  after- 
wards in  their  turn  dispossessed  by  Anaxilas,  tyrant  of  Rhegium,  who 
called  the  town  Messene  (now  Messina),  from  the  name  of  las  original 
country  in  the  Peloponnesus.  The  iEolians  founded  Dicasarchia, 
afterwards  Puteoli,  and  they  with  the  Cumseans  are  believed  to  have 
founded  Parthenope  (l^aples).  Ionian  colonists  settled  on  the  coast  of 
Sardinia. 

The  Greek  colonies  on  the  east  coast  of  Italy,  setting  aside  the  con 
fused  traditions  of  Arcadian  immigrations,  Pelasgian,  &a,  supposed  to 
have  taken  place  before  the  Trojan  war,  consisted  chiefly  of  Dorians 
and  Achasans  from  the  Peloponnesus.  Croton,  Sybaris,  and  Pandosia 
were  colonies  of  the  latter.  Tarentum  was  a  colony  of  Lacedsemonians, 
and  Locri  Epizephyrii  of  the  Locrians.  Greek  colonies  were  settled 
both  on  the  north  and  east  sides  of  the  Pontus  (Black  Sea),  and  also 
on  the  north  coast  in  the  modem  Crimea.  [Bosporus,  in  Geoo. 
Div.] 

As  to  the  relations  subsisting  between  the  colonists  and  the  natives 
or  prior  inhabitants  of  the  countries  which  they  occupied,  it  was 
undoubtedly  in  most  cases  strictly  in  accordance  with  the  right  of  the 
strongest.  Either  the  natives  withdrew  into  the  interior  and  left  the 
ground  to  the  new  occupants,  as  the  Siculi  did  in  several  instances,  or 
they  resisted,  in  which  case,  when  overpowered,  the  men  were  ex- 
terminated or  reduced  to  slavery,  and  the  conquerors  kept  the  women 
for  themselves.  In  some  instances  the  older  inhabitants  were  reduced 
to  the  condition  of  serfs  or  bondmen  to  the  new  settlers.  The  records 
of  authentic  history  do  not  present  us  with  an  instance  of  any  colony 
being  settled  in  a  country  where  there  were  not  previous  inhabitants. 
The  consequence  of  the  immigration  of  a  new  race,  who  seek  to  possess 
themselves  of  the  land,  must  be  the  extermination  or  gradual  decay  of 
the  prior  race,  unless  the  old  inhabitants  are  made  slaves.  So  far  as 
we  trace  the  history  of  Greek  colonies  in  the  scattered  fragments  of 
antiquity,  such  were  the  consequences  of  their  colonial  settlements. 
On  the  coast  of  Italy  it  would  appear  that  the  Greeks  pursued  a  more 
humane  or  more  politic  course.  They  are  said  to  have  allied  them- 
selves to  and  intermarried  with  th^  natives,  and  by  their  superior 
civilisation  to  have  acquired  great  influence.  It  may  here  be  remarked 
that  the  Greeks,  so  far  from  being  averse  to  foreign  intermixtures,  as 
some  have  said,  mingled  their  blood  freely  with  that  of  all  the  nations 
with  whom  they  came  into  contact,  and  thus  the  civilisation  of  the 
HeUenic  stock  was  gradually  introduced  among  nations  less  advanced 
in  the  useful  arts. 

What  were  the  relations  between  these  Greek  colonies  and  the 
mother  country,  and  between  those  colonies  that  were  of  a  kindred 
race? 

This  may  be  gathered  pretty  clearly  from  Thucydides.  Epidamnus 
was  a  colony  of  Corcyra ;  but  the  leader  of  the  colony  (oUicTiis),  the 
founder  of  the  cohmy,  or  the  person  imder  whose  conduct  it  was 
settled,  was  a  Corinthiifui,  who  was  called  or  invited,  says  Thucydidep,  I 


from  the  mother  city  (called  by  the  Greeks  the  metropolis,  finrp^oKitp 
or  parent  state),  according  to  an  ancient  usage.  Thus  it  appears  that 
if  a  colony  wished  to  send  out  a  new  colony,  this  was  properly  done 
with  the  sanction  of  the  metropolis.  Some  Corinthians  and  other 
Dorians  joined  in  the  settlement  of  Epidanmus,  which  became  a  thriving 
community,  and  governed  itself  independently  of  both  mother  countries. 
In  the  course  of  time,  however,  oivU  dissensions  and  attacks  from  the 
neighbouring  barbarians  induced  the  Epidamnians  to  apply  to  Corcyra, 
as  meir  metropolis,  for  assistance,  but  their  prayers  were  not  attended 
to.  Being  hand  pressed  by  the  enemy,  they  turned  themselves  to  the 
Corinthians,  and  gave  up  their  town  to  them,  as  being  the  real  founders 
of  the  colony,  in  order  to  save  themselves  from  destruction.  The 
Corinthians  accepted  the  surrender,  and  sent  a  fresh  colony  to  Epi- 
damnus, giving  notice  that  all  the  new  settlers  should  be  on  an  equal 
footing  with  the  old  settlers  :  those  who  did  not  choose  to  leave  home 
were  allowed  to  have  an  equal  interest  in  the  colony  with  those  who 
went  out,  by  paying  down  a  sum  of  money,  which  appears  to  have 
been  the  price  of  allotments  of  land.  Those  who  went  out  gave  their 
services ;  those  who  stayed  at  home  gave  their  money.  "  Those  who 
went  out,"*  says  ThucycUdes,  "  were  many,  and  those  who  paid  down 
their  monev  were  also  many.''  For  the  moneyed  people  it  was  in  fact 
an  afifair  of  pure  speculation.  The  Corcyrseans,  themselves  originally 
a  colony  from  Corinth,  having  become  very  powerful  by  sea,  slighted 
their  metropolis,  and  "  did  not  pay  to  the  Corinthians  the  customary 
honours  and  deference  in  the  public  solemnities  and  sacrifices,  as  the 
other  colonies  were  wont  to  pay  to  the  mother  country."  They 
accordingly  took  offence  at  the  Corinthians  accepting  the  surrender 
of  Epidamnus,  and  the  result  was  a  war  between  Corcyra  and  Corinth, 
(i.  24.) 

Again,  the  Corcyrsean  deputies,  who  were  sent  to  court  the  alliance 
of  the  Athenians  against  Corinth,  stated,  in  answer  to  the  objection 
that  they  were  a  colony  of  Corinth,  that  ''  a  colony  ought  to  respect 
the  mother  country  as  long  as  the  latter  deals  justly  and  kindly  by  it ; 
but  if  the  colony  be  injured  and  wrongly  used  by  the  mother  country, 
then  the  tie  is  broken,  and  they  become  alienated  from  each  other, 
because,  said  the  Corcyrseans,  colonists  are  not  sent  out  as  subjects, 
but  as  free  men  having  equal  rights  with  those  who  remain  at  home." 
(i.  84.)  This  shows  the  lund  of  relation  as  understood  by  the  Greeks 
between  the  metropolis  and  its  colonies.  The  colonies  were  in  fact 
sovereign  states,  attached  to  the  mother  country  by  ties  of  sympathy 
and  conmion  descent,  so  long  as  those  feelings  were  fostered  by  mutual 
good-will,  but  no  further.  The  Athenians,  it  is  true,  in  the  height  of 
their  power,  exacted  money  from  their  own  colonies  as  well  as  from 
the  colonies  of  other  people,  and  punished  severely  those  who  swerved 
from  their  alliance,  such  as  Naxos ;  but  this  was  not  in  consequence 
of  any  original  right  of  dominion  as  supposed  to  belong  to  the  mother 
coimtry  over  the  colony.  Many  of  the  colonies,  especially  the  earlier 
ones,  which  were  the  consequence  of  civil  war  or  foreign  invasion,  were 
formed  by  large  parties  of  men  under  some  bold  leader,  without  any 
formal  consent  being  asked  from  the  rest  of  the  commimity :  they 
took  their  families,  their  arms,  and  their  moveables  with  them,  to 
conquer  a  new  country  for  themselves ;  they  left  their  native  soil  for 
ever,  and  carried  with  them  no  obligations  or  ties.  Those  that  went 
off  in  more  peaceful  times,  by  a  common  understanding  of  the  whole 
commonwealth,  went  also  away  for  ever,  and  freely  and  voluntarily, 
though  under  a  leader  appointed  by  the  parent  state,  to  seek  a  country 
where  they  could  find  an  easier  subsistence  than  at  home.  In  either 
case  it  was  a  complete  separation  of  a  member  from  the  body.  When 
the  Athenians,  in  later  times,  took  possession  of  parts  of  Euboea 
(Thucyd.  L  114),  and  of  .^gina  (ii.  27),  of  Melos  (v.  116),  and  shared 
the  lands  among  their  own  citizens  who  went  there,  the  relationship 
thus  formed  was  of  a  different  kind.  In  the  case  of  MginA  the  whole 
population,  which  was  of  Hellenic  stock,  was  turned  out,  and  a  body 
of  Athenians  occupied  their  place,  with  the  express  object  of  being  as 
a  body  or  community  subordinate  to  the  state  of  Attica,  in  order  to 
prevent  the  annoyance  to  which  Attica  had  long  been  subject  by  the 
proximity  of  an  independent  island  so  well  situated  both  for  the  pur- 
pose of  annoying  Attica  and  for  self-defence. 

That  the  colonies  of  a  kindred  race  should  feel  a  common  interest 
in  opposition  to  those  of  a  rival  branch  is  natural,  and  is  proved  ^mong 
other  instances  by  the  case  of  the  deputies  from  Egesta  in  Sicily,  who, 
while  requesting  the  assistance  of  the  Athenians  against  the  S^racusans 
and  Selinuntians,  urged  as  an  additional  plea  that  the  Leontmes,  who 
were  originally  Chalcidians,  and  therefore  akin  to  the  Athenians,  had 
been  expelled  from  their  town  by  the  Syracusans,  and  showing  that 
it  was  the  interest  of  the  Athenians  to  assist  a  kindred  people  against 
the  prevailing  power  of  the  Dorian  colonies  in  Sicily.    (Thucyd.  vi.) 

Before  we  pass  to  tlie  Roman  colonies,  we  must  say  something  of 
the  system  of  colonisation  among  the  other  inhabitants  of  the  Italian 
peninsula  in  the  ante-Roman  times.  The  Etruscans  extended  their 
conquests  north  of  the  Apennines  in  the  great  plain  of  the  Po,  and 
founded  there  twelve  colonies,  the  principal  of  which  was  Felsina 
(Bologna).  They  afterwards,  having  defeated  the  Umbrians,  many 
years  before  the  assumed  foundation  of  Rome,  extended  themselves 
mto  East  and  South  Italy,  penetrated  into  Latium,  and  took  Campania 
from  the  Oscans,  where  they  foimded  likewise  twelve  colonies,  the 
principal  of  which  was  Capua.  The  Etruscans,  being  skilled  in  archi- 
tecture, surrounded  their  towns  with  solid  walls  built  of  maaslTe 
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•tones  without  any  cement ;  they  were  also  well  vened  in  agriculture 
and  hydraulics,  and  Beveral  of  the  earliest  drains  and  canaJs  in  the 
Delta  of  the  Po  are  attributed  to  them.  They  subjected,  but  at  the 
same  time  necessarily  civilised,  the  people  among  whom  they  settled. 
Their  colonies  seem  to  have  formed  independent  communities,  though 
allied  by  a  kind  of  federation.  The  Etruscans  also  founded  colonies 
in  the  Ficenum,  such  as  Hatria  [Atri,  in  Geoo.  Djt.],  and  Cupra 
Montana  and  Cupra  Maritima.  They  took  from  the  Ligures  the 
oountiy  around  the  gulf  now  called  Delia  Spezia,  and  founded  the 
oity  of  Luna.  They  likewise  sent  colonies  to  the  islands  of  Elba  and 
Corsica,  for  the  Etruscans  were  a  commercial  as  well  as  an  agricultural 
people ;  they  navigated  the  sea,  and  in  the  sixth  century  before  Christ 
they  defeated  the  Phocsoans,  and  drove  them  out  of  Corsica.  The 
Etruscans  civiHsed  Italy  by  means  of  their  colonies ;  but,  unlike  Borne, 
they  did  not  keep  them  united  under  a  central  power. 

The  Sabini,  an  agricultural  and  pastoral  people,  living  in  a  moun- 
tainous country,  sent  colonies  in  very  remote  times  to  other  parts  of 
Italy.  It  was  their  custom,  after  the  lapse  of  a  certain  number  of 
years,  to  celebrate  solemn  sacrifices  in  the  spring  season,  and  to  con- 
secrate to  the  gods  a  number  of  yotmg  men,  who  were  to  quit  their 
native  land,  and  proceed  under  the  auspices  of  Heaven  to  seek  a  new 
oountry.  In  this  manner  the  Piceui  and  the  Samnites  are  said  to  have 
been  colonies  of  the  Sabini  The  Samnites  in  their  turn  sent  out 
other  colonies,  and  the  Lucanians  were  one  of  these.  The  Samnites 
80  well  as  the  Sabini  were  entirely  given  to  agricultural  pursuits. 

Rome,  in  the  earliest  ages  of  the  republic,  adopted  the  system  of 
sending  out  colonies  to  the  conquered  countries.  But  the  Roman 
colonies  were  ditferent  from  those  of  most  other  people,  inasmuch  as 
they  remained  strictly  subject  to  the  mother  country,  whoae  authority 
they  were  the  means  of  enforcing  upon  the  conquered  nations.  They 
were,  in  ftusst,  like  so  many  garrisons  or  outposts  of  Rome.  Servius 
(^n.  i.  12)  gives  the  following  definitions  of  a  colony,  taken  from 
much  older  authorities :  "  A  colony  is  a  society  of  men  led  in  one 
body  to  a  fixed  place,  furnished  with  dwellings  given  to  them  under 
certain  conditions  and  regulations."  Again,  "  Colonia  is  so  called  a 
colendo ;  it  consists  of  a  portion  of  citizens  or  confederates  sent  out  to 
form  a  community  elsewhere  by  a  decree  of  their  state,  or  with  the 
general  consent  of  the  people  horn,  whom  they  are  departed*  Those 
who  leave  without  such  a  consent,  but  in  consequence  of  civil  dis- 
sensions, are  not  colonies."  The  notion  of  a  Roman  colony  seems  to  be 
this :  the  colonists  occupied  a  city  already  existing ;  and  this,  with 
perhaps  one  exception  or  two,  was  the  genentl  character  of  the  Roman 
colonies  in  Italy  Proper.  When  the  Romans  afterwards  extended 
their  conquests  mto  countries  where  there  were  no  regular  towns,  or 
where  the  population  being  fierce  and  hostile,  the  Roman  settlers  must 
be  ever  on  their  guard  against  them,  they  built  new  towns  in  some 
favourable  position.  Such  was  the  case  in  several  parts  of  Gaul,  Ger- 
many, Dacia,  Ac.  But  the  Roman  colonies  in  Italy  consisted  of 
Roman  citizens,  who  were  sent  as  settlers  to  fortified  towns  taken  in 
war,  with  land  assigned  to  them  at  the  rate  of  two  jugera  of  arable 
land  or  plantation  for  each  man,  besides  the  right  of  pasture  on  the 
public  or  common  land.  The  old  inhabitants  were  not  ejected,  or  dis- 
possessed of  all  their  property ;  the  general  rule  was,  that  one-third  of 
the  territory  of  the  town  was  confiscated  and  distributed  among  the 
colonists,  and  the  rest  was  left  to  the  former  owners,  probably  subject 
to  some  charges  in  the  shape  of  taxes  or  services,  llie  colonists  con- 
stituted the  j^o^kZim  of  the  place;  they  alone  enjoyed  political  rights 
and  managed  all  public  offices,  the  old  inhabitants  being  considered  as 
the  plebs.  The  ownership  of  the  publicum  or  public  property,  in- 
cluding the  pasture  land,  was  probably  also  vested  in  the  new  settlers. 
It  is  natiual  to  suppose  that  for  some  generations  at  least,  no  great 
sympathy  existed  between  the  old  and  the  new  inhabitants,  and  hence 
we  n^uently  hear  of  revolts  of  the  colonies,  which  means,  not  of  the 
colonists  against  the  mother  city,  but  of  the  old  inhabitants,  who  rose 
upon  and  expelled  the  colonists.  But  these  events  generally  ended  by 
»  second  conquest  of  the  place  by  Roman  troops,  when  the  old  inhabit- 
ants were  eibher  put  to  the  sword  or  sold  as  slaves,  or,  imder  more 
favourable  circumstances,  lost  at  least  another  third  of  their  property. 
In  later  times,  during  the  civil  wars  of  Rome,  new  colonies  were  sent 
by  the  prevailing  party  to  occupy  tiie  place  of  the  former  ones;  and 
the  older  colonists  were  then  dispossessed  of  their  property,  either 
wholly  or  in  part,  just  as  they  had  dispossessed  the  origmal  inhabit- 
ants. Hence  the  saying,  "Veteres  migrate  colon!."  Sometimes 
colonies,  especially  at  a  great  distance  from  Rome,  having  dwindled 
away,  or  being  in  danger  from  the  neighbouring  populations,  asked  for 
a  reinforcement,  when  a  fresh  colony  was  sent,  to  whom  the  old 
colonists  gave  up  one-third  of  their  property.  Each  of  the  older 
colonies,  it  is  observed  by  Gellius  (xvi.  13),  was  a  Rome  in  miniature ; 
it  had  its  senators  called  Decuriones,  its  Duumviri,  .£diles,  Censores, 
Sacerdotes,  Augurs,  &c. 

A  distinction  must  here  be  made  between  the  Roman  colonies  and 
the  Latin  colonies.  The  former  had  all  or  nearly  all  the  rights  of  the 
citizens  of  Rome,  although  Sigonius  and  some  others  pretend  that  they 
had  not  the  jus  suffragii;  and  yet,  in  various  passages  of  Livy  and 
others,  colonists  are  styled  cives  and  Romse  censi.  The  Latin  colonies 
hod  not  the  jus^  Quiritium,  but  only  the  jus  LatiL  All  those,  however, 
who  filled  magistrates'  offices  in  Latin  colonies  became  Roman  citizens. 
Such  was  the  case  with  Tibur,  Praeneste,  Ac    The  towns  of  Trans- 
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padane  Gaul,  as  a  reward  for  their  fidelity  to  Rome,  obtained  the  rank 
of  Latin  colonies  without  any  colonists  being  sent  to  them. 

There  were  also  military  colonies,  which  consisted  of  soldiers,  to 
whom  land  was  given  instead  of  pay  and  provisions,  as  a  resting-place 
after  their  campaigns.  Sulla  appears  to  have  been  the  founder  of 
these,  and  Caesar  and  Augustus  added  greatiy  to  their  number.  These 
colonies  are  distinguished  by  having  militaiy  ensigns  on  their  coins, 
while  the  Colonise  Togat»,  or  citizen  colonies,  have  a  plough  on  theirs. 
(Heinecc.  '  Antiqu.  Roman.  Syntagma.')  The  coins  of  some  colonies 
have  both  marks,  which  means  that  the  original  colony  consisted  of 
citizens,  after  which  a  second  was  sent,  composed  of  military.  In 
Tacitus  ('AnnaL'  i.)  the  veterans  complain  that,  after  their  long 
service,  they  were  rewarded  only  with  uncultivated  lands,  situated  in 
the  neighbourhood  of  the  enemies  of  the  empire. 

The  system  of  colonies  adopted  by  Rome  had  a  double  political 
object,^ — ^to  secure  the  conquered  coimtries,  and  to  satisfy  in  part  the 
claims  of  its  own  poorer  citizens,  and  to  get  rid  of  turbulent  characters. 
The  importance  of  the  Roman  colonies  to  the  empire  is  weU  expressed 
by  Cicero,  who  calls  them  ''propugnacula  imperii  et  specula  populi 
RomanL"  Such  they  doubtiess  were,  and  at  the  same  time  they  were 
the  germ  of  the  civilisation  of  Northern  and  Western  Europe.  A 
nation  of  civilised  conquerors,  whatever  evils  it  may  inflict  to  gratify 
its  own  cupidity,  confers  on  the  conquered  people  unintentionally  stiU 
mater  benefits.  By  their  colonies  in  Spain,  Gaul,  on  the  banks  of  the 
Rhine,  and  in  Britain,  the  Romans  established  their  language  and  their 
system  of  administration.  The  imprint  of  their  empire  is  indelibly 
fixed  on  the  existing  nations  of  Em>ope. 

The  difference  between  Colonia  and  Municipium  is,  that  the  latter 
was  a  town  of  which  the  inhabitants,  being  friendly  to  Rome,  were 
left  in  undisturbed  possession  of  their  property  and  their  local  laws 
and  political  rights,  and  obtained  moreover  the  Roman  citizenship, 
either  with  or  without  the  right  of  suffirage ;  for  there  were  several 
descriptions  of  Municipia.  [Municxfium.]  The  colonies,  on  the  con- 
trary, were  all  governed  according  to  the  Roman  laws.  Ilie  mimicipia 
were  foreign  limbs  engrafted  on  the  Roman  stock,  while  the  colonies 
were  branches  of  that  stock  transported  to  a  foreign  soil. 

Under  the  later  Roman  emperors,  the  difference  between  colonia 
and  municipia  became  obliterated,  and  all  were  governed  alike  accord- 
ing to  the  Roman  law,  and  a  umform  system  of  administration. 
Augustus  gave  the  right  of  Roman  citizenship  to  all  Italy.  Antoninus 
Caracalla  bestowed  it  upon  all  freemen,  subjects  of  the  empire.  (For 
the  Roman  colonies,  see  Niebuhr,  vol.  iL;  Manutius,  'de  Civitate 
Romana ; '  Sigonius, '  de  Ant.  Jure  Ital. ; '  Heineccius, '  Syntagma,'  &c.) 

The  northern  tribes  who  overthrew  the  western  empire  did  not 
found  colonies ;  they  overran  or  conquered  whole  Q^vinces,  and  esta- 
blished new  states  and  kingdoms.  The  same  may  be  said  of  the  Saracen 
conquests  in  Asia  and  Airid.  But,  after  a  lapse  of  several  centuries, 
when  Europe  had  resumed  a  more  settied  form,  the  system  of  coloni- 
sation was  revived  by  three  maritime  Italian  republics,  Pisa,  Genoa, 
and  Venice.  Their  first  settlements  on  the  coasts  of  the  Levant  and 
Egypt  were  mercantile  factories,  which  the  insecurity  of  the  country 
soon  induced  them  to  convert  into  forts  with  garrisons, — ^in  short,  into 
real  colonies.  The  Genoese  established  colonies  at  Famagosta in  Cyprus; 
at  Pera  and  Galata,  opposite  to  Constantinople ;  at  Caffa  in  the  Crimea, 
foimded  in  1266.  They  also  acquired  possession  of  a  considerable 
extent  of  coast  in,  that  peninsula,  forming  a  district  subject  to  Genoa 
under  the  name  of  Gazaria.  Another  tract,  on  the  coast  of  Little 
Tartary,  called  Gozia,  was  also  subject  to  the  Genoese,  who  had  then 
the  colony  of  Cembalo.  In  the  Palus  Ma^otis  they  had  the  colony  of 
La  Tana,  now  Azof.  On  the  south  coast  of  the  Euxine  they  possessed 
Samastro  or  Amastri.  They  had  also  a  factory  with  franchises  and 
their  own  magistrates  at  Trebizond,  as  well  as  at  Sebastopolis.  These 
colonies  were  governed  by  consuls  sent  from  Genoa,  and  the  order  and 
justice  of  their  adndnistration  have  been  much  extolled.  In  the 
archives  of  $t.  George,  at  Genoa,  tiiere  is  a  valuable  unpublished  manu- 
script containing  the  whole  colonial  legislation  of  the  Genoese  in  the 
middle  ages. 

The  Pisans,  haviog  taken  Sardinia  from  the  Moors,  sent  colonies  to 
Cagliari  and  other  places.  Their  settiements  in  the  Levant  were  mere 
commercial  factories. 

The  Venetians  established  colonies  in  the  Ionian  Islands,  Candia, 
and  Cyprus.  Their  system  resembled  that  of  Rome  :  they  ruled,  by 
means  of  their  colonies  and  garrisons,  over  the  people  of  those  islands, 
whom  they  left  in  possession  of  their  municipal  laws  and  franchises. 
These  were  not  like  the  settiements  of  the  Genoese,  merely  commerdal 
establishments — ^they  were  for  conquest  and  dominion ;  in  fact,  Candia 
and  Cyprus  were  styled  kingdoms  subject  to  the  republia  The 
Venetians  had  also  at  one  time  factories  and  garrisons  on  various 
points  of  the  coasts  of  the  Levant,  but  they  lost  them  in  the  More», 
Euboea,  Syria,  and  the  Euxine,  either  through  the  Genoese,  or  after- 
wards by  the  arms  of  the  Ottomans.  We  can  hardly  number  among 
their  colonies  the  few  stron^olds  they  once  possessed  on  the  coast  of 
Albania,  such  as  Butrinto,  Prevesa,  Paiga,  &c.,  any  more  than  those 
possessed  by  the  Spaniards  and  Portuguese  on  the  coast  of  Barbary, 
Gran,  Melilla,  Ceuta,  &c.  They  were  merely  forts  with  small  garrisons, 
with  no  land  attached  to  them.  The  name  used  in  the  Mediterranean 
for  such  places  is  presidii,  and  they  are  often  nfSSb'aa  prisons  for 
<>riminals.  Digitized  by  Vr^O^^      ^^ 
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The  difloovery  of  America  produced  a  great  change  in  the  Bystem  of 
coloniBation.  Hitherto,  whether  the  colony  had  been  planted  by  force 
or  by  treaty,  the  colonista  on  the  whole  were  not  greatly  advanced  in 
civiliiBation  beyond  the  original  possessors ;  and  whether  they  reduced 
them  to  subjection  or  amalgamated  with  them,  there  was  no  essential 
difference  of  race ;  for  eyen  the  early  cobnies  of  the  Portuguese  in 
Africa  were  either  at  places  inhabited  by  the  civilised  Arabs,  or  in 
spots  where  they  merely  planted  a  military  garrison  to  defend  their 
trade.  The  Spaniards  were  the  first  who  established  colonies  in 
America,  and  they  were  rapidly  followed  by  nearly  every  Eiu-opcan 
nation.  But  among  these  nations  there  was  a  great  variety  in  the 
manner  of  the  acquisition,  the  objects  sought  to  be  attained,  and  the 
mode  of  government  in  the  colonies,  both  locally  and  with  reference 
to  that  of  the  mother  country.  It  soon  became  evident  that  not  all 
nations  were  equally  qualified  to  become  successful  colonists ;  to  be  so 
appears  to  require  in  the  colonists,  capital,  superior  knowledge  and 
intelligence,  industry,  and  firm  resolution.  The  Spaniards,  landing 
among  the  semi-civiHsed  nations  of  South  America,  possessed  the  supe- 
rior intelligence  and  the  tmconquerable  resolution.  They  succeeded  in 
subduing  the  natives ;  but  they  brought  no  capital,  and  they  evinced 
no  industry.  From  the  beginning,  they  sought  only  to  enrich  them- 
selves and  their  country  by  despoiling  the  natives,  and  by  forcing  them 
to  work,  while  the  commerce  of  the  settlement  was  obstructed  by 
burdensome  and  injurious  restrictions.  The  consequence  has  been 
that  the  population,  becoming  a  mixed  one,  treated  as  inferiors  by  the 
new  Spanish  accessiouR,  and  feeling  their  own  strength,  have  thrown 
off  their  allegiance. 

An  essential  qualification  of  a  colony  is  that  it  should  have  and 
cultivate  land,  and  consist  at  least  in  part  of  civilians.  When  a  colony 
is  sent  to  a  country  occupied  by  a  few  hunting  tribes,  as  was  the  case 
in  part  of  North  America  at  the  time  the  English  settled  there,  and  as 
was  also  the  case  in  Australia,  the  taking  possession  of  part  of  the  land 
for  the  purpose  of  cultivation  is  attended  with  the  least  possible  injury 
to  the  aborigines,  while,  at  the  same  time,  it  has  in  its  favour  the 
extension  of  civiUsation  upon  a  new  shore.  The  savages  generally 
recede  before  civilised  man ;  a  few  of  them  adopt  civilisation,  and  the 
rest  become  gradually  extinct.  When  the  limits  are  confined,  the  pro- 
gress towards  extinction  is  exceedingly  rapid.  The  aborigines  of  Van 
Diemen's  Land  are  now  reduced  to  a  very  small  number.  This,  how- 
ever melancholy  in  one  point  of  view,  has  been  from  the  earliest  times 
the  great  law  of  the  progress  of  the  human  race.  But  the  case  is  much 
altered  when  the  natives  art  partly  civilised,  live  in  domestic  societies, 
have  settled  habitations,  and  either  cultivate  the  land  or  feed  their 
fiocks  upon  it.  The  colonists  In  such  case  do  what  the  Romans  did  in 
their  colonies ;  they  take  part  of  the  arable  land,  or  the  whole  of  the 
common  or  pasture  land,  and  leave  to  th^  natives  just  what  they  please, 
and  if  the  latter  resist,  they  kill  them.  Whether  this  be  justice  every 
man  may  ask  himself.  The  case  may  be  one  of  greater  or  less 
oppression,  according  as  the  land  is  either  enclosed  and  cultivated,  or 
merely  used  for  pasture  or  the  chace,  and  according  as  the  natives  are 
more  or  less  numerous  in  proportion  to  the  land,  colonisation  may  pro- 
ceed on  a  milder  or  harsher  system.  Still  the  question  of  justice 
remains  the  same,  unless  the  natives  be  willing  to  part  with  their  land 
by  amicable  arrangement.  This  system  of  piuxjhase  from  the  natives 
has  been  practised  both  by  the  English  and  Anglo-Americans  in  North 
America ;  but  though  it  has  the  specious  name  of  bargain,  it  has  often 
been  nothing  more  than  a  fraud,  or  sale  under  compulsion.  The  man 
of  Eiu'ope  has  been  long  accustomed  to  regard  the  possession  of  the 
soil  as  that  which  binds  him  to  a  place,  and  gives  him  the  most  secure 
and  least  doubtful  kind  of  property.  His  habits  of  accumulation,  and 
of  transmitting  to  his  children  a  permanent  possession,  make  him  covet 
the  acquisition  of  land.  In  whatever  country  he  has  set  his  foot,  and 
once  got  a  dominion  in  the  soil,  neither  contracts,  nor  mercy,  nor 
feelings  of  humanity,  nor  the  religion  which  he  carries  with  him,  have 
prevented  him  from  seizing  on  the  lands  of  the  owners,  and  pimishing 
their  resistance  with  death. 

When  the  Portuguese  first  began  their  voyages  of  discovery  in  the 
16th  century,  they  took  possession  of  some  islands  or  points  on  the 
coasts  of  Afnca  and  of  India,  and  left  there  a  few  soldiers  or  sailors 
under  a  military  conmiander,  who  built  a  fort  to  protect  the  trade 
with  the  natives,  and  afterwards  also  to  keep  those  natives  under  a  sort 
of  suWection.  In  Brazil,  settling  among  a  people  who  were  less  ad- 
vanced in  civilisation  thaii  the  Mexicans  and  Peruvians,  and  inhabited 
a  country  less  densely  populated,  they  effected  their  colonisation  some- 
what more  peacefully,  and  mamtained  their  empire  with  much  less 
harshness.  Brazil  having  no  gold  or  silver  (or  none  of  much  value), 
and  the  diamond  mines  occupying  but  a  small  space,  the  forced  labour 
when  einployed  was  chiefly  agricultural,  and  therefore  less  injurious. 
The  agriculture  produced  commerce,  and  these  united  brought  a  con- 
siderable number  of  settlers ;  but  the  commerce  was  of  a  restrictive 
ohimicter,  and  the  native  Portuguese  were  a  privileged  class.  The 
natives,  to  a  considerable  extent,  remained  roving  and  independent ; 
the  colonial  population,  confined  to  a  few  ports  and  the  surrounding 
districts,  where  sugar,  coffee,  tobacco,  and  a  few  other  products  are 
grown,  became  discontented ;  and  had  not  the  political  circumstances 
of  Europe  compelled  the  royal  family  of  Portugal  to  retire  to  Brazil,  it 
is  probable  the  colony  would  have  revolted.  By  that  step,  however, 
the  colony  became  an  empire ;  the  misgOYemment  by  foreigners  ceased. 


a  more  enlightened  system  of  commerce  was  adopted,  and  it  has  sincd 
grown  rapidly  in  wealth  and  importance :  but  it  has  ceased  to  be  a 
colony  of  Portugal. 

The  Dutch,  with  far  higher  qualifications  for  colonising  than  the 
Spaniards,  followed  almost  a  like  system  in  their  conquests  of  the 
Cape  of  Good  Hope,  the  Moluccas,  and  in  Java ;  but  their  object  was 
to  increase  and  to  monopolise  their  trade.  To  this  purpose  all  their 
efforts  were  directed,  and  for  a  time  tbey  succeeded  to  a  considerable 
extent,  but  they  did  not  attempt  to  draw  any  direct  revenue  from  their 
dependencies.  Powerful  rivalry,  however,  and  the  dissatisfa^on  occa- 
sioned by  the  restrictions,  altogether  deprived  them  of  some  of  their 
best  colonies,  and  lessened  the  value  of  Uie  remainder. 

The  French  colonised  Canada,  and  on  the  whole  in  a  humane  maimer. 
But  though  in  their  relations  with  the  natives  they  were  not  very 
successful  in  establishing  themselves,  they  made  the  colonies  too  much 
of  military  settlements,  and  the  civil  colonial  population  increased  very 
slowly.  They  kept  troops  and  they  raised  fortifications,  and  both 
proved  useless  when  put  to  the  test ;  Louisiana  they  bought  of  Spain, 
made  little  progress  in  it,  and  sold  it  to  the  United  States. 

The  English  colonies  have  been  acquired  in  almost  every  possible 
variety  of  manner :  by  settlement,  by  conquest,  by  treaty,  by  exchange. 
The  North  American  colonies  were  the  consequence  of  emigration, 
either  volimtary  or  produced  by  religious  persecution  and  civil  war  at 
home.  The  Puritans  went  to  New  England,  the  Quakers  to  Pennsyl- 
vania, and  the  Cavaliers  to  Virginia.  I%ey  formed  communities  under 
charters  from  the  crown,  and  had  local  legislatures,  but  were  still 
subject  to  the  sovereignty  of  the  mother  country.  The  mother 
country  sent  its  governors,  and  named,  either  directly  or  indirectly, 
the  civil  functionaries.  The  precise  amount  of  obedience  that  tho 
colonies  then  owed  to  the  mother  country  cannot  be  exactly  defined. 
The  American  revolution  only  showed  that  it  did  not  extend  to  a  certain 
point,  without  showing  how  far  it  did  extend.  Australia  was  found 
almost  a  desert,  and  with  the  exception  of  a  few  incidental  combats 
was  peacefully  settled.  The  Cape  of  Good  Hope  was  taken  from  the 
Dutch;  Jamaica  and  other  West  India  islands  from  the  Spaniards, 
French,  and  Dutch.  The  East  Indies  (which,  however,  is  scarcely  a 
colony,  for  until  within  the  last  few  years  Englishmen  were  not  allowed 
to  settle  in  it)  has  been  obtained  by  treaty,  by  conquest,  by  succession, 
in  an  almost  continued  growth,  without  any  violent  desire  for  acquisi- 
tions, but  from  an  impiuse  of  self-preservation.  The  colonies  have,  as 
a  general  rule,  local  legislatures,  elected  by  the  people,  and  a  governor 
and  council  named  by  the  sovereign.  The  foreign  commerce  of  these 
colonies  is  regulated  by  the  sovereign  authority  of  the  mother  country, 
and  put  on  such  a  footing  as  generally  to  allow  some  of  their  products 
admission  into  British  ports  on  more  favourable  terms  than  those 
of  other  countries.  To  the  amount  of  this  protecting  duty,  the  coloiiics 
have  the  advantage  of  a  partial  monopoly  in  the  markets  of  the  mother 
coimtry.  The  old  strict  colonial  system,  of  excluding  foreign  countries 
from  direct  commercial  intercourse  with  the  colonies,  had  the  double 
object  in  view  of  securing  all  the  supposed  advantages  of  the  exchange 
of  British  for  colonial  products,  and  giving  employment  to  the  British 
merchant  navy.  The  rigour  of  this  system  however  has  gradually 
relaxed,  and  given  way  to  clearer  views  of  self-interest.  Still  the 
colonial  system,  as  maintained  by  Great  Britain,  presents  in  many 
instances  examples  of  foreign  possessions  which  are  expensive  to  the 
country  without  any  apparent  corresponding  advantages.  The  expendi- 
ture in  most  of  Uie  colonies  for  the  purposes  of  administration  and 
protection  is  beyond  the  means  of  the  colonial  revenues  to  meet,  and 
the  deficiency  must  of  course  be  supplied  by  the  parent  state.  That 
thill  is  no  trifle  may  be  seen  from  the  returns  of  the  costs  of  the  various 
British  colonies  for  1858.  The  total  was  4,115,7572.,  exclusive  of  the 
East  Indies,  and  that  was  a  less  sum  than  in  any  of  three  previous 
years ;  and  although  a  few  may  be  considered  rather  as  military  or 
naval  stations,  yet  the  items  show  that  none  of  the  colonies  are  self- 
supporting,  though  many  are  large  contributors  to  their  own  expenses. 
Gibraltar  cost  428,6892.;  Malta,  442,7222.;  Capeof  Good  Hope,  682,016/.; 
Mauritius,  74,8812. ;  Bermuda,  158,0612. ;  St.  Helena,  62,6402. ;  Heligo- 
land, 12742. ;  Ionian  Islands,  199,4702. ;  Falkland  Islands,  66232. ;  and 
Hong-Kong,  803,7352. ;  the  foregoing  are  aU  more  or  less  militiuy  or 
naval  stations.  Of  the  Australian  settlements.  North  Australia  coet 
56662. ;  Western  Australia,  94,7692. ;  South  Australia,  99402L ;  Victoria, 
44,1132.;  New  South  Wales,  69,6462.:  Tasmania,  96,9862. ;  and  New 
Zealand,  112,3962.  Of  the  other  plantations  and  settlements,  Jamaica 
cost  193,7112.;  Bahamas,  62,0452.;  Honduras,  33,8022.;  West  Indies, 
305,9812. ;  Canada,  236,4842. ;  Nova  Scotia,  154,6062. ;  New  Brunswick, 
94302.;  Prince  Edward's  Island,  15002.;  Newfoundland,  20,1142.; 
Vancouver's  Island,  2102. ;  West  Coast  of  Africa,  126,0892. ;  Ceylon, 
119,2792. ;  Labuan,  12,4462. :  and  sundry  other  colonies,  71,7372.  The 
immense  patronage  which  colonial  possessions  put  at  the  dispoml  of 
the  government  is  naturally  one  reason  why  colonies  are  looked  upon 
as  profitable  things  by  those  who  participate  in  the  advantages  of  posts 
and  places  in  them.  On  the  other  hand,  those  who  only  contribute  to 
these  expenses  may  not  unreasonably  ask  for  some  proof  of  solid 
advantage  to  the  nation  in  return  for  this  annual  outlay.  Setting 
aside  the  interests  of  those  concerned  in  the  administration  of  the 
colonies,  it  is  asked,  in  many  cases,  what  advantage  does  the  rest  of 
the  nation  receive  ?  So  for  as  colonies  may  be  desirable  posts  for  pro* 
tecting  British  commerce  and  shipping,  the  advantage  of  maintaining 
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them  may  be  fully  equivalent  to  the  expense ;  and  the  settlement  and 
protection  of  a  colony  by  the  natives  of  one  country  cannot  fail  to 
introduce  tlie  customs,  the  habits,  and  the  wants  of  the  country  whence 
they  come,  which,  consequently,  will  be  in  the  best  position  for 
acquiring  and  maintaining  possession  of  the  commercial  intercourse  as 
it  grows;  this  has  been  remarkably  the  case  in  regard  to  Canada, 
Australia,  and  the  Cape.  It  is  hardly  possible  to  suppose  that  if  they 
had  been  abandoned  as  too  costly,  the  commerce  would  have  assumed 
the  vast  importance  which  it  has  done.  The  protection  of  the  mother 
country  also  gives  a  sense  of  security  to  intending  emigrants,  and  the 
emigration  is  facilitated;  it  affords  a  most  beneficial  outlet  to  a  super- 
abundant population,  removing  a  source  of  wealmess  and  expense  at 
home  by  tne  volunt^aiy  transfer  of  labour-power  from  where  it  has  no 
value  to  a  spot  where  it  is  of  the  greatest  value ;  and,  while  it  relieves 
the  mother-country  from  a  burden,  it  necessarily  strengthens  the  bond 
of  alliance,  and  contributes  to  the  commercial  prosperity  of  both  parent 
and  colony.  Another  prospective  advantage  is,  tJie  friendly  relations 
that  must  necessarily  e:dst  from  blood  relationship,  similarity  of  customs 
and  feeling,  and  sameness  of  language,  when  the  time  arrives  that  the 
colony  has  grown  powerful  enough  to  maintAin  its  own  independence, 
and  to  assume  the  character  of  a  state.  Still,  in  every  particular 
instance,  the  question  as  to  the  value  of  a  modem  colony  to  the  mother 
countiy  (omitting,  as  before  mentioned,  the  value  of  the  patronage  to 
those  who  confer  places  in  the  colonies  and  the  value  of  tne  places  to 
those  who  receive  them)  is  simply  this  :  what  advantage  is  this  said 
colony  to  the  productive  classes  of  the  country,  and  to  those  who  con- 
sume the  products  of  the  colony?  a  question  not  always  easy  to 
answer;  but  this  is  the  question,  the  solution  of  which  must  decide 
whether  a  colony  ought  to  be  maintained  or  not,  if  we  look  only  to  the 
interests  of  the  mother  country.  If  we  look  to  the  interests  of  the 
colony,  it  may  be  in  many  and  certainly  is  in  some  cases,  the  interest 
of  the  colony  to  remain  as  it  now  is,  under  the  protection  and  sovereign 
authoritv  of  the  mother  country.  But  again  the  question  recurs,  what 
is  the  advantage  to  the  mother  country  ?  If  some  advantage  cannot 
be  shown,  the  maintenance  of  a  useless  colony  is  a  pure  act  of  national 
benevolence  towards  the  colony  and  to  those  few  of  the  mother  coimtiy 
who  have  places  in  itb  If  our  present  relation  with  a  colony  such  as 
Janudca  or  Canada  entails  any  expense  on  the  mother  country,  we  may 
ask  whether  all  the  commercisu  advantages  that  result  from  this 
relation  would  not  be  equally  secured,  if  only  the  free  conmiercial 
relation  existed,  and  that  of  administration  were  to  cease.  In  support 
of  this  view,  it  is  shown  that  the  commerce  of  Qreat  Britain  with  the 
United  States,  now  free  and  independent,  has  increased^  most  wonder- 
fully since  the  separation,  and  probably  more  rapidly  than  it  would 
have  increased  under  the  colonial  system.  This  being  the  case,  a 
similar  increase  might  be  anticipated  m  the  trade  with  all  those  foreign 
possessions  whose  trade  is  really  of  any  importance.  This  argument, 
to  which  it  is  difficult  to  reply,  is  met  by  saving  that  if  we  give  up 
those  colonies  that  cause  expenditure  on  the  part  of  the  mother 
country,  some  of  them  at  least  would  be  a  prize  for  other  nations,  who 
would  exclude  us  from  the  commerce  of  those  former  colonies,  or 
allow  it  only  on  unfavourable  terms ;  or  that  these  colonies  would 
U^row  themselves  into  the  arms  of  foreign  nations,  and  the  same  result 
would  foUow.  To  this  it  is  replied,  that  no  other  nation  is  in  a  con- 
dition to  take  on  itself  the  management  of  expensive  colonies,  especially 
when  not  in  a  condition  to  avail  themselves  to  the  fullest  extent  of  the 
.advantages  of  their  commerce;  nations,  like  individuals,  will,  if  let 
alone,  buy  where  they  can  buy  cheapest,  and  sell  where  they  can  sell 
dearest.  Spain,  for  instance,  could  derive  no  advantage  from  the  pos- 
session of  all  Australia;  she  could  draw  no  direct  revenue  from  it;  she 
could  not  use  the  colonial  products,  except  the  gold,  which  she  could 
not  buy,  as  she  has  no  manufactures  with  which  to  effect  the  purchase. 

The  colonial  administration  of  the  British  colonies  is  an  important 
department  of  the  general  administration.  At  the  head  of  it  is  the 
principal  colonial  secretary,  who  is  one  of  the  principal  secretaries  of 
state,  assisted  by  two  under  secretaries. 

A  new  feature  was  introduced  into  modem  European  colonisation, 
that  of  penal  colonies,  which  was  an  extension  of  the  principle  of  the 
presidii  on  the  coast  of  Barbary,  already  mentioned.  Convicts  were 
sent  by  England  first  to  North  America,  and  afterwards  to  Australia 
juid  the  Cape  of  Good  Hope,  by  France  to  Guiana,  by  Portugal  to  the 
coast  of  Angola,  by  the  Dutch  to  Batavia,  and  latterlv  by  i£e  French 
to  Cayenne  and  to  Lambessa  in  Africa.  They  were  eitner  emploved  at 
the  public  works  or  hired  to  settlers  as  servants,  or  were  established  in 
various  places  to  cultivate  a  piece  of  land,  for  which  they  paid  rent  to 
the  government.  The  policy  of  penal  colonies  has  been  much  dis- 
cussed. They  may  affonl  a  reUef  at  least  temporary,  but  at  a  great 
cost  to  the  mother  country,  by  clearing  it  of  a  number  of  troublesome 
and  dangerous  characters,  especially  so  long  as  criminal  legislation  and 
the  system  of  prison  discipline  continue  as  imperfect  as  they  are  at 
present  in  most  countries  of  Europe ;  but  with  regard  to  the  convicts 
themselves,  and  the  prospect  of  their  roformation,  everything  must 
depend  upon  the  regulations  enforced  in  the  colony  by  the  local 
authorities  Although  the  system  had  its  advantages  as  regarded  the 
mother  country,  and  perhaps  as  regarded  the  convict,  yet  the  colonies 
as  they  increased  in  wealth  and  numbers,  felt  it  to  be  an  intolerable 
grievance  to  be  continually  flooded  with  the  criminal  refuse  of  the 
parent  state.    The  system  was  opposed  in  the  English  colony  at  the 


Cape  of  Good  Hope  to  the  verge  of  an  insurrection,  but  England  gave 
way  to  the  voice  of  justice,  and  on  the  remonstrances  also  of  the 
Aiistralian  colonies,  the  system  has  been  altogether  abandoned,  and 
only  a  few  criminals  are  now  sent  to  Western  Australia,  to  Bermuda^ 
and  to  Gibraltar^  merely  as  to  convict  prisons,  to  be  employed  on 
public  works. 

We  subjoin  a  list  of  the  principal  colonial  possessions  of  the  various 
European  states ;  but  of  all  the  important  ones  accounts  will  be  found 
imder  their  proper  heads  in  the  Gsoa.  Drv. 

The  colomee  of  England  consist  of  British  North  America,  British 
West  India  Islands,  with  the  TUhftwiAa  a^d  Bennudas,  and  &itish 
Guiana  in  S.  America;  Sierra  Leone,  Cape  Coast,  and  Cape  of  Good 
Hope  in  Africa ;  the  islands  of  St.  Helena,  Mauritius,  Ceylon,  Prince 
of  Wales  Island,  Singapore,  and  M^Uacca;  various  settlements  on  the 
coasts  of  Australia,  and  Tasmania,  or  Van  Diemen's  Land.  The  united 
population  of  the  whole  of  these  colonies  is  estimated  at  7,148,000. 
The  vast  possessions  of  Great  Britain  in  India,  as  we  have  already 
stated,  are  not  to  be  considered  as  colonies,  though  they  are  de- 
pendencies ;  they  contain  a  population  of  180,367,148  persons. 
Gibraltar,  Malta,  and  Heligoland,  xnilitaiy  stations,  have  a  population 
of  146,591  persons. 

France  has  the  islands  of  Guadeloupe,  St.  Pierre,  and  Miguelon, 
and  French  Guiana  in  America;  Senegal  and  Goree  on  the  Coast  of 
Africa ;  the  island  of  Bourbon ;  Pondidbery,  in  the  East  Indies,  with 
two  or  three  trifling  dependencies ;  the  Marquesas  islands.  New  Cale- 
donia, with  Tahiti  and  Wallis  islands,  under  protection,  in  the  Pacific ; 
and  the  important  acquisition  now  being  colonised  to  a  considerable 
extent,  of  Algerie ;  the  total  has  a  population  of  8,606,218,  of  which 
2,880,883  are  in  Algerie,  the  European  population  in  January,  1857, 
being  167,670. 

Spain  has  lost  her  vast  dominions  in  Mexico  and  South  America, 
but  has  retained  the  fine  islands  of  Cuba  and  Puerto  Rico,  and  the 
Virgin  islands  in  America;  in  Asia  she  has  the  Philippine  islands; 
in  Africa  she  has  the  Presidios  and  the  Guinea  islands,  the  old  system 
still  prevails ;  slave  labour  is  employed ;  and  the  Spanish  colonies  are 
now  perhaps  the  only  ones  that  vield  a  direct  revenue  to  the  mother 
country ;  though  it  is  probable  that  the  United  States  makes  a  greater 
profit  with  them  by  its  commerce,  than  Spain  does  by  its  taxation. 
The  population  of  we  whole  of  the  colonial  possessions  is  estimated  at 
4,528,633. 

Portugal  has  lost  the  Brazils,  but  it  has  still  numerous  settiements  on 
the  coast  of  South  and  East  Africa,  at  Angola,  Benguela,  Loango,  and 
on  the  Mozambique ;  but  these  settlements  are  the  most  degenerated  of 
all  European  colonies.  In  India  the  Portuguese  retain  Goa;  they 
have  a  factory  at  Macao;  and  a  settlement  on  the  northem  part  of  the 
island  of  Timor.    The  population  is  estimated  at  2,756,379. 

The  Dutch  have  the  islands  of  Curasao  and  St.  Eustache  and 
Surinam  in  Guiana.  In  Aaia  they  have  the  great  colony  of  Batavia 
with  its  dependencies,  various  settiements  on  the  coasts  of  Bomeo, 
Sumatra,  Celebes,  Timor,  and  the  Molucca  islands.  The  population  is 
estimated  at  16,438,761. 

The  Danes  are  possessed  of  the  islands  of  St.  Cms,  Si  John,  and 
St.  Thomas  in  the  West  Indies ;  and  Christianbui^,  near  Accra,  on  the 
Guinea  coast ;  the  population  of  the  whole  is  only  37,187. 

The  Swedes  have  the  island  of  St.  Bartholomew  in  the  West  Indies ; 
population  about  18,000. 

A  society  of  North  American  philanthropists  founded  about  1821, 
on  the  Guinea  coast,  east  of  Cape  Mesurado,  a  oolony  of  emancipated 
negroes,  who  have  been  transferred  thither  from  the  United  States. 
The  colony  is  called  Liberia.  The  total  population,  including  natives, 
may  be  about  60,000. 

COLOPHANE.    rTuftPENTiNE.] 

COLOPHENE.    [TuRPENTnfE.] 

COLOPHOLIC  ACID.    [REsnr.l 

COLOPHONY.    [REsnr.] 

COLORINE.    [Madder,  Cohuritia  Maiiert  of.] 

COLOSSEUM.      [AMPHirHEATRB.] 

COLOSSIANS,  EPISTLE  TO  THE,  a  canonical  epistle  of  the 
New  Testament,  addressed  by  St.  Paul  to  the  Christians  of  Colossee,  a 
city  of  Phrygia.  The  date  generally  assigned  to  this  episUe  by  the 
commentators  and  critics  is  a.d.  62.  ('  Tablettes  Chronologiques,'  par 
I'Abbd  Lenglet  Dufresnoy,  tome  ii.  p.  211.  Dr.  Adam  Clu'ke's  'Suc- 
cession of  Sacred  Literature,'  vol.  i.  p.  89.)  Some  say  ▲.d.  68,  or  the 
9th  of  Nero.  In  the  Dissertations  on  the  Harmony  of  the  Gospels,  by 
the  Rev.  Mr.  Greswell  (voL  ii.  pp.  63-^6),  it  is  shown  that  the 
Epistles  to  the  Ephesians,  to  the  Philippians,  and  to  Philemon,  were 
written  by  St.  Paul  at  the  same  time  as  the  one  to  the  Colossians, 
namely,  in  ▲.D.  60,  nearly  at  the  termination  of  the  apostle's  first 
imprisonment  at  Rome  ;  and  Epaphroditus  in  Philemon  is  considered 
by  Mr.  Greswell  to  be  the  same  person  as  Epaphras  in  Colossians. 
lliere  is  a  great  similarity  between  this  epistle  and  that  to  the 
Ephesians,  the  one  being  a  commentary  on  the  other,  as  Michaelis 
observes.  From  the  expressions  in  ch.  i  ver.  4,  7,  9,  and  ch.  ii.  1, 
where  he  says,  *'  for  as  many  as  have  not  seen  my  face  in  the  flesh,"  it 
is  inferred  by  some  that  St.  Paul  himself  was  personally  unknown  to 
the  Christians  of  Colosso ;  for  though  he  travelled  twice  to  Phrygia, 
it  appears  from  Acts,  chs.  xvL  and  xviii.,  that  he  visited  the  northem 
parts,  while  Colossse  was  in  the  southern  part.    Others,  ^peciiJiy  Dr. 
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N.  Laniner  ('  Credibility  Goe.'),  who  arguea  on  the  statements  -  of 
Theodoret  (torn.  iii.  p.  842),  aaBert  that  St.  Paul  preached  and  planted 
the  church  at  this  city.  According  to  Eusebius,  thia  city  was  one  of 
three  which,  in  the  10th  year  of  Nero  (that  is,  a  year  after  the  recep- 
tion of  this  epistle),  were  totally  destroyed  by  an  earthquake.  The 
chief  object  of  St.  Paul  in  this  epistle  appears  to  have  been  to  exhort 
the  Christians  of  Colossse  to  adhere  stedfastly  to  the  doctrines  which 
he  taught,  and  to  reject  the  opinions  of  the  Jews  and  the  Pagan 
philosophers.  The  concluding  sentence  of  the  fourth  chapter  states 
that  the  conveyance  of  this  address  was  committed  to  Tychicus  and 
Onesimus.     (Eichhom,  Michaelis,  Home.) 

COLOUR  (m  Optics).    [Light] 

COLOUR  (in  Fine  Arts).    [Paintikq.] 

COLOURING  MATTERS.  Each  of  the  three  great  natural  king- 
doms, the  animal,  the  vegetable,  and  the  mineral,  abound  in  substances 
the  chief  peculiarity  of  which  is,  that  they  possess  colour.  For  the  cause 
of  this  colour  see  the  article  Ltoht  ;  Colour.  At  present  it  will  onlv  be 
neceasary  to  mention  these  colouring  matters,  classify  them,  state  their 
general  properties,  and  direct  attention  to  the  source  whence  more 
detailed  information  may  be  derived  concerning  them  individually.^ 

Colouring  matters  are  either  organic  or  inorganic,  that  is  derived 
from  organised  bodies,  such  as  animals  or  vegetables,  or  from  unor- 
ganised substances,  namely  minerals.  Oi'ganic  colouring  matters  are 
usually  more  complex  in  composition,  and  more  liable  to  alter  in  tint 
than  the  inorganic  ones ;  indeed  the  latter  are  for  the  most  part 
definite  compounds  of  metals,  while  the  former  are  often  mixtures  of 
several  proximate  principles,  and  have  always  a  tendency  to  be  decom- 
posed into  more  simple  forms  of  matter. 

In  addition  to  the  colours  that  occur  ready  formed  in  nature,  the 
study  of  chemistry  has  brought  to  light  many  artificial  ones. 

The  g^reat  point  of  interest  connected  with  colouring  matters  ia  the 
employment  of  them  in  the  decorative  arts.  Scarcely  one  can  be  men- 
tioned, provided  it  can  be  obtained  at  anything  like  reasonable  cost, 
and  is  possessed  of  beauty  and  durability,  which  has  not  been  employed 
by  the  calico-printer,  paper-stainer,  painter,  &c. 

For  the  sake  of  convenience  the  following  colouring  matters  will  be 
treated  of  without  reference  to  their  oiganic  or  inorganic  origin,  but 
will  be  grouped  together  according  to  their  similarity  in  appearance. 

Yellow  Colouring  Matters. 

AnwOo,    [Aruotto;  Bixin;  also  Bha,  in  Nat.  Hist.  Drv.] 

Chrome-yellow  occurs  in  twenty  shades,  and  under  as  many  different 
names,  each  celebrated  for  its  particular  tint;  thus  prefixed  to  the 
word  yellow  we  find,  Altenburg,  Cahlatr,  Citron,  CdU)ffne,  Gotha,  Leipsic, 
Paris,  Zurickau,  dsc,    [Lead,  CkronuUe  of.] 

Fustic  or  ydlow  wood.  The  wood  of  a  tree.  [FusTm ;  also  Rhus- 
ooTiKus,  in  Nat.  Hist.  Div.] 

Gamboge.    [Gamboge  ;  also  Garcinia,  in  Nat.  Hist.  Div.] 

Ochre  occurs  native  in  various  shades,  and  is  met  with  under  the 
names  of  yellow  ochre,  gold  yellow,  gold  earth,  gold  ochre,  yellow  sienna, 
Chinese  yellow.  It  is  composed  of  hydrated  oxide  of  iron  with  alumina, 
lime,  &c.    [Ochre.] 

Orpiment,  auripigmentum,  Persian  or  kins^s  yeUow,  [Arsenic, 
Sulphide  o/.] 

Persian  berries,  or  Avignon  grains,  contain  ehryso-rhammn,  [Rhamntjs 
inpectorius,  Nat.  Hist.  Div.] 

Purree,  or  Indian  yellow.    [Purreic  acid.] 

Qiiercitron,  the  bark  of  a  tree.  [Quercitrin  ;  also  QUERCUS 
TiNCTORiA,  in  Nat.  Hist.  Div.] 

Bhvbarb  yellow.    [Chrtsofhanio  acid.] 

Saffron,  the  internal  part  of  a  flower.  [Safpranin;  also  Crocus 
•ATivus,  in  Nat.  Hist.  Div.] 

Turmeric  The  root  of  a  tree.  [Turmeric;  Curcumin;  also 
Curcuma  lonoa,  in  Nat.  Hist.  Div.] 

Weld.  A  dried  plant  [Luteolin  ;  also  Reseda  luteola,  in  Nat. 
Hist.  Div.] 

Chroma  orange  is,  as  the  name  implies,  a  colour  between  yellow  and 
red.    [Lead,  JHchromate  of.] 

Red  Colouring  Matters. 

Alhanet  red,  sometimes  called  Schnapps  violet.  A  spirit  colour  pre- 
pared from  the  root  of  a  tree.  [Anohusio  Acid;  also  Anchusa 
TINCTORIA,  in  Nat.  Hist.  Drv.] 

Brazil-wood  lake  occurs  under  the  names  of  Ball  alke,  BerUn  red, 
Florentine  lake,  purple,  pink  or  crimsoth  lake,  and  washing  red.  [Brazil- 
wood, Colouring  MaUer  of;  also  C^esalpinia,  in  Nat.  Hist.  Div.] 

Cinnabar,  or  Chinese  red,  vermilion,  and  Paris  red.  [Mercury, 
Sulphide  of.] 

Chrome  cinnabar,  a  veiy  basic  chromate  of  lead.  [Lead,  Chro- 
mates  of] 

Cochineal,  a  dried  insect.  Prepared  as  a  lake,  it  occurs  under  the 
name  ot  carmine.  Many  terms,  such  as  Paris  lake,  Vienna  lake,  &c., 
are  applied  indiscriminately  to  the  colouring  matters  of  Bnudl  wood 
and  cochineal  [Carmine;  also  CoociDiB,  and  Cochineal,  in  Nat. 
Hist.  Div.] 

Gararkcin,  prepared  from  madder.     [Garancin.] 

Madder,  the  root  of  a  tree.  [Madder,  Colouring  Matters  of;  also 
Rubu  tinotobum,  in  Nat.  Hist.  Dnr.] 


Red  lead,  minium,  or  menuie.    [Lead,  Oxides  of] 

Bed  oxide  of  iron  is  found  native.  Its  shades  vary  from  a  light  to  a 
brown-red.  The  common  names  of  it  are  Armenian  bole,  Berlin  red, 
cdcothar,  English  red,  red  ochre,  bunU  ochre,  red  earth,  terra  di  sienna, 
mineral  purfie,  stone  red,  Indian  red.  [Iron,  Oxides  of;  Ochre.! 

Sandal  wood,  or  Saunders'  wood,  furnishes  what  is  called  violet 
Saunders,  the  wood  of  a  tree.  [Santalin;  also  Pterooarpus  ban- 
talinus,  in  Nat.  Hist.  Drv.] 

Saffiower,  bastard  saffron,  dried  flowers.  [Cabthamin  ;  also  Carthamus 
TINCT0RIU8,  in  Nat.  Hist.  Div.] 

LoLC-dye,  very  similar  to  cochineal.    [Shell-lac] 

Logwood  fiunishee  to  acids  a  valuable  red.    [Hjbmatoxtlin  ;  also 

RSMATOXTLON  CAMPEACHIANUM,  in  NaT.  HiST.  DiV.] 

Bed  enamd  colours,  for  glass-staining,  &c.,  sre  purple  of  eas^us 
[Gk>LD],  and  red  oxide  of  copper.    [Copper,  Oxides  o/J. 
Aloes  also  furnish  a  red  colouring  matter.    [Chrtbammic  AdD.] 

Blxte  Colouring  Matters. 

CobaU  blue,  ThSnard^s,  ffopfner^s  Uue,  cobaUic  vJiramarine,  oxide 
of  cobalt  precipitated  aJong  with  alumina  or  phosphate  of  lime. 
[COBALT.I  Smalt,  Saxon  blue,\  King's^  blue,  a  cobalt  glass  powdered 
[Cobalt.] 

Copper  blue,  mountain  Uue,  English  or  ffambro*  blue,  [Copper^  Car* 
bonate  of] 

Indigo  is  the  base  of  several  blue  colours.  [Indioo;  iNDioomr; 
also  Indigofera,  in  Nat.  Hist.  Drv.] 

Lichen  blue,  litmus,  turnsole,  orchil  or  archil,  and  cudbear,  are  colours 
furnished  by  many  lichens  or  liverworts.  [See  the  respective  names ; 
also  Lichens,  Colouring  Matters  of;  also  Lichens,  in  Nat.  Hist.  Div.] 
[Blue.] 

Prussian  blue,  Eriangen,  Louisa,  Saxon,  Pans,  or  BerUn  Uue,  [Irow, 
Cyanides  of] 

Ultramarine,  lapis  laxidi,  azure  Uue,  Vienna,  Meissner,9iid  Nuremberg 
ultramarine.    [Ultramarine.] 

Glass  and  enamel  are  ooloiired  blue  with  cobalt  oxide. 

Green  Colouring  Matters. 

Arsenical  greens  occur  under  between  forty  and  fifty  different  names, 
including  Brwnswick,  ScheeU^s  and  Schwdnfwrth  green.  [Copper, 
Acetate  and  Arsenite  of] 

Chlorophyll,  or  leaf  green,  from  grass,  leaves,  &c     [Chlorophyll.  J 

Sap-green,  buckthorn,  vegetable,  or  bladder  green.  [Sap-Grebn  ;  also 
Rhamnus,  in  Nat.  Hist.  Drv.] 

Blue  and  yellow  are  frequently  mixed  together  to  form  green 
colours.  Green  ultramarine  [Ultramarine]  also  bids  fair  to  eclipse 
the  arsenical  greens. 

Glass,  porcelain,  Ac,  are  coloured  green  by  oxide  of  chromium 
[Chromium]  and  oxide  of  copper.   [Copper.] 

Brown  Colouring  Matters. 

Umber,  sienna  or  chesnut  broipn,  is  found  native.  By  heat  it  assumes 
a  darker  tint,  and  is  then  known  as  burnt  umber.  It  is  chiefly  oxide  of 
iron  with  silica  and  alumina.    [Ochre.] 

Sepia,  a  dried  fluid  contained  in  the  cuttle-fish.  [Sepia  OFFiONALii, 
in  Nat.  Hist.  Drv.] 

Catechu,  an  extract  prepared  from  the  wood  of  a  tree.  [Catechu; 
also  AcACLA,  Catechu,  in  Nat.  Hist.  Div.] 

Black  Colouring  Matters. 
BUuik  lead,  a  crystalline  form  of  carbon.    [Graphttb.] 
Charcoal,  under  various  forms.     fBoNE-BLACK ;  Lamp-Black.] 
Burnt  sugar  is  used  to  colour  brandy,  confectionery,  and  in  the 

kitchen.  [Caramel.] 
Indian  ink.  [Ink.j 
Black  dyes  are  produced  in  many  other  ways,  all  having  for  their 

object  the  formation  of  tannate  and  gallate  of  iron. 

White  Pigments. 

Whiie  lead,  or  jkike  white.    [Lead,  Carbonate  of] 

Zinc  white.     [Zinc,  Carbonate  of] 

Chalk.    [  Calcium,  Carbonate  of] 

Plaster  of  Paris,  or  gypsum.    [Calcium,  Sidphate  of] 

Heavy  white.    [Barium,  Sulphate  of] 

French  chalk,  or  tak.    [Steatite,  in  Nat.  Hist.  Drv.] 

Pearl  white.    [Bismuth,  Basic  NUraie  of] 

Starch  alone  is  supposed  to  be  used  by  confectioners  as  a  diluent  of 
the  sugar,  flavouring  agent,  and  colouring  matter. 

Glass  is  rendered  opaque  white  by  oxides  of  tin  and  ainc,  or  by  phos- 
phate of  lime. 

In  the  arts  and  manufactures,  all  varieties  of  colours,  tints,  and 
shades  are  produced  by  mixing  those  already  enumerated  with  each 
other. 

Mauve  is  the  name  of  a  very  delicate  and  beautiful  purple  or  Ulao 
colouring  matter,  recently  discovered  by  Mr.  Perkins.  (Much  of  the 
mauve  colour  now  seen  is,  however,  obtained  from  ArdvU  by  a  new  pro- 
cess.) The  colours  produced  by  it  are  quite  permanent.  Its  application 
to  dyeing  purposes  has  been  patented.  Mauve  is  so  called  on  account 
of  its  oolour  being  similar  to  thatj>f  the  j>etaLi  ofjhojsommonjnftllow 
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(Malva  iylvettrta) ;  mallow  being  rendered  in  French  by  the  word 
mauve. 

The  cotounng  maUen  of  Jlowen  are  owing,  aooording  to  Fremy  and 
Cloez,  to  two  principles,  cyanine  and  xaiUkine,  The  blue  tints  are 
produced  by  cyanine ;  the  rose  tints  by  cyanine  in  the  presence  of  an 
acid.  Xanthine  furnishes  the  yellow  shades,  becoming  brown  in  the 
presence  of  alkalies  from  formation  of  xanikeine.  [CrANiNE,  and 
Xanthine. 

The  dark  GcHourinq  maUer  of  the  eye  la  said  to  be  due  to  a  substance 
called  melanine,    [MelanineJ 

CUouring  matter  of  blood,    [H^matosin.] 

For  the  methods  of  fixing  colours  on  fabrics,  see  Dyeikq  and 
Calico-Pbintino. 

COLOURS.  The  word  colour  is  used  in  many  different  ways. 
Besides  its  original  meaning,  in  relation  to  the  tints  of  rays  of  light,  it 
has  gradually  come  to  be  applied  to  the  substances  by  whic^  those 
tints  are  imitated. 

Painter's  colours,  for  house-painting  and  similar  purposes,  are  mostly 
prepared  from  mineral  substances  (white  lead,  red  lead,  umber,  ochre, 
oc.)  ground  up  with  linseed  oil  and  turpentine  to  the  state  of  a  thick 
liquid.  It  would,  perhaps,  scareely  be  supposed  that  'Painters' 
Colours '  appear  in  the  Boml  of  Trade  tables,  as  an  article  of  export,  to 
the  value  of  150,000^.  to  200,0002.  annually. 

The  oil  colours  for  artists  are  more  carefully  prepared  than  those 
for  house-painting.  They  used  to  be  sold  tied  up  in  small  bladders ; 
but  an  ingenious  and  more  conyenient  arrangement  is  now  adopted. 
Mr.  Winsor's  envelopes  for  colours,  patented  m  1840,  consist  of  small 
metal  or  glass  tubes,  open  at  both  ends,  and  provided  with  elastic 
pistons  or  plugs  of  cork  or  some  similar  matenaL  The  piston  has  a 
worm  or  nut  in  its  centre,  which  corresponds  to  a  screw  attached  to  a 
handle  rather  laiger  than  the  tube.  The  open  ends  of  the  tube  are 
covered  with  small  metallic  plates  having  holes  in  their  centres. 
When  the  colour  is  placed  in  the  tube,  the  arrangement  of  the  appa- 
ratus is  such  as  to  keep  the  air  from  acting  on  it ;  and  when  any  is 
required  to  be  used,  the  screw  is  turned  round,  the  piston  is  pressed 
down,  and  a  little  colour  exudes  from  the  lower  end.  These  envelopes, 
like  tiiese  of  bladders,  have  however  been  superseded  by  a  very  in- 
genious contrivance,  which  has  been  geneiuUy  adopted  by  artists,  Mr. 
Kand's  Collapsible  Coloiu^tubes.  These  tubes  were  made  the  subject  of 
a  patent  in  1842 ;  the  objects  of  which  were  to  intat>duce  a  mode  of 
punching  out  by  dies  the  thin  pieces  of  tin  of  which  the  tubes  are 
made ;  and  to  make  a  screw  cap  at  the  mouth  of  the  tube,  to  prevent 
leakage.  These  little  tubes,  by  a  gentle  squeeze,  are  made  to  yield  the 
colour  at  one  end  just  in  sufficient  quantity  for  usa 

Watcr-ooleurs  for  artists  include  hoih  vegetable  and  animal  as  well 
as  mineral  substances,  and  like  the  oil  colours,  are  prepared  with  very 
great  care.  [Coloukino  Matters.]  They  are  prepared  dry  in  cakes ; 
in  a  slightly  moist  state  in  small  cups  of  poroehun,  gutta-pereha,  or 
tin;  and  in  the  collapsible  tubes  at  first  only  used  for  oil-colours. 
From  the  care  required  in  their  preparation,  water-colours  of  good 
quality  were  only  obtainable  at  a  comparatively  high  price,  but  the 
London  Society  of  Arts  has  been  instrumental  in  inducing  mannfao- 
turers  to  produce  shilling  boxes  of  water  colours  applicable  to  the 
wants  of  students  in  schools  of  design,  and  other  persons  in  humble 
life,  of  a  character  equal  to  those  previously  obtainable  at  a  much 
higher  rate. 

Mr.  Smith  of  Blackford  communicated  to  the  Royal  Scottish  Society 
of  Arts,  a  paper  showing  that  when  chromate  of  lead  is  mixed  wim 
muriate  of  ammonia,  and  subjected  to  the  action  of  heat,  a  sub- 
stance is  obtained  of  a  different  colour  from  either  of  the  matters  used. 
If  the  proportions  of  the  substances  be'varied,  and  different  degrees  of 
heat  applied,  distinct  colours  and  tints  will  be  the  result.  Thus, 
when  5  parts  of  chromate  of  lead,  and  1  part  of  muriate  of  ammonia 
are'  heateid  to  redness  in  a  crucible,  a  red  colour  is  obtained ;  a  blue 
colour  is  formed  by  heating  10  parts  of  muriate  of  ammonia,  and  1  part 
of  chromate  of  lead  to  ebullition ;  and  a  green  is  produced  when  the 
last  mixture  is  heated  nearly  to  redness.  By  employing  various  pro- 
portions of  the  substances,  and  different  degrees  of  heat,  a  great  variety 
of  tints  are  formed — scarlet,  orange,  brown,  blue,  purple,  green,  yellow, 
and  others.  It  is  conceived  by  the  discoverer  that  these  properties 
mislead  to  useful  applications  m  the  arts. 

The  progress  of  chemistry  naturally  enlarges  the  list  of  substances 
from  which  colours  can  be  obtained ;  and  we  find  numerous  patents 
bearing  on  this  subject  A  few  years  ago  it  was  hoped  that  pigments 
for  house-painters  might  be  obtained  from  the.  residuum  found  in 
galvanic  batteries,  after  the  decomposition  of  those  metallic  compounds 
concerned  in  producing  the  galvanic  action ;  the  pigments  are  cer- 
tainly produced,  and  batteries  have  been  used  expreeely  to  this  end ; 
but  the  electro-colours,  as  they  are  called,  have  scarcely  become  a 
marketable  commodity. 

COLOURS  ACCIDENTAL.    [Accidental  Colours  ;  Light.] 

COLOURS  COMPLEMENTARY.  [Acgidektal  Colours;  Light.] 

COLOURS  OF  PLATES.    [Light.] 

COLTSFOOT,  the  name  given,  owing  to  the  shape  of  the  leaves,  to 
the  compound  indigenous  pluit,  called  by  botanists  Tuttilago  Farfara, 
Its  Latin  name  has  reference  to  its  reputed  virtues  as  a  means  of 
driving  away  coughs.  If  it  be,  as  conjectured  by  Dr.  Sibthorp  and 
others,  the  B^x'^''  of  the  Qreeks,  its  fame  descends  from  a  very  remote 


period ;  but  its  Monble  properties  do  not  seem  to  justify  its  character, 
llie  flowers  and  leaves  are  used  in  almost  every  way  and  means  pomble, 
botJi  fresh  and  dry.  The  flowers  are  slightly  odorous,  and  ver^  slightly 
bitter,  the  leaves  are  more  bitter ;  the  latter  somewhat  mucilaginous. 
These  when  young,  boiled,  form  a  good  spring  vegetable,  which  might 
be  more  frequently  used,  especially  by  the  poor. 

No  analysis  (quantitative)  of  coltsfoot  has  been  made,  but  the  chief 
constituents  are :  mucilage,  bitter  extractive,  tannic  add,  colouring 
matter,  salts,  and  woody  fibre. 

The  properties  are  feebly  tonic,  demul(^t,  and  emollient ;  on  the 
latter  account  the  leaves  are  sometimes  used  as  an  external  application 
for  poultices  or  fomentations.  The  vaunted  properties  of  coltsfoot 
find  no  credence  with  the  educated,  and  it  only  retains  its  reputation 
as  a  popular  remedy.  Hence  it  is  chiefly  sold  as  a  nottrum,  in  the  form 
of  lozenges,  which,  when  harmless,  have  their  virtues  increased  by 
adding  extract  of  liquorice  and  other  demulcents,  but  which  are  often 
rendered  hurtful  and  even  destructive  by  morphia  and  other  powerful 
narcotics.  Essence  of  coltsfoot  is  a  stimulatang  compound  of  balsam 
of  tolu,  compound  tincture  of  bensoin,  with  a  double  quantity  of  recti- 
fied  spirit  of  wine.  Most  improper  at  the  beginning  of  colds,  the  root 
deserves  attention  as  an  astringent  of  considerable  power. 

COLUMBA  NCACHI  (constellation),  the  dove  of  Noah,  a  con- 
stellation formed  by  Halley,  close  to  the  hinder  feet  of  Canis  Major, 
llie  following  are  the  principal  stars  in  this  constellation :— - 
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COLUMBARIUM,  a  place  of  sepulture  used  for  the  ashes  of  the 
Romans  after  the  custom  of  burning  the  dead  had  been  introduced 
am^ng  them.    It  is  usually  a  square  or  oblong  room,  the  walls  of  which 
are  pierced  with  small  cells  or  niches  for  hdding  the  urns  which  con- 
Plan  of  Columharioni,  disdovered  in  the  gardens  of  the  Villa  Doxia  Pimflli  at 
Borne. 


Beetion  of  Colnmbarlnm  b. 

taaned  the  ashes  of  bodies  which  had  been  subjected  to  burning.    The 
word  columbarium  signifies  a  dovecote ;  and  its  ap^c«tirm  to  the_ 
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Roman  places  ^f  interment  has  aiiien  from  the  resemblance  between 
ihe  small  arched  holes  which  contain  the  sepnlohrsl  urns  and  the 
recesses  formed  for  the  doves  in  a  dovecote. 

This  application  of  the  word  columbarium  is  proved  by  ancient 
inscriptions,  but  we  are  not  aware  that  the  term  Ib  used  in  this  sense 
by  any  extant  Latin  writer. 

In  the  Villa  Doria  Pamfili  at  Borne  was  discovered,  in  1822,  a  very 
extensive  columbarium,  or  rather  an  assemblage  of  columbaria,  which 
are  shown  on  the  accompanying  plan.  It  was  surrounded  by  a  wall, 
with  a  triple  entrance,  formed  by  two  columns.  The  columbaria, 
which  are  on  a  very  diminutive  scale,  are  placed  without  any  regu- 
larity. One  building,  a,  superior  in  workmanship  to  the  others, 
appears  to  have  been  a  sznall  temple  in  antis,  built  with  red  bricks,  set 
with  very  delicate  joints,  and  rubbed  on  the  surfaces.  The  chambers, 
B,  B,  B,  &e.,  were  superior  columbaria,  with  large  niches,  which  con- 
tained double  olke  or  vases  for  the  ashes  of  the  dead,  with  small 
tablets  let  into  the  wall  below  each  niche.  The  small  structures  at  c,  o, 
which  most  resemble  the  dovecotes,  are  supposed  to  have  been  the 
sepulchres  of  the  slaves.  They  are  built  with  reticulated  work,  and 
are  filled  with  several  rows  of  pigeon-holes,*  which  contain  olls8 :  they 
have  no  inscriptions.  The  brickwork  of  these  columbaria  is  of  several 
dates,  if  we  may  judge  from  the  diversity  of  construction.  The 
chambers  B  6,  b  6,  have  stone  doorways,  Egyptian  in  character.  The 
interior  of  ^ese  little  structures,  and  the  temple,  have  been  stuc- 
coed  and  ornamented  with  reliefs,  and  painted.  In  the  columbaria 
of  wealthy  families  a  considerable  amount  of  decoration  was  some- 
times expended.  In  the  immediate  neighbourhood  of  the  Columba- 
rium, in  the  Villa  Doria  Pamfili,  are  numerous  inscriptions,  tablets,  and 
monumental  urns,  which  belonged  to  these  sepulchres,  but  having  been 
removed  from  the  ollse,  they  lose  part  of  their  interest.  There  are 
several  columbaria  in  the  neighbourhood  of  Rome,  among  which  that 
of  the  family  Pompeia  is  remarkable  for  its  tablets  and  urns.  There  is 
another  and  very  fine  sepulchral  chamber,  discovered  in  the  year  1746, 
near  the  gate  of  San  Sebastian  at  Rome. 

COLUMBIN  (CjjHijO,  ?),  the  supposed  active  principle  of  the  Co- 
lumba  root.    The  root  contains,  according  to  Bucfainer — 

Bitter  Bubftance  trith  resin        •        ,        .        .        .12*2 

B«8lnou8  colouring  matter j)*0 

Wax '2 

Gum 4*7 

Starch 25-0 

Pectin 17-4 

Fibre 22-6 

Water,  salts,  and  loss    , 12*9 

100  0 

Columbin  is  obtained  from  the  alcoholic  extract  of  the  root,  and 
crystallises  therefrom  during  spontaneous  evaporatipn.  It  is  purified 
by  filtering  its  alcoholic  solution  through  animal  charcoal,  and  it  then 
possesses  the  following  properties :  It  crystallises  in  bitter,  inodorous, 
colourless  rhombic  prisms,  possessing  neither  acid  nor  alkaline  reaction. 
Boiling  alcohol  of  '835  dissolves  from  ^  to  ^  of  its  weight.  It  is  also 
soluble  in  caustic  alkalies.     Taken  iotemally  it  ii  poisonous. 

COLUMBIUM  (Ta)  Tantalum.  A  metal  found  in  1802,  m  two 
Swedish  minerals,  tantaliU  and  yttro-tantalite.  The  first,  somtimes 
called  also  Columbite,  occurs  amorphous  and  nodular,  and  also  crystal- 
lised in  the  form  of  a  right  rhombic  prism.  The  massive  variety  is 
either  granular  or  compact :  the  crystals  are  grayish-black :  fracture 
uneven;  hardness,  6 :  sp.gr.,  6*038 ;  lustre,  imperfect  metallic;  it  is 
opaque.  It  contains  about  80  per  cent,  of  oxide  of  columbium,  12  of 
oxide  of  iron,  and  8  of  oxide  of  manganese.  The  yttro-tantalite  con- 
tains oxide  of  columbium,  yttria,  and  some  other  substances. 

Columbium  is  obtained  with  great  difficulty.  BerzeUus  procured  it 
by  heating  potassium  with  the  potasso-fluoride  of  columbium.  It  is  a 
black  powder,  which  by  the  burnisher  acquires  the  colour  and  lustre 
of  iron.  The  specific  gravity  is  about  6.  It  is  nearly  insoluble  in 
acids.  When  heated  in  the  air  it  is  oxidised,  and  converted  into 
columbic  acid. 

Oxygen  and  Columhium  combine  in  two  proportions,  forming  colum- 
bic acid  and  oxide  of  columbium. 

Columbic  acid  may  be  obtained  by  burning  the  metal  in  the  air ;  it 
is  colourless,  insipid,  and  does  not  act  upon  vegetable  blue  colours. 
When  heated  with  charcoal  it  is  reduced  to  the  state  of  oxide.  If 
heated  with  iron  it  loses  oxygen,  and  an  alloy  of  iron  and  columbium 
is  formed.  Columbic  acid  combined  with  water  forms  a  very  white 
hydrate,  which  reddens  vegetable  blues.  It  combines  with  salifiable 
l.ises  to  form  salts  which  are  called  eolumbates,  but  no  one  of  them  is 
of  any  importance,  or  applied  to  any  purpose  whatever. 

Columbic  a,cid  is  composed  of — 

8  equivalents  of  oxygen  .        ,        .        24 
1  equivalent  of  columbium         .    .      186 

Equivalent         •        .      209 

Oxide  of  Columbium  is  obtained  by  heating  columbic  acid  to  white- 
ness in  a  covered  crucible.  It  is  of  a  grayish  black  colour^  very  hard, 
and  almost  infusible. 


Oxide  of  coliusbium  consists  of-* 

2  equivalents  of  oxygen  ...        16 
1  equivalent  of  columbium         .    .      185 

Equivalent         .        .      201 

Columbium  combines  also  with  chlorine  and  sulphur,  9^6.,  but  these 
compounds  are  little  known  and  of  no  importance. 

COLUMN,  from  the  Latin  cdumna.  The  column  is  a  shaft  of  wood, 
stone,  or  iron,  in  the  form  of  a  truncated  cone,  a  little  swelled  from  the 
straight  line  at  about  one-third  its  height  from  the  lower  extremity : 
this  swelling  is  called  the  entasLs.  The  column  ie  furnished  with  a 
base  at  the  foot  and  a  capital  at  the  head  of  the  shaft.  Columns  are 
of  various  proportions  ai^d  kinds :  circular  on  the  plan,  and  rarely 
polygonal  The  Romans  had  five  models  of  columns,  which  were 
called  orders ;  but  the  Greeks,  from  whom  the  Romans  appear  to  have 
derived  their  architecture,  only  three.  The  Egyptians  uwd  columns, 
but  they  were  very  different  in  their  fotm  and  proportions  from  both 
the  Roman  and  Greek  examples.  Very  different  again  from  all  these 
were  the  columns  in  Assyrian  architecture.   [Nineyeh,  Abohitkotubs 

OP.] 


[Egyptian  Colnmn  in  the  British  Museum.] 

The  elliptical  figures  are  the  cartouches  on  the  eolomn,  drawB  to  a  larger 
scale.    The  height  of  the  column  is  IS  ft.  11}  in. 

The  five  Roman  orders  are  the  Corinthian,  Ionic,  and  Composite, 
which  is  a  mixture  of  the  two  former,  and  the  Doric  and  the  Tuscan^ — 
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two  cutlers  very  similar  in  appearance  and  character  to  each  other. 
[Roman  Abchiteoture.] 
The  Qreek  Corinthian^  Doric,  and  Ionic  differ  from  the  Roman. 


The  proportions  of  the  orders  vary  slightly  in  almost  every  example  of 
antiquity ;  but  the  distinguishing  features  are  the  capitals.  The  bases 
also  vary  in  proportion,  and  sometimes  in  the  profiles  of  their  mould- 


IHalf  the  CoriothUn  capiUl  of  the 
Temple  of  Vesta,  at  Tivoli.] 

b  to  an  ordinary  observer  as  the  difference 


ings ;  but  this  is  not  so  appar 
in  the  capitals  of  the  orders. 

The  Corinthian  capital  consists  of  the  leaves  of  the  acanthus  [Acan- 
thus] with  two  spiral  horns  at  each  of  the  four  angles  of  the  abacus. 
In  the  centre  between  these  horns  are  two  smaller  spirals  attached  to 
the  bell  of  the  capital ;  under  these  are  two  rows  of  acanthus  leaves 
regularly  disposed,  eight  being  placed  in  each  row,  and  eight  large  double 
leaves  supporting  the  angular  horns,  called  also  volutes.  These  are  the 
leading  features  of  the  Corinthian  capital,  although  some  are  more 
ornamental  than  others,  and  have  enriched  details  about  the  abacus  and 
the  bell,  which  others  have  not.  The  most  striking  diffiBrenoe  between 
the  character  of  the  Qreek  and.  Roman  foliage  of  the  Corinthian 
coluom  is  this :  the  leaves  of  the  Greek  have  angular  points,  and  are 
almost^  straight  on  the  sides ;  the  Roman  are  rounded  on  the  sides ;  the 
section  of  the  hollow  of  the  Greek  is  angular,  while  the  Roman  is 
either  a  segment  of  a  circle,  or  formed  of  two  segments  of  a  circle 
meeting  in  the  centre  of  the  hollow  of  the  points  of  the  acanthus 
leaf.  The  Greek  leaves  may  be*said  to  have  more  of  the  natural 
character  of  the  acanthus,  or  the  thistle,  while  the  Roman  is  more  arti- 
ficial, and  oonsequentiy  less  like  the  model  from  which  the  Greeks 
drew  their  capital.  There  are  examples  of  the  Greek  Corinthian 
capitals,  although  much  mutilated,  in  the  Elgin  collection  in  the 
British  Museum ;  and  casts  of  the  Roman  examples  from  the  temple  of 
Jupiter  Stator,  liars  Ultor,  and  the  Pantheon,  also  in  the  British 
Museum.  The  bell  of  the  Corinthian  capital  may  be  clearly  under- 
stood from  the  annexed  drawing  of  the  mutilated  single  Corinthian 


[Half  the  Corinthian  opital  fh>m  the 
monument  of  Lycicrutee,  at  Athena.] 

capita],  as  we  meet  with  the  latter  in  the  Temple  of  Jackly  near 


[BeU  tA  a  Corinthian  Capital,  a  tngmtnt  trom  the  Temple  of  Apollo,  at  Basss. 
From  the  4th  vol.  of  Stuart*8  *  Athens.'] 

capital  found  in  the  Temple  of  Apollo  at  Bassse,  near  Phigaleia ;  and 
the  accompanying  drawings  of  Egyptian  capitals,  from  the  FVench  work 
on  Egypt,  will  show  better  than  any  elaborate  description  the  strong 
resemblance  of  the  Egyptian  capital  to  the  bell  of  the  Corinthian 


[Egyptian  Capitals.] 
Mylasa,  and  the  Chon^c  monument  of  Lyslcrates  at^ 
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order  of  the  Temple  of  Vesla  at  Rome,  which  very  much  reaeihbles  the 
order  of  the  Temple  at  Jackly,  was  most  probably  copied  from  it. 
Among  other  peculiarities,  it  has  the  same  defect  of  the  leaves  pro- 
jecting beyond  the  line  of  the  shaft,  and  is  the  only  building  of  the 
Corin3iian  order  in  Rome  which  has  a  Greek  character.  Some  Greek 
Corinthian  capitals  have  only  one  row  of  acanthus  leaves,  and  are 
without  the  horns  under  the  abacus,  the  bell  being  decorated  with 
flat  leaves  called  water-leaves,  as  in  the  Tower  of  the  Winds  at 
Athens. 

The  Ionic  column  is  characterised  by  the  two  large  spirals  or  volutes 
on  two  of  its  faces,  connected  under  the  abacus,  llie  other  sides  con- 
nect these  faces  at  right  angles  by  a  kind  of  baluster  placed  horizontally. 
Beneath  this  baluster  and  the  astragal  surmoimtiiig  the  top  of  the 


[H«U  the  Ionic  capital  of  the 
order  employed  in  the  cella  of 
the  Temple  of  Apollo  at  Basse.] 


[Half  of  the  capital  of  the 
Erecthcum.] 


shaft  of  the  column  is  the  neck  of  the  capital,  which  in  some  Greek 
examples  is  richly  decorated ;  the  baluster  is  also  occasionally  enriched. 
In  some  Ionic  capitals  all  the  faces  of  the  volutes  are  conjoined  at  the 
extremities,  the  laces  being  curved  inwards  as  in  the  Temple  of  Apollo 
at  Bass®.  Ionic  columns  placed  at  the  angles  of  porticos  have  some- 
times the  volute  ingeniously  formed  at  the  angle,  so  as  to  present  a 
voluted  face  either  ranging  with  the  volutes  of  the  portico,  or  with  the 
volutes  of  the  column  at  the  side  of  the  portico.  The  angle  colunm 
of  St.  Pancras  Church,  London,  has  the  angular  faces  curved.  The 
ani^lar  volutes  in  some  Roman  examples  are  formed  of  two  half 
volutes  placed  at  right  angles  to  each  other.  The  bases  of  the  Ionic 
vary  perhaps  more  than  any  other  order.  In  Roman  examples  the 
Attic  base  is  employed. 

The  Composite  column,  as  its  name  implies,  is  a  compound.  It  is 
formed  of  the  Corinthian  and  Ionic,  but  partakes  more  of  the  Corinthian 
character  and  proportions. 

The  Roman  Doric  and  Tuscan  columns  are  shafts  with  moulded 
capitals  and  bases,  the  Doric  only  having  a  slight  decoration  of  rosettes 
and  buds  in  the  neck  of  the  capital,  and  some  trifling  additional 
mouldings.  The  Grecian  Doric  differs  from  the  Roman  both  in  pro- 
portion and  in  the  mouldings  of  the  capital,  in  the  flutings  being 
without  fillets,  and  in  its  being  almost  always  without  a  base. 

An  order  includes  the  column  with  the  whole  of  the  entablature,  or 
the  superstructure  raised  on  it,  which  is  divided  into  architrave,  frieze> 
and  cornice.  , 

All  the  great  architects  of  the  cinque  cento,  and  after  them  those  of 
the  later  Italian  and  French  schools,  have  differed  in  the  proportions 
and  details  of  the  orders,  but  for  the  most  part  in  a  trifling  degree. 
The  proportions  of  the  five  Roman  orders  whicli  we  have  adopted  here 
as  our  rule  are  those  laid  down  in  Sir  William  Chambers's '  Archi- 
tecture,' and  which  are  generally  employed  by  the  English  architects 
of  the  present  day.  The  proportions  of  the  oiders  used  by  the  Greeks 
are  from  the  authority  of  Stuart.  The  measure  by  which  the  pro- 
portions of  the  orders  are  determined,  is  the  diameter  of  the  base  of 
the  shaft  of  the  column,  which  is  divided  into  two  parts  called  modules, 
and  each  module  is  divided  into  80  parts  called  minutes.  This  scale  is 
in  general  use  in  all  countries  which  derive  their  architecture  from  the 
Greeks  and  Romans. 

Thus  the  height  of  the  shaft  of  the  Tuscan  order,  from  the  upper 
line  of  the  fillet  of  the  base  to  the  upper  line  of  the  as^:agal  of  the  neck 
of  the  colunm,  is  12  modules  or  semicUameters  high;  the  base,  including 
the  plinth,  is  80  minutes ;  the  capital,  30  minutes ;  the  architrave,  814 
minutes;  the  frieze,  31  (  minutes;  the  cornice,  including  the  bed-mould 
or  ogee,  42  minutes ;  and  the  projection  of  the  cornice,  42  minutes. 
The  shaft  of  the  Doric  order  is  13  modules  28  minutes ;  the  base, 
30  minutes;  the  capital,  82  minutes ;  the  architrave,  80  minutes ;  the 
frieze,  45  minutes ;  and  the  cornice,  45  minutes.  The  projection  of 
tho  cornice  is  57  minutes.  The  shaft  of  the  Ionic  order  contains 
16  modules  9  minutes ;  the  base,  80  minut-es ;  the  capital,  from  the 
upper  line  of  the  astragal,  21  minutes ;  the  architrave,  404  minutes ; 
the  frieze,  404  minutes ;  and  the  cornice,  54  minutes.  The  projection 
of  the  cornice  is  54  minutes.  The  Corinthian  order  has  the  shaft 
16  modules  20  minutes ;  the  base,  80  minutes ;  the  capital,  70  minutes ; 
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the  architrave,  45  minutes ;  the  frieze,  45  minutes ;  the  cornice,  60 
minutes;  and  the  projection,  58  minutea  The  Composite  order  is 
similar  in  its  general  proportions  to  the  Corinthian ;  and  the  colunms 
of  the  Roman  orders  diminish  in  diameter  about  one-sixth ;  that  is,  are 
50  minutes  at  the  upper  diameter  of  the  shaft  But  by  a  reference  to 
the  proportions  of  some  of  the  colunms  of  ancient  edifices  at  the  end  of 
this  article,  some  variations  from  this  proportion  will  appear. 

The  Greek  Doric  varies  very  much  in  its  proportions.  The  Doric  of 
the  Parthenon  has  the  shaft  and  capital  10  modules  8  minutes  high, 
and  the  entablature  3  modules  15  minutes.  For  a  scale  of  the  pro- 
portions of  the  leading  features  of  some  of  the  best  known  examples  of 
antiquity,  see  the  end  of  this  article. 

The  Tuscan  order,  which  is  simple  in  its  design,  has  a  base  formed 
of  a  plinth  or  squared  piece  of  stone  as  a  foundation,  and  a  torus  above 
it,  surmounted  with  a  fillet.  The  shaft  is  terminated  with  a  fillet  and 
an  astragal,  on  which  the  capital  is  set,  consisting  of  a  necking  (a  pro- 
longation of  the  shaft)  and  an  ovolo  moulding  supporting  the  squared 
abacus,  which  is  surmounted  with  a  fillet.  The  architrave  is  a  plain 
face  with  a  broad  fillet.  The  frieze  also  is  a  plain  face.  The  cornice 
consists  of  an  ogee,  a  fillet,  an  ovolo  forming  the  bed-mould  of  the 
cornice,  which  consists  also  of  the  corona  and  fillet,  surmounted  with 
a  cymatium. 

The  Roman  Doric,  resembling  in  some  particulars  the  Tuscan,  is 
however  very  much  richer.  The  Doric  base  consists  of  a  plinth,  a 
torus,  a  hollow  moulding  with  a  fillet  above  and  below  it ;  on  the 
upper  fillet  is  another  torus  and  fillet,  from  which  rises  the  shaft, 
curved  where  it  springs  from  the  fillet :  the  lower  diameter  of  the  shaft 
of  a  column  is  always  measured  from  the  point  where  this  curve  ends, 
and  is  joined  to  the  straight  line  of  the  shaft.  This  is  the  Attic  base, 
which  is  most  commonly  used  in  all  the  orders  except  the  Tuscan. 
The  shaft  of  the  Doric  is  terminated  like  the  Tuscan,  and  from  the 
summit  springs  the  capital  with  a  neck  enriched  with  rosettes  and  buds. 
Above  the  necking  are  three  flat  annular  rings  or  fillets,  then  an  ovolo 
moulding  surmounted  with  the  abacus,  which  is  finished  with  a  small 
ogee  moulding  and  fillet.  The  architrave  is  a  plain  face,  with  a  flat 
band  (tcenia)  and  a  fillet  under  the  triglyph,  with  six  guttes  or  drops 
under  the  fillet.  The  frieze  is  divided  into  compartments  with  a  triglyph 
over  each  column  and  one  or  more  between,  according  to  the  width  of 
the  interoolumniation.  The  triglyphs  which  project  slightly  from  the 
face  of  the  frieze  are  channelled  with  angular  channels  and  two  half 
channels  at  the  sides  of  the  triglyph.  The  metope,  or  space  between 
two  triglyphs,  is  square  or  nearly  so ;  this,  however,  depends  on  the 
intercolumns.  The  triglyphs  are  bound  together  by  a  facia,  sur- 
mounted by  a  small  fillet  under  the  bed-mould  of  the  cornice,  which 
is  an  ovolo  moulding  or  an  ogee.  Over  this  is  the  mutule  band  with 
the  mutules,  square  in  form,  projecting  over  the  triglyphs ;  an  ogee 
surmounts  the  mutules  and  the  mutule  band.  The  mutules  support 
the  cornice,  consisting  of  the  corona,  an  ogee  and  fillet,  and  a  cavetto 
or  hollow  moulding.  The  soffit  or  under-side  of  the  oomice  is  some- 
times enriched  with  pannels,  and  guttse  are  placed  imder  the  mutules. 
The  Dorio  of  the  theatre  of  Marcellus  at  Rome  has  dentils  with  an 
ogee  bed-mould  in  the  cornice  in  lieu  of  the  mutules ;  and  the  basilica 
by  Palladio  at  Vicenza  is  without  either  mutules  or  dentils,  having 
instead  of  them  a  bold  ogee  and  ovolo  moulding,  and  the  architrave 
divided  into  two  tacm. 

The  Greek  Doric  differs  considerably  from  the  Roman,  being  almost 
always  executed  without  a  base.  The  flutings  of  the  shaft  are  twenty 
in  number  without  fillets ;  some  examples  are  fluted  only  at  the  upper 
and  lower  extremities.    The  capital  consists  of  a  solid-looking  abacus 


[Half  the  capital  of  the  Parthenon  at  Athens.] 

without  any  moulding  above  it,  but  supported  by  a  very  elegantly- 
curved  echinus-moulding,  which  swells  gradually  out  of  the  line  of  the 
shaft,  being  bound  round  by  three  annulets  or  rings  near  the  top  of 
the  shaft,  and  on  the  under  extremity  of  the  echiuus.  A  part  of  the 
shaft  is  also  cut  off  by  a  sinking,  or  channel,  cut  into  the  shaft,  forming 
the  neckmg  of  the  capital.  The  features  of  the  entablature  are  very 
simple.  [Greek  Architeotube.]  The  triglyphs  are  not  very  dis- 
similar in  the  Roman  and  Greek  Dorio,  except  in  the  setting  them 
off  on  the  frieze.  In  the  Roman  they  are  invariably  set  over  the  centre 
line  of  each  colunm,  the  angle  of  a  building  being  terminated  by  a 
portion  of  a  metope.    In  the  Greek  the  triglyph  is  invariably  com- 
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menced  at  the  angle  of  the  building,  and  not  over  the  centre  line  of 
the  column  generallj. 


same,  and  they  differ  but  slightly  in  their  mouldings  and  enrichmenta. 
The  base  of  both  Corinthian  and  Composite  is  tbe  Attic.    The  flutings 


[Greek  Doric  order  of  the 
Parthenon.] 


[lonio  order  of  the  Ereotheam 
•t  Athens.] 


The  Roman  Ionic  has  an  Attic  base.  The  capital  is  formed  with 
two  volutes  on  two  faces,  and  the  volutes  are  connected  by  horizontal 
lines,  though  sometimes,  like  the  Qreek,  the  curved  line  is  employed. 
The  abacus  is  formed  of  a  fillet  and  an  ogee.  Under  the  horizontal 
lines  connecting  the  volutes  is  an  echinus  and  astragal  or  bead-mould- 
ing enriched.  The  architrave  is  divided  into  two  facise :  the  upper 
face  is  siumounted  with  a  fillet  and  ogee  enriched,  and  the  lower  with 
a  small  echinus,  also  enriched,  having  a  narrow  fillet  underneath  it. 
The  frieze  is  usually  plain,  though  l£e  temple  of  Fortuna  Yirilis  at 
Home  has  a  meagre  decoration.  The  cornice  is  supported  by  an  ogee 
moulding  and  dentils  surmounted  with  a  fillet,  a  b^id  moulding,  and  a 
large  enriched  echinus  moulding.  The  cornice  itself  consists  of  a 
corona  with  a  small  ogee  and  fillet,  on  which  is  placed  a  cymatium. 
The  volutes  of  the  capital  are  connected  at  the  sides  by  a  pulvinus,  or 
cushion,  commonly  called  the  baluster  of  the  Ionic  order.  The  Greek 
Ionic  varies  in  proportion,  and  is  superior  in  beauty  to  the  Roman 
example.  The  method  of  drawing  the  Roman  volute  called  Goldman's 
volute,  is  described  in  Sir  William  Chambers's  Architecture. 

The  following  is  a  very  accurate  method  of  drawing  the  Greek  volute 
similar  to  the  form  of  the  volute  of  the  Erectheum  or  Minerva  Polias 
at  Athens.  Divide  any  perpendicular  height,  a  b,  into  12  equal  parts. 
Through  the  7th  division  g  from  the  top,  draw  the  line  o  D  at  right 
angles  to  a  b.  Then  upon  the  line  o  D,  from  the  centre  g,  set  off 
towards  o  six  of  the  seven  divisions  between  a  and  g.  Draw  the  lines 
o  H  and  E  F,  at  angles  of  45  degrees  to  the  lines  a  b  and  o  D  respec- 
tively. Bisect  the  line  joining  a  and  o  by  6  a,  and  produce  it  till  it 
cuts  E  F  in  d  Then  from  c?,  as  a  centre,  with  the  radius  d  kot  d  o, 
describe  the  quadrant  a  o  of  the  volute.  Then  join  o  d^  cutting  the 
line  o  H  in  « ;  from  the  point  e  describe  with  the  radius  «  o  or  e  b  the 
quadrant  o  B,  passing  through  B,  the  extremity  of  the  line  a  b  ;  and 
proceed  in  this  manner  with  all  the  quadrants  till  you  touch  the 
centre.  The  centres  of  the  segments  a  o,  o  b,  b  d,  &c.,  are  always 
found  on  the  diagonal  lines  E  F  and  o  H. 

The  best  examples  of  the  Roman  Ionic  order  are  fluted,  with  twenty- 
four  flutings,  or  semicircular  channels,  divided  by  a  narrow  fillet,  which 
is  part  of  the  surface  of  the  shaft  of  the  column.  Some  Greek  exam- 
ples, as  at  Bassee,  have  only  20  flutings,  and  are  without  fillets. 

The  general  proportions  of  the  Corinthian  and  Composite  are  the 


[Method  of  drawing  the  spiral  forming  the  volate  of  the  Greek  lonio  of  the 
Ereotheum  and  Minerva  Polias  Temples,  at  Athens.] 

of  the  shaft  are,  as  in  the  Ionic,  twenty-four,  and  divided  by  fillets. 
The  capital  is  composed  of  two  rows  of  acanthus  leaves,  eight  in  each 
row,  and  the  upper  row  is  placed  between  and  over  the  divisions  of  the 
lower  row.  Four  spiral  volutes  in  each  face  rise  out  of  two  bunches  of 
the  acanthus  leaf,  and  two  of  them  are  connected  at  the  angles,  and 
support  the  abacus  formed  of  a  cavetto  and  fillet,  and  an  echinus, 
which  are,  except  the  fillet,  sometimes  enriched.  The  fsce  of  the 
abacus  is  formed  of  the  segment  of  a  circle,  whose  extremities  are 
supported  by  the  spiral  horns  or  volutes.  The  connected  ends  of  the 
abacus  form  a  narrow  face,  round  which  the  mouldings  are  continued, 
although  in  some  rare  instances  these  ends  are  pointed  by  the  inter- 
section of  the  two  curved  faces  of  the  abacus.  The  leaves  and  volutes 
are  carved  round  what  is  a  continuation  of  the  shaft,  formed  into  the 
shape  of  a  bell  reversed.  The  lower  row  of  leaves  generally  follows  the 
line  of  the  shaft,  which  is  considered  the  best  system  of  setting  them 
off  round  the  bell,  although  the  Temple  of  Vesta  at  Rome  has  the 
leaves  projecting  beyond  the  shaft,  and  Inigo  Jones  has  adopted  this 
system  in  the  Banqueting-house  at  Whitehall.  The  Corinthian  arohi' 
trave  is  divided  into  three  faces,  the  Composite  into  two.  The  upper 
face  is  surmoimted  with  an  astragal  and  ogee  enriched  with  a  fillet ;  the 
middle  face  has  above  it  a  small  enriched  ogee,  and  the  lower  face  an 


[A  Modillion  or  Console  of  the  cornice  of  the  Temple  of  Jupiter  Btator  at  Borne.] 

enriched  bead.  The  friese  is  enriched  with  figures  or  omamentik  The 
cornice  is  distinguished  by  its  modillions  and  dentils .  the  latter  are 
supported  by  an  ogee  and  astragal  enriched ;  the  former  by  an  enridied 
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echinus  and  astragal.  The  modillion,  which  is  set  at  intervals  under 
the  corona,  will  be  better  understood  by  the  annexed  view  of  a 
modillion  of  the  Temple  of  Jupiter  Stator,  showing  also  the  soffit,  or 
under-fiide  of  the  corona^  with  the  enriched  pannel  between  the  modil- 


lions.    The  modilUons  support  the  corona,  whi6h  is  terminated  with  a 
cymatium,  and  this  moulding,  in  the  example  before  us,  is  decorated 
with  lions'  heads. 
In  the  Composite  order,  mutules  are  sometimes  employed  instead  of 


[Half  the  Corinthian  capital,  Arom  Sir  Wm.  Chambers.] 
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[Half  the  Composite  capital,  from  Sir  Wm.  Chambers.] 


the  Corinthian  modillion.    The  orders  are  sometimes  set  on  pedestals,  I  a  deep  plinth.     The  die  is  surmounted  with  mouldings  forming  a 
consisting  of  a  square  ihaft^  called  the  die,  with  a  moulded  base  set  on  |  capitali  but  in  reality  resembling  more  the  cornice  of  an  entablature. 
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[Attic  Bate.] 


▲«lfag«ls. 


[Ionic  Baae  at  the 
Propyhea  of  Eleosia.] 


[Base  of  the  Breetheum.]         [Base  of  the      [Base  of  the 
Minerva  Poliai.]   order  of  the 
Temple  of 
Apollo  Dldy. 
mtcua.] 


[Profile  of  the  bases  of  the 

columns  employed  in  the 
Temple  of  Minerva  Polias, 
at  Prlene.] 


Chambers  allows,  for  the  proportion  of  the  die  of  the  Tuscan  pedestal,  I  minutes ;  the  Ionic,  three  modules,  eighteen  minutes ;  and  the  Corin- 
two  modules,  twenty-four  minutes ;  for  the  Doric,  three  modules,  six  |  thian  and  Composite,  foiu-  modules.     The  bases  and  capitals  are 
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respecUyely— Tuscan,  base  twenty-eight  minutes,  capital  fourteen 
minuteB ;  Doric,  baee  thirty-two,  and  capital  sixteen  minutes ;  Ionic 
base  thirty-siz,  and  capital  eighteen  minutes;  and  Corinthian,  base 
f oriiy,  and  capital  twenty  minutes. 

Qreek  mouldings  vary  from  the  Roman,  and  are  remarkable  for  being 
almost  invariably  drawn  by  the  hand,  and  not  formed,  as  in  the 
Roman  examples,  of  parts  of  circles  struck  with  the  compasses. 

The  flutings  of  columns  vary  in  the  depth  and  form  of  their  curves ; 
some,  as  in  the  Doric  orders,  are  flat  segments,  without  fillets  between 
them,  others  are  deep  segments  and  semicircles,  and  others  are  semi- 
elliptical,  and  sometimes  more  than  semi-elliptical,  on  the  plan,  as  in 
the  Jupiter  Stator.  Some  columns  of  antiquity  are  decorated  with 
spiral  flutes,  and  some  with  leaves,  as  in  the  Temple  of  Clitumnus,  and 
in  a  fragment  in  the  British  Museum. 

The  method  of  drawing  the  entasis  of  the  columns  employed  in 
Roman  architecture  is  described  by  Chambers,  p.  ii.  of  the  Preface. 
It  is  done  by  means  of  a  sliding  rule,  called  the  rule  of  Nicomedes. 

Some  account  of  the  entasis  of  columns,  by  Mr.  Jenkins,  is  given  in 
the  4th  vol.  of  Stuart's '  Athens,'  with  comparisons  of  the  entasis  of 
several  columns,  and  more  fully  and  elaborately  in  Mr.  Penrose's 
treatise  on  the  Parthenon,  published  by  the  Dilettanti  Society.  The 
Greek  entasis  is  much  more  subtle  than  the  Roman. 

We  may  here  observe,  generally,  that  the  principle  of  a  base  is 
support,  which  is  admirably  shown  in  the  Attic  base,  where  the  two 
tori  are  proportioned  and  arranged,  with  the  graceful  sweep  of  the 
cavetto  or  hollow  moulding  between  them,  to  sustain  the  ahs^  The 
hollow-moulding  gives  additional  height  to  the  base,  and  the  profile  is 
in  no  part  withm  the  perpendicular  Une  of  the  shaft,  which  would 
give  it  a  weak  appearance.  The  annexed  variety  of  bases,  from  Qreek 
examples  (see  preceding  page),  present  some  of  the  beauties  and  some 
of  the  defects  even  of  Greek  architecture.  The  base  of  the  Apollo 
Didymseus  shows  weakness,  and  the  torus  of  the  Minerva  Polias,  at 
Prieue,  appears  too  heavy  for  the  delicate  astragals  and  cavettos  beneath. 

Some  columns,  instead  of  being  fluted  the  whole  height  of  the  shaft 
are,  for  about  one-third  from  the  base,  made  polygonal,  each  side  being 
the  width  of  the  flute.  This  is  particularly  the  case  at  Pompeii,  where 
the  Doric  columns  are  often  very  slender.  In  the  internal  order  of  the 
Pantheon,  the  flutings  are  filled  with  cabling  about  one-third  of  their 
height.    Cabling  is  a  carved  band  projecting  out  of  the  fluting. 

FBOPOKTIONS  OF  BOMB  OF  THE  COLUMNS  EMPLOYED  IN  ANCIENT 

EDIFICES,  WITH  THE  ENTABLATUBE. 

DORIO. 


oomnrrHXA2f. 


Height 

Diameter;   Upper 

Height  of 

of 

of 

diameter 

Entablo. 

Column. 

Base. 

of  Shalt. 

tore. 

ft    in. 

ft.  in. 

ft.   in. 

ft.  in. 

Temple  of  Jupiter  Olymplos  at 

Agrigentnm      .... 

61    9 

13    0 

U)    6 

25    9*25 

Ditto  of  Hercules  at  Agrigentnm  . 

33  25 

7    0-5 

4  10 

Ditto  of  Apollo  Epicuriua  at  BassoB, 

near  Phigalela     .        .        .     . 

19    6-8 

3    7'75 

2  10*45 

6    51 

Ditto  at  Cadachio,  in  Corfta  . 

11    3*25 

2    0 

1    6 

8  10-75 

Ditto  of  Minerva  at  Athena,  called 

the  Parthenon      .        .      •  .    . 

31    4-9 

6    1-8 

4    9-75 

10  10-56 

Ditto  of  Theseus  .        •        .        . 

18    7-18 

3    3-4 

2    6-63 

6    5-9 

Ditto  at  Corinth       .... 

23    8 

5    5-10 

4    4-10 

Doric  Portico  at  Athens        • 

26    2-5 

4    4-05 

3    4-6 

7    4-58 

(Stuart's  •  Athens.') 

Trajan's  Column,  Roman  Doric     . 

97    9-1 

12    2-2 

10    8-8 

Antonine  Column,  ditto 

97    3-1 

13    1-9 

12    M 

Temple  of  Jupiter  Hellenius,  in 

^gina 

17    4-25 

3    2-6 

2    4-65 

6  10*05 

Ditto  of  Minerva  at  Sunium . 

19    9-15 

8    4-3 

a    6-65 

6    6 

Ditto  of  Jupiter  Nemseus  between 

Argos  and  Corinth        .        .    . 

33  11-2 

5    2-5 

4    8 

8    1*85 

Propylffia  at  Eleusis     •        • 

5    0-4 

3  10-98 

9    515 

Temple  of  Ceres  at  Eleusis        .     . 

6    6-27 

5    4 

12    8-96 

Ditto  of  Diana  Propylesa  at  Eleusis 

2    7 

2    0-75 

5    0-74 

Ditto  of  Nemesis  at  KhanL.us 

IS    6-45 

2    4-8 

1  10 

including 

1 

cymatlumJ 

zozric. 

Height 

Base  of 

Upper 

Height  of 

of 

Shaft. 

diameter 

Entabla- 

Column. 

of  Shaft. 

ture. 

ft.   in. 

ft.   in. 

ft.    in. 

ft.   in. 

Temple    of  Apollo   Epieurlus    at 

BassoB 

2    1-9 

1    9-4 

8    9-31 

Ditto  of  Erectheus,  Athena       .    . 

21  7.50 

2    8-3 

1  11-2 

4  11-25 

Aqueduct  of  Hadrian    ,        , 

19  1-95 

2    2-35 

1  ll-l 

4    2-90 

Temple  on  the  Ilissus       .        .    . 

14  8-300 

1    9-4 

1    6-2 

3    7-282 

Temple  of  Fortuna  Ylrilis  at  Home 

27  0 

8    2 

2    8 

6    8-6 
arehitraye, 

Temple  of  Bacchus  at  Teos    • 

3    8-6 

8    1*8 

2    6-4 

Mhicrva  PoUaa  at  Priene         .     . 

4    2-8 

8    6*4 

Apollo  DidymflBus  near  Uilctus     . 

6    8-2 

6    5-8 

8    6*2 

Propylcea  at  Eleusis         .        .    , 

•      • 

3    4-6 

2    9*24 

Height 

Diame. 

Upper 

Height  of 

of 

terof 

diameter 

Enubla. 

Column. 

Base. 

of  Shaft. 

tuie. 

ft.   in. 

ft.  in. 

ft.  in. 

ft.    in. 

Ineantada  at  Salonlca  .        • 

23    80 

2    59 

5    7-75 

Temple  of  the  Winds  (without  base)    13    6-85 

1    7*4 

Monument  of  Lysicrates  at  Athens 

11     7-65 

1    2 

0  11-65 

2    8-318 

Stoa,  or  Portico,  at  Athens       •     . 

28    0-534 

2  11-3 

2    6-65 

5    6  8 

Arch  of  Trajan,  Aneona        • 

23    2-7 

2    4-25 

2    0-25 

5    6-3 

Ditto  of  Constantine         •         •    . 

27    4-1 

2  U-2 

2    9 

7     1-2 

Portico  of  Pantheon  at  Home 

46     5-2 

4  10-4 

4    8*5 

10  11-6 

Interior  of  the  Pantheon  at  Rome 

34  10-4 

3    8-2 

3    2-3 

8    2-9 

Temple  of  Antoninus  and  Faustina 

46    7-7 

4  10-3 

4    2-8 

10    9-1 

Ditto  of  Vcsu  at  TiToU    .        •    . 

23    6 

2    5 

2    1-8 

4    3 

architrave. 

Ditto  of  Jupiter  Tonans 

46    6-2 

4    8-3 

3  11*4 

10    0 

1  Ditto  of  Jupiter  Stator     •        •    . 

48    4-9 

4  10-2 

4    2-5 

12  10-1 

Ditto  of  Vesto  at  Rome 

34    7*2 

8    2*5 

2    8-1 

Ditto  at  Jackly,  near  Mylasa,  in 

Asia  Minor,  the  supposed  site  of 

Labranda 

27    2*8 

2  10*35 

2    8*6 

5    6-6 

Ditto  of  Mars  Ultor  at  Bomo 

57  11 

nearly 
6  ft. 

5    1-6 

3  10*5 

coKPOsrra. 


Arch  of  Tltns       •        •        •        . 
Septlmius  Severuf   .        •        •    . 

Height 

of 
Column. 

Diameter 

of 

Base. 

Upper 
diameter 
of  Shaft. 

Height  of 

EntablA- 

tnra. 

ft.   in. 

20    8  5 

,  27  10-5 

ft.  in. 
2    0-2 
2  10  6 

ft.  in. 

1  9-4 

2  6*5 

ft.  in. 

5  4-4 

6  7 

YitruTlua  makes  the  height  of  the  Doric  (Roman)  seven  times  the  diameter ; 
the  Ionic,  8| ;  and  the  Corinthian,  two-thirds  higher  than  the  lonio,  or  nine 
diameters  and  one-sixth.  The  proportions  of  Palladio  and  Yignola  diiTer ;  the 
latter  are,  we  believe,  preferred  by  the  French  school.  See  the  Architectore 
of  Palladio  and  Yignola.  The  proportions  of  the  columns  given  above  ore 
ft-om  Stuart's  *  Athens;'  Taylor  and  Cressy's  ■Borne;'  *  Ionian  Antiquities;' 
*  Unedited  AnUqniUes  of  AiUca,*  &c. 

In  studying  these  works  the  student  shonld  be  guided  by  the  flgnree  denoting 
the  dimensions  rather  than  by  the  outlines. 

COLUHN.  This  term  is  appUed  to  any  formation  of  troops  in  which 
the  divisions  are  placed  behind  one  another  exposing  a  narrow  front  to 
the  enemy.  Thus  a  column  of  battalions  is  formed  by  a  nimiber  of 
successive  battalions  being  deployed  close  behind  one  another ;  while  a 
battalion  is  said  to  be  in  column  when  the  companies  of  which  it  is 
composed  are  deployed  in  rear  either  of  one  of  the  flank  companies,  or 
in  rear  of  the  two  centre  companies  or  two  centre  subdivisions.  A 
battalion  -is  said  to  be  in  open  colmnn  when  the  distance  between  the 
companies  is  such  as  to  admit  of  their  wheeling  into  line ;  and  to  be 
in  close  column  when  the  front  rank  of  one  company  is  within  a  few 
paces  of  the  rear  rank  of  the  one  before  it,  while  the  half  distance 
column  is  intermediate  between  the  two. 

The  formation  of  the  Greek  and  Roman  armies  was  almost  wholly  in 
column,  both  for  attack  and  defence.  And  it  was  only  on  the  intro- 
duction of  fire-arms  and  field  artillery  that,  from  the  ravages  com- 
mitted in  dense  masses,  a  more  extended  formation  was  adopted. 
Gustavus  Adolphus  was  one  of  the  first  to  employ  a  more  open 
formation. 

In  the  wars  of  the  French  Revolution,  at  the  close  of  the  18th 
century,  the  dense  colimm  was  universally  employed,  almost  of  necessity, 
as  the  raw  levies  were  not  sufficiently  trained  to  be  easily  handled  in 
any  other  formation,  and  the  loss  of  Ufe  entailed  was  not  considered  by 
their  generals,  to  whom  success,  however  dearly  purchased,  was  the 
only  obligation.  From  these  \dctories  and  those  of  the  first  Napoleon, 
who  also  employed  very  dense  columns  in  attack,  it  resulted  that  close 
coliunns  came  much  into  repute,  and  their  advantages  as  compared 
with  other  formations  are  much  contested  points  among  militaxy  writers, 
especially  between  English  and  foreign  authors ;  the  former  principally 
upholding  the  formation  in  line,  which  had  been  so  successfully  applied 
by  the  Duke  of  Wellington  in  the  Peninsula  and  at  Waterloo  against 
the  columns  of  the  French.  Still  we  must  not  blind  ourselves  to 
the  fact,  that  a  formation  which  can  be  applied  with  troops  of  such 
morale  as  the  English  may  not  be  the  b^t  with  others.  Jomini, 
when  discussing  this  question  in  his  '  Precis  de  Tart  de  la  Guerre ' 
remarks,  **  Dba  lors  quelle  serait  I'arm^e  Europ^ene  (si  Ton  excepte  les 
Anglais)^  que  Ton  pCit  se  hasarder  h  deployer  en  lignes  sur  deux  rangs." 
And  as  a  three  rank  formation  makes  a  column  too  dense,  and  it 
would  be  next  to  impossible  to  change  from  a  three  to  a  two  rank 
formation,  according  as  a  deployment  or  column  was  required,  he 
recommends  the  constant  employment  of  small  columns  of  attack  on 
a  two  rank  formation. 

From  the  great  advantage  that  the  formation  in  column  gives  m 
the  movement  and  handling  of  troops,  and  the  impossibility  of  con- 
ducting extended  movements  in  line,  even  if  there  were  any  object 
in  attempting  it,  the  column  will  always  in  some  shape  or  other  bo 
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employed  m  all  the  preHnunary  diBpoeitiouB  of  a  battle,  and  it  ia  only 
when  within  range  that  the  question  arises  as  to  formation.  For  the 
offensive,  the  objects  to  be  kept  in  view  in  the  formation  of  troops,  are 
mobility  combined  with  solidity  and  impulse ;  while  for  the  defensive, 
solidity  should  be  united  with  the  greatest  possible  amount  of  fire. 
Now  iSiQ  column,  if  not  too  deep,  combines  the  former  qualities  in  the 
highest  possible  degree,  and  in  an  attack  firing  is  not  required ;  indeed, 
if  the  men  once  commence  to  fire,  the  attack  will  in  all  probability  fail, 
for  the  impulse  and  impetuosity  of  the  charge  being  lost,  if  received  by 
a  steady  fire  from  the  enemy,  they  soon  get  into  confusion  and  retire. 
At  the  same  time  it  must  be  remembered,  that  the  deeper  the  forma- 
tion the  greater  will  be  the  carnage,  especially  if  artillery  be  employed 
in  the  defence  of  the  position  attacked ;  and  therefore,  if  the  troops  are 
sufficiently  steady  and  well  disciplined  to  be  managed  under  fire  in 
line  they  will  have  a  great  advantage.  The  deployment  from  the  column 
into  line  for  attack,  should  not  however  take  place  at  too  great  a 
distance  from  the  point  attacked,  as,  especially  in  moving  over  rough 
ground,  troops  in  line  soon  lose  their  formation ;  whilst  on  the  other 
hand,  if  the  deployment  is  too  long  deferred,  and  the  colmnn  while 
deploying  is  received  with  a  heavy  fire,  it  is  likely  to  be  thrown  into 
disorder,  and  if  then  promptly  chai^ged,  (as  at  Waterloo),  wUl  probably 
be  routed. 

Jomini,  while  condemning  the  formation  of  troops  in  large  masses, 
as  at  Waterloo,  argues  in  favour  of  battalion  colunms,  formed  on  the 
two  centre  companies,  with  two  companies  as  skirmishers,  thus  making 
the  depth  only  six  ranks,  as  a  good  general  formation  for  attack.  For 
he  says,  that  although  at  Talavera,  Busaco,  Fuente  d'Onor,  Albuera, 
and  Waterloo,  heavy  columns,  (in  one  case  twelve  battalions  deployed 
behind  one  another,  or  a  depth  of  thirty-six  ranks,)  had  been  annihilated 
by  the  fire  and  attack  of  the  Engli^  infantry  in  line,  on  front  and 
flank,  yet  that  this  is  no  proof  against  small  battalion  columns,  which 
have  not  been  sufficiently  tested.  And  for  defence,  he  considers  the 
first  line  should  be  deployed,  and  the  second  in  battalion  columns. 
The  success  of  the  line  or  column  will,  however,  depend  upon  its 
proper  application  by  the  general,  according  to  the  modifying  circum- 
stances of  groimd,  wnether  broken  or  even,  of  discipline  and  of  morale. 
And  no  general  rule  can  be  laid  down,  though  the  Duke  of  Wellington 
appears  to  have  almost  always  deployed  his  oolimms  before  attacking. 

COLURES  {al  nSKovpoi,  col^ri).  The  term  originally  applied  to  any 
great  circles  of  the  sphere  passing  through  the  poles,  out  came  at  last 
to  mean  only  the  circles  which  also  pass  through  the  equinoxes  and 
the  solstices,  which  are  distinguished  as  the  equinoctial  and  solstitial 
colures.  These  terms  are  now  of  very  little  use,  as  the  fact  of  a  star 
being  upon  either  circle  is  attended  with  no  remarkable  phenomenon. 
Astronomers  would  describe  a  star  on  the  equinoctial  colure  as  having 
either  no  right  ascension,  or  twelve  hours  of  right  ascension,  according 
as  it  is  on  the  vernal  or  autumnal  half  of  the  circle  ,*  and  a  star  on  the 
solstitial  colure  as  having  either  six  hours  or  eighteen  hours  of  right 
ascension,  according  as  it  is  on  the  summer  or  winter  side  of  the 
heavens.  If  we  say  that  the  sun  is  on  the  equinoctial  -colure  at  the 
quarter-days  of  March  and  September,  and  on  the  solstitial  colure  at 
those  of  June  and  December,  we  rather  elucidate  the  term  colure  than 
derive  information  from  it. 

The  solstitial  colure  passes  through  the  poles  of  the  ecliptic  also, 
and  might  be  called  an  ecliptic  colure ;  but  the  other  circle,  which 
passes  through  the  equinoxes  and  the  poles  of  the  ecliptic,  has  no 
distinct  name,  and  would  be  best  described  as  the  circle  from  which 
celestial  longitude  is  reckoned. 

COLZA,  OIL  OF.  The  seeds  of  the  Brassica  campestria  oleifera 
yield  by  expression  about  89  per  cent,  of  a  yellow  oil,  which  possesses 
a  specific  gravity  of  '9136,  and  solidifies  at  21"  Fahr.  It  is  a  mixture 
of  the  glycerine  compounds  of  two  acids,  namely  Bratsic  acid 
(C^H^jO^).  The  other  acid  resembles  oleic  acid,  but  does  not  seem  to 
be  identical  with  it.     Colza  oil  is  iised  both  for  lamps  and  in  cookery. 

COMA,  a  Greek  word  («rw/ia),  signifying  profound  sleep ;  a  morbid 
condition  of  the  brain,  attended  with  loss  of  sensation  and  voluntary 
motion,  the  patient  lying  as  if  in  deep  sleep. 

It  can  scarcely  be  considered  a  primaiy  or  idiopathic  disease ;  it  \a 
rather  symptomatic  of  that  condition  of  the  brain  which,  when  in 
sufficient  intensity,  produces  apoplexy.  If  it  be  regarded  as  a  positive 
disease,  it  must  be  considered  as  a  milder  form  of  apoplexy.  It  exists 
in  different  degrees  of  intensity;  several  of  which  degrees,  as  they  are 
attended  with  some  variety  in  the  symptoms,  and  are  dependent  on 
some  modification  of  the  pathological  condition  of  the  brain,  so  they 
have  acquired  distinct  names.  "V^en  there  is  a  state  of  rnental  and 
physical  torpor,  indicated  by  an  almost  constant  tendency  to  sleep,  and 
great  inaptitude  for  muscular  exertion ;  when  the  patient  is  sensible 
only  as  long  as  he  is  strongly  excited,  and  as  soon  as  the  external 
stimulus  is  withdrawn,  lapses  into  a  state  of  forgetfulness,  the  affection 
is  called  Lethargy.  When  no  distinct  consciousness  returns,  however 
the  patient  may  be  roused  or  stimulated,  though  there  stUl  remain 
some  indication  of  feeling  on  the  application  of  mechanical  irritation, 
as  on  being  pricked  or  pinched,  the  affection  is  oalled  Cams.  But 
when  the  insensibility  is  so  great  that  the  patient  indicates  neither 
sensation  nor  feeling,  whatever  mechanical  stimulus  be  applied,  this 
state  is  often  called,  by  way  of  eminence.  Coma.  This  comatose  state 
invariably  accompanies  apoplexy;  and,  as  has  been  stated,  ooou^  when 
intense,  passes  into  apoplexy. 


The  abolition  of  sensation  and  voluntary  motion  (animal  functions), 
which  constitutes  coma,  is  always  attended  with  a  greater  or  less 
disturbance  of  the  organic  functions.  The  circulating  system  is  dis- 
ordered ;  the  pulse  at  one  time  is  slow  and  full,  and  at  another  quick 
and  smalL  The  respiration  is  laborious,  and  is  commonly  preter- 
naturally  slow.  The  power  of  generating  animal  heat  is  almost  always 
diminished,  the  skin  being  cold  and  clammy ;  though  there  are  cases 
in  which  the  temperature  is  elevated  somewhat  above  tiie  natural 
standard.  The  countenance  is  usually  pale  and  sunk;  the  pupils 
dilated,  but  in  the  worst  cases  contracted ;  the  position  of  the  body  is 
supine ;  in  the  worst  cases  there  is  a  constant  tendency  to  sink  down  in 
the  bed ;  the  limbs  are  motionless ;  and  the  evacuations,  if  not  wholly 
retained,  which  is  usually  the  case,  are  passed  without  consciousness. 

In  coma  there  is  an  exhaustion  or  suppression  of  the  sensorial  powers, 
in  other  words,  an  abolition  of  the  cerebral  functions.  This  state  of 
the  nervous  is  always  attended  with  a  morbid  condition  of  the  vascular 
system.  There  is  either  a  congestion  of  the  capillary  blood-vessels, 
occasioning  obstructed  circulation  of  the  blood  through  the  brain,  or 
there  is  too  rapid  and  violent  a  flow  of  blood  through  the  cerebral 
vessels;  or  an  inflammatory  condition  of  the  blood-vessels;  or  an 
extravasation  of  blood,  or  an  effusion  of  serum  into  the  cerebral  sub- 
stance. In  addition  to  its  disordered  motion,  there  is  also  sometimes 
a  depraved  quality  of  the  blood.  There  is  reason  to  believe  that  to 
some  morbid  change  in  the  constitution  of  the  blood,  the  coma  incident 
to  bad  types  and  advanced  states  of  fever  is  mainly  owing. 

The  morbid  condition  of  the  brain,  on  which  coma  depends,  may  be 
induced  by  any  of  the  causes  ^hlch  have  been  enumerated  as  consti- 
tuting the  predisposing  and  exciting  causes  of  apoplexy.  [Apoplext.I 

COMA  BERENI'CES  (Constellation),  the  hair  of  Berenice,  placed 
among  the  stars  by  the  astronomer,  Conon,  in  memory  of  Berenice,  the 
wife  of  Ptolemy  Euergetes.  (b.o.  246.)  The  legend  is,  that  she  had 
dedicated  this  hair  to  Venus,  in  case  of  her  husband's  safe  return  from 
Asia,  and  that  it  disappeared  from  the  temple  in  which  it  was  placed, 
and  was  never  seen  again  till  found  in  the  starry  heavens,  where  it  now 
is,  close  to  the  tail  of  the  Lion,  and  passing  the  meridian  about  an  hour 
before  Arcturus.  [BsREmoE.]  Qeminus  attributes  the  constellation  to 
Callimachus,  who  mentions  it,  as  do  Catullus  and  Pliny.  Ptolemy 
does  not  place  the  stars  now  belonging  to  this  constellation  by  them- 
selves, but  in  the  tail  of  the  Lion ;  and  Hyginus  makes  no  separate 
mention  of  it.  It  was  constantly  mentioned  by  writers  on  the  sphere, 
biit  not  figured  or  catalogued  separately,  as  far  as  we  can  find,  ^  the 
time  of  Tycho  Brahd. 

The  constellation  Coma  Berenices  will  be  found  shut  up  in  th« 
triangle  formed  by  the  three  bright  stars,  Arcturus,  fi  Leonis,  and  a 
Canum  Venaticorum.     It  contains  no  stats  of  conspicuous  magnitude. 

COMB  MANUFACTURE.  Combs  are  generally  made  of  a  thin 
plate  of  wood,  horn,  tortoise-shell,  ivory,  bone,  or  metal,  which  may  be 
either  flat  or  ciu-ved,  having  one  or  two  of  its  edges  indented  with 
narrow  slits,  which  divide  the  substance  of  the  comb  into  long,  fine 
pointed  teeth.  Combs  employed  in  the  woollen  manufacture  are  det 
scribed  in  the  article  relating  to  that  subject.  Curry-combs,  used  in 
dressing  horses,  consist  of  a  number  of  iron  plates  notched  on  one  edfl« 
to  form  saw-like  teeth,and  attached  by  the  other  edge  to  an  iron  bade, 
in  parallel  lines,  so  as  to  form  an  instrument  the  action  of  whidii  if 
between  that  of  a  scraper,  a  comb,  and  a  brush. 

In  the  mode  of  cutting  and  shaping  the  plates  of  which  combs  are 
formed  there  is  little  call  for  remark ;  but  in  the  act  of  comb-cutting 
much  ingenuity  has  been  called  into  exercise.  The  hand-method  is  by 
means  of  a  double  saw,  consisting  of  two  separate  fine  saws,  placed 
parallel  with  each  other,  and  adjusted  to  such  a  distance  as  to  embrace 
a  tooth  of  the  required  fineness  between  them.  These  two  saws  are  so 
arranged  that  while  one  cuts  into  the  comb  to  the  full  depth  required, 
the  other  cuts  only  about  half  that  depth;  by  this  contrivance  the 
uniformity  of  the  comb  is  secured ;  because,  while  the  deeper  saw  is 
completing  the  first  cut,  the  shallower  one  is  forming  the  commence- 
ment of  the  second ;  and  when,  on  the  completion  of  the  first  cut,  the 
deep  saw  is  put  into  the  second  cut  to  complete  it,  the  shallower  one 
immediately  commences  a  third.  The  cuts  thus  formed  are  subse- 
quently enlarged  and  rendered  smoother  by  means  of  a  very  thin 
wedge-shaped  file,  which  also  points  the  teeth.  With  such  aocuracy 
may  these  operations  be  performed,  that  delicate  ivoiy  combs,  with 
from  fifty  to  sixty  teeth  in  an  inch,  are  produced  in  this  way.  Though 
this  method  of  comb-cutting  is  still  practised,  a  superior  and  much 
quicker  mode  by  means  of  circular  saws  and  revolving  cutters  foi 
pointing  the  teeth  has  been  long  in  use. 

By  the  above-described  modes  of  comb-cutting  all  the  material  oi 
the  interstices  between  the  teeth,  is  lost  or  destroyed;  but  by  the 
operation  known  as  the  ^ar^in^  of  combs  such  loss  or  waste  of  material 
may  be  avoided  in  the  manufacture  of  combs  of  tortoiseshell,  horn,  oz 
any  other  tough  material ;  two  combs  being,  by  this  process,  made  out 
of  one  piece,  the  teeth  of  one  being  cut,  by  the  pressure  of  chisel-like 
instruments,  out  of  the  interstices  of  the  other.  Mr.  Lyne*s  machine, 
for  this  purppse,  is  worked  by  the  alternating  action  of  a  lever  handle. 
The  piece  of  tortoiseshell  or  horn  is  secured  upon  a  traversing  carriage, 
which  is  capable  of  motion  in  a  direction  perpendicular  to  that  of  uie 
teeth  of  the  comb.  This  carriage  is  made  hollow,  to  receive  an  iron 
heater,  the  heat  of  which  softens  the  horn,  and  thereby  renders  it  more 
easy  to  cut.     Between  each  movement  of  the  carriage  the  cutter. 
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which  18  a  chisel  equal  in  breadth  to  the  length  of  the  intended  teeth 
of  the  comb,  is  brought  down  with  sufficient  force  to  cut  completely 
through  the  horn  or  tortoiseshell.  As  the  teeth  are  not  required  to  be 
perfe^y  parallel,  but  in  a  slight  degree  wedge-shaped,  the  successive 
cuts  of  the  chisel  must  incline  a  litUe  obliquely,  first  in  one  direction^ 
and  then  in  the  other,  for  which  provision  is  made  by  an  arrangement 
for  alternately  changing  the  position  of  the  cutter  during  its  descent. 
A  pair  of  very  narrow  chiselB  mounted  at  right  angles  with,  and  at  the 
ends  of,  the  long  cutter,  serve,  by  their  alternate  descent,  to  connect 
each  pair  of  cuts  at  their  converging  extremities,  so  as  to  detach  the 
ends  of  the  teeth.  In  Mr.  Rogers's  machine  for  the  same  purpose, 
everything  is  efiected  by  the  continuous  turning  of  a  winch,  which,  by 
means  of  a  crank,  works  a  double  cutter,  the  two  chisels  of  which  are 
capable  of  adjustment  according  to  the  size  of  the  teeth,  while  the 
screw  for  moving  the  bed  or  carriage  is  turned  by  means  of  a  cog- 
wheel upon  its  axis,  working  into  another  on  the  axis  of  the  winch. 
The  extent  of  motion  between  each  operation  of  the  cutter  is  regulated 
by  varying  the  relative  sizes  of  these  cog-wheels. 

Among  recent  novelties  in  conib-making  is  Mr.  Griffith's  curious 
patent,  in  1852,  for  ''  galvanic  combs,"  of  which  the  teeth  are  alter- 
nately of  copper  and  zinc,  while  the  handle  is  hollowed  into  a  chamber 
for  containing  a  roll  of  flannel  moistened  in  acid  solution.  The  in- 
ventor seems  to  expect  a  beneficial  galvanic  action  by  combing  the 
hair  with  this  apparatus.  A  more  promising  novelty  is  the  appli> 
cation  of  the  very  tough  substance  called  yulcanised  india-rubber 
[Caoutghouo  IfANUFAOTUBEs]  as  a  material  for  combs. 

COMBAT,  SINGLE.    [Duel.] 

COMBINATION  LAWa  The  laws  known  by  this  name  were 
repealed  in  1824.  TUl  then  any  combination  of  any  two  or  more 
masters,  or  of  any  two  or  more  workmen,  to  lower  or  raise  wages,  or  to 
increase  or  diminish  the  number  of  hours  of  work,  or  quantity  of  work 
to  be  done,  was  punishable  at  common  law  as  a  misdemeanour :  and 
there  were  also  thirty-five  statutes  in  existence,  most  of  them  applying 
to  particular  trades,  prohibiting  combinations  of  workmen  against 
masters.  The  Act  passed  in  1824  (5  Gea  IV.  c.  96)  repealed  aJl  the 
statute  and  common  law  against  combinations  of  masters  and  of  work- 
men ;  provided  a  summary  mode  of  oonvicti9n,  and  a  punishment  not 
exceeding  two  months'  imprisonment  for  violent  interference  with 
workmen  or  masters,  and  for  combinations  for  violent  interference ; 
and  contained  a  proviso  with  regard  to  combinations  for  violent  inter- 
ference, that  no  law  in  force  with  regard  to  them  should  be  altered  or 
affected  by  the  Act.  But  all  the  common  law  against  combinations 
being  repealed  by  the  Act,  this  proviso  was  considered  as  of  no  force ; 
and  the  Act  also  went  beyond  the  intentions  of  the  framers  in  legalising 
combinations  unattended  with  violence  for  the  purpose  of  controlling 
masters  in  the  mode  of  carrying  on  their  trades  and  manufactures,  as 
well  as  peaceable  combinations  to  procure  advance  of  wages  or  reduction 
of  hours  of  work.  The  Act  was  passed  after  an  inquiry  into  the  subject 
by  a  committee  presided  over  by  Mr.  Hume,  which  reported  to  the 
House  the  following  among  other  resolutions : — 

**  That  the  masters  have  often  united  and  combined  to  lower  the 
rates  of  their  workmen's  wages,  as  well  as  to  resist  a  demand  for  an 
increase,  and  to  regulate  their  hours  of  working,  and  sometimes  to 
discharge  their  workmen  who  would  not  consent  to  the  conditions 
ofifered  to  them ;  which  have  been  followed  by  suspension  of  work; 
riotous  proceedings,  and  acts  of  violence. 

''That  prosecutions  have  frequently  been  carried  on  under  the 
statute  and  the  common  law  against  the  workmen,  and  many  of  them 
have  su£fered  different  periods  of  imprisonment  for  combining  and 
conspiring  to  raise  their  wages^  or  to  resist  their  reduction,  and  to 
regulate  tiieir  hours  of  working. 

*'  That  several  instances  have  been  stated  to  the  conmiittee  of  prose- 
cutions against  masters  for  combining  to  lower  wages,  and  to  regulate 
the  hours  of  working ;  but  no  instance  has  been  adduced  of  any  master 
having  been  punished  for  that  offence. 

"  That  it  is  the  opinion  of  this  conmiittee  that  masters  and  workmen 
should  be  free  from  such  restrictions  as  regard  the  rate  of  wages  and 
the  hours  of  working,  and  be  left  at  perfect  liberty  to  make  such 
agreements  as  they  may  mutually  think  proper. 

''  That  therefore  the  statute  laws  which  interfere  in  these  particulan 
between  masters  and  workmen  should  be  repealed;  and  also  that  the 
common  law,  under  which  a  peaceable  meeting  of  masters  or  workmen 
m^  be  prosecuted  as  a  oonspnacy,  should  be  altered." 

Immediately  after  the  passing  of  this  Act  a  number  of  widely 
oiganised  and  formidable  combinations  arose  in  various  trades  and 
manufEUstures  for  the  purpose  of  controlling  the  masters  as  to  the  way 
'in  which  they  should  conduct  their  business ;  and  the  extent  to  which 
the  Act  had  repealed  the  common  law  being  doubtful,  and  the  Act 
having  clearly  gone  beyond  the  resolutions  on  which  it  was  grounded 
in  legalising  combinations,  Mr.  Huskisson,  then  President  of  the  Board 
of  Trade,  moved  early  in  the  session  of  1825  for  a  committee  to  con- 
sider the  effects  of  the  Act  6  Geo.  IV.  a  96 ;  and  a  committee  was 
appointed  with  Mr.  (afterwards  Lord)  Wallace,  then  Vice-President  of 
the  Board  of  Trade,  for  its  chairman.  This  committee  recommended 
the  repeal  of  the  Act  of  the  previous  session,  and  the  enactment  oi 
another ;  and  in  consequence  of  their  recommendation  the  6  Geo.  IV. 
c  129,  was  passed;  which  is  the  Act  now  in  force  relatiye  to  oombi- 
nationa. 


This  Act  repealed  the  6  Geo.  IV.  c,  96,  and  all  the  statutes  which. 
that  Act  had  repealed.  It  relieved  from  all  prosecution  and  punish- 
ment persons  meeting  solely  to  consult  upon  rate  of  wages  or  hours  of 
work,  or  entering  into  any  agreement,  verbal  or  written,  on  these 
points.  And  it  provided  a  pumshment  of  not  more  than  three  months 
imprisomnent,  with  or  without  hard  labour,  for  any  one  uaiog  violencOi 
or  threats  to  make  a  workman  leave  his  hiring,  or  return  work  un- 
finished, or  refuse  to  accept  work,  or  belong  to  an^  dub,  or  contribute 
to  a  common  fund,  or  pay  any  fine  for  not  belongmg  to  a  club,  or  con- 
tributing to  a  common  fund,  or  refusing  to  conform  to  any  rules  made 
for  advance  of  wages  or  lessening  of  the  hours  of  work,  or  regulations  of 
the  mode  of  carrying  on  any  business,  and  for  anv  one  using  violence 
to  make  any  master  alter  his  mode  of  carrying  on  nis  business. 

By  the  Act  6  Geo.  IV.  o.  129,  therefore  combinations  of  masters  and 
workmen  to  settle  as  to  rate  of  wages  and  hours  of  labour  are  made 
legal  and  freed  from  all  punishment ;  but  the  common  law  remains  as 
it  was  as  to  combinations  for  otherwise  controlling  masters.  Although, 
therefore,  workmen  may  conspire  together  not  themselves  to  work 
under  certain  wages,  they  must  carry  out  their  object  by  lawful  means, 
and  cannot  intimidate  or  prevent  masters  from  employing,  or  workmen 
from  taking  employment,  at  amr  wages  those  other  workmen  maj 
agree  for.     (Reg.  v.  Rowlands,  2  Den.  C.  C.  864.) 

By  9  Geo.  IV.  c.  81,  assaults  in  ^pursuance  of  a  combination  to  raise 
the  rate  of  wages  are  made  piuushable  by  imprisomnent  and  hard 
labour. 

COMBINATIONS  AND  PERMUTATIONS.  By  the  word  com- 
bination is  usually  meant  any  selection  which  can  be  made  out  of  a 
number  of  different  objects  without  reference  to  the  order  in  which 
they  are  placed ;  while  by  a  permutation  is  meant  a  combination  in 
which  different  orders  of  position  are  to  be  considered  as  oonstituttnga 
specific  difference.  Thus  abed,  acbd,  dacb,Bie9i[  the  same  com- 
bination of  four  out  of  the  alphabet,  but  different  permutations  of  four. 
The  investigation  of  questions  relating  to  combinations,  kc,  is  the 
principal  mathematical  part  of  the  theory  of  probabilities,  and  was  fint 
considered  in  detail,  with  reference  to  that  science,  by  James  Bemouilli 
and  Montmort  (see  Library  of  Useful  Knowledge:  'Probability'); 
but  the  common  rules  had  previously  found  their  way  into  arithmeti<»l 
treatises.  The  enormous  number  of  different  arrangements  of  which 
objects  are  susceptible,  even  when  their  number  is  not  large,  drew 
early  attention  to  the  subject.  We  shall  give  some  of  the  most  simply 
rules,  and  a  help  to  calculation  for  high  numbers. 

I.  The  number  of  permutations  having  x  in  each,  which  caabe  mada 
out  of  X  things,  is  the  product  of  x  terms  of  the  series^ 
X,X  — 1,    X  — 2,    X--3,&o. 

Thus,  out  of  10  things,  there  are  10  x  9,  or  90  permutations  of  two ; 
10  X  9  X  8,  or  720  permutations  of  three;  10  x  9  x  8  x  7,  or  6040 
permutations  of  four ;  and  so  on.  Finally,  the  number  of  different 
arrangements  which  the  whole  ten  will  admit  of,  say  the  number  of 
changes  which  can  be  rung  on  ten  bells,  is 

10.  9.  8.  7.  6.  6.  4.  8.  2.  1.    .or  8,628,800. 

IL  When  the  whole  number  of  things,  X,  contains  a  which  are 
alike  of  one  sort,  b  which  are  alike  of  another  sort,  Ac,  the  total  num- 
ber of  arrangements  of  the  whole  is  not  the  product  of  X,  X  —  1,  &c., 
down  to  1,  but  that  product  divided  by  the  product  of  1,  2,  8.  .  .  .  up 
to  a,  then  by  that  of  1,  2,  8.  .  .  .  up  to  6,  &&  This  residt  can  be  mo^ 
easily  formed  by  striking  out  common  factors  from  the  numerators  and 
denominators. 

III.  In  the  last  case,  the  number  of  permutations  of  x  out  of  X 
being  required,  no  simple  rule  can  be  given,  but  each  case  must  be 
solved  by  itself.  For  instance,  how  many  permutations  of  three  can  be 
formed  out  of 

a    a    a    h    h    e, 

(1.)  All  being  different,  8.  2.  1.  or  0.  (2.)  Where  a  is  lepeated 
twice,  we  have  6.  (8.)  Where  a  is  repeated  three  times,  one  only. 
(4.)  Where  b  is  repeated  twice,  we  have  6.    In  all,  19. 

IV.  The  number  of  combinations  of  x  things  out  of  X,  all 
differemt,  ia 

prod,  of  x  terms  of  X,  X  —  1,  X  —  2,  Ac 

divided  by 

prod,  of  X  terms  of  1,  2,  S,  &o. 

Thus  out  of  10  things,  the  number  of  combinations  of  four  is  10.  9. 
8.  7.  divided  by  1.  2.  8.  4,  or  210.  The  best  way  of  arriving  at  this 
result  is  by  destroying  common  factors,  which  shows  it  to  be  6.  3.  2.  7. 
Observe  also  that  we  may  shorten  this  process,  when  x  ia  greater  than 
the  half  of  X,  by  finding  out,  not  how  many  selections  can  be  taken, 
but  how  many  remainders  can  be  left  Thus  the  number  of  combina* 
tions  of  26  out  of  30,  is  the  same  as  the  number  of  combinations  of  6j 
for  26  can  only  be  taken  in  as  many  ways  as  6  can  be  left. 

V.  The  number  of  combinations  of  x  things  out  of  X,  any  repetition 
being  allowed,  is 

prod,  of  X  terms  of  X,  X  +  1,  X  +  2,  Ac 

divided  by 

prod,  of  X  terms  of  1,  2,  8,  &c 

VI.  The  number  of  ways  in  which  n  places  may  be  fiUed  up  from  » 
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letidn,  aDowing  any  letter  to  be  repeated  in  all  or  or  any  of  the  places, 
is  af,  or  the  product  of  ar,  ar,  ar,  .  .  .  .  («  factors  in  idl).  This  is  the 
number  of  permutations  of  n  out  of  x,  i^owing  repetition. 

VII.  The  number  of  ways  in  which  n  dififerent  letters  can  be  distri- 
buted into  X  bozee^  all  possible  modes  of  distribution  being  equally 
allowable,  is  of. 

YIII.  The  total  number  of  combinations  of  all  sorts  out  of  x  things, 
from  one  at  a  time  up  to  all  toffether,  both  indusive,  is  2*,  or  2.  2.  2. 
.  ,  .  {x  factors  in  all)  diminished  by  1.  Thus  out  of  4  things,  there 
are  2*  —  1,  or  15  dififerent  sections :  they  are 

alcd,  hcd,  aed,  ahd,  ale,  ah,  ae,  ad,  he,  hd,  ed, 
a,  h,  e,  d. 

Among  the  puriosities  of  this  subject,  it  will  suffice  to  mention  th9 
following :  The  number  of  all  possible  arrangements  of  letters,  repeated 
or  not,  and  capable  of  being  pronounced  or  not,  up  to  words  of  24 
letters,  is  of  the  following  order  of  magnitude  :  Take  a  million  of 
millions ;  repeat  it  a  million  of  million  times :  the  result  is  between 
1891  and  1892  millions  of  such  numbers.  As  an  instance  of  the  manner 
in  which  the  dropping  of  consonants  and  confusion  of  vowels  may  per- 
mit possible  alterations'  of  spelling,  M.  de  Mairan  computed  that  the 
word  HainoMi  might  be  spelt  in  2804  different  ways,  so  as  to  be 
pronounced  in  the  same  way  by  as  many  different  Frenchmen,  or  veiy 
nearly  so. 

The  most  useful  proposition  in  the  higher  part  of  the  theory  of 

combinations  is  the  reduction  of  the  formiida  1.  2.  8 (x  —  1)  a;  to 

a  very  dose  approximation,  which  can  be  easily  calculated  by  logarithms. 
It  afTords  at  the  same  time  a  useful  lesson  to  those  who  have  not 
studied  mathematics  at  all,  or  very  little;  we  have  seen  ignorance 
comport  itself  with  laughter  more  than  once  at  the  idea  of  the  pre- 
ceding product  being  found  by  employing  the  proportion  which  the 
circumference  of  a  circle  bears  to  its  diameter.  But  let  ir  =  8*141593 
be  this  proportion;  c  b  2*718282,  the  base  of  Napier's  logarithms : 
then  we  have 

1.2.8 («— 1)  «=  V2ir«  (— j  very  nearly. 

which  is  a  little  too  small,  but  the  error  is  only  about  the  12j;-th  part 
of  the  whole :  less  than  1  per  cent,  even  when  x  Sa  %o  low  as  10.  The 
expression  can  easily  be  calculated  by  logarithms.  Tables  of  the  loga- 
rithms of  this  product  will  be  found  at  the  end  of  the  article  '  Theory 
of  Probabilities/  in  the '  Encyclopaedia  Metropolitana.'  For  an  instance 
of  the  computation,  see  the  Library  of  Useful  Knowledge:  'Examples 
of  Arithmetic,'  ftc,  p  45. 

COMBINING  PROPORTION.    [Atomic  Theory.] 

COMBINING  VOLUME.    [Atomic  Volume.] 

COMBUSTIBLE.  In  its  more  restricted  and  usual  sense,  this  term 
signifies  a  body  which  is  capable  of  combining  with  oxygen,  with  the 
evolution  of  so  much  heat  as  to  become  luminous  or  incandescent. 

[COMBUSTTOi;.] 

COMBUSTION  IS  a  term  usually  restricted  to  describe  the  pheno- 
menon that  ensues  when  chemical  action  is  sufi&ciently  intense  to  pro- 
duce light  and  heat.  The  burning  of  coal,  wood,  paper,  candles,  oil, 
or  coal-gas  are  fft-miliAr  illustrations  of  combustion.  Less  common,  but 
more  brilliant,  instances  of  combustion  are  seen  in  the  explosion  of 
gunpowder,  or  fireworks,  or  in  the  burning  of  steel-wire,  charcoal,  or 
phosphorus  in  oxygen  gas. 

In  the  examples  of  combustion  above  alluded  to,  the  action  lies 
between  the  burning  body  on  the  one  hand,  and  pure  or  diluted  oxygen 
on  the  other ;  and  inasmuch  as  our  world  is  enveloped  in  an  atmosphere 
of  which  the  most  important  constituent  is  oxygen,  it  follows  that  all 
ordinaiy  instances  of  combustion  are  owing  to  the  rapid  oxidisation 
of  bodies  at  a  high  temperature.  It  would  be  wrong,  however,  to 
suppose  that  the  word  combustion  expresses  no  other  actions  than 
those  indicated.  Many  substances  bum  equally  well  in  atmospheres 
from  which  oxygen  is  excluded  altogether,  and  in  some  cases  even 
bum  more  readily  than  they  would  imder  similar  circumstances  in 
pure  oxygen.  For  instance,  when  the  metals  arsenic  or  antimony  are 
finely  powdered  and  thrown  into  an  atmosphere  of  chlorine,  they 
instantly  ignitA,  and  bum  with  evolution  of  light  and  heat ;  in  fact, 
literally  imdergo  combustion. 

OmlmttibUs,  and  »upportert  of  cornbustitm  or  non-combuaiibUs,  are 
terms  used  to  designate  two  ^stinct  classes  of  substances.  Air, 
oxygen,  chlorine,  &c.,  are  non-combustible,  that  is,  in  the  common 
acceptation  of  the  word ;  they  do  not  bum,  but  they  support  the 
combustion  of  other  substances,  such  as  wood,  coal,  &c.,  which  latter 
are  called  combustibles.  The  phraseology  is,  however,  purely  con- 
ventional, and  only  applicable  so  long  as  the  circumstances  under 
which  it  is  applied  remain  the  same.  For  instance,  common  coal-gas 
bums  in  atmospheric  air,  and  under  these  circumstances  the  gas  is 
called  the  combustible  and  the  air  the  non-combustible  or  supporter 
of  combustion.  But  change  the  conditions,  fill  a  jar  with  coal-gas, 
introduce  a  jet  of  common  air  and  ignite  the  latter,  perfect  com- 
bustion wHl  then  go  on  at  the  jet :  the  air  may  now  with  equal  pro- 
prietv  be  said  to  be  the  combustible  and  the  gas  the  non-combustible, 
for  the  gas  just  as  much  supports  the  combustion  of  the  jet  of  air  as 
in  the  former  case  the  air  supported  the  combustion  of  the  jet  of  gas ; 
in  fact^  both  are  equally  combustible,  and  both  equally  support  the 


combustion  of  each  other.  In  like  manner  a  jet  of  mercury  vapour  is 
combustible  in  an  atmosphere  of  chlorine,  and  a  jet  of  chlorine  is 
oombustible  in  an  atmosphere  of  mercury.  In  these  and  other 
similar  instances  the  chemical  action  between  the  two  bodies  at  their 
line  of  contact  with  each  other,  is  sufficiently  intense  to  produce  light 
and  heat,  and  consequently  it  is  at  that  Ime  that  the  phenomenon 
of  combustion  ensues. 

Spontaneous  etmbustion  is  combustion  that  is  set  up  between  two 
bodies  at  common  temperatures,  without  any  appUcation  of  artificial 
heat.  Thus,  the  burning  of  arsenic  and  of  antimony  in  chlorine, 
previously  referred  to,  are  examples  of  spontaneous  combustion.  In 
kindling  a  lucifermatch  friction  is  necessary  to  produce  a  temperature 
at  which  the  exposed  phosphonis  will  ignite ;  but  a  piece  of  phos- 
phorus, exposed  to  the  direct  rays  of  the  sun  on  a  warm  day,  will 
inflame  spontaneously.  Tow  or  cotton  waste,  moistened  with  oil  and 
exposed  to  the  air,  frequently  undergoes  spontaneous  combustion,  on 
account  of  the  attenuated  state  of  the  oil  produced  by  the  fibre  being 
a  condition  favourable  to  the  chemical  action  of  the  oxygen  of  the  air 
upon  it ;  on  this  account  great  care  should  be  taken  in  factories  where 
oily  machinery  is  cleaned  with  cotton  waste,  to  prevent  the  accumu- 
lation of  materials  of  that  description. 

The  spontaneous  combustion  of  the  human  body  is  a  subject  that 
properly  belongs  to  the  past  century ;  nevertheless,  as  some  ignorant 
people  at  the  present  day  believe  that  excessive  and  long-continued 
drinking  of  ardent  spirits  sets  up  a  condition  of  system  under  which 
spontaneous  burning  of  the  body  may  ensue,  it  may  be  as  well  to  notice 
here  that,  before  the  causes  of  combustion  were  investigated,  it  was 
customary  when  any  person  was  found  burnt  to  death  and  the  origm 
of  the  fire  could  not  be  discovered,  to  assiune  that  combustion  had 
occurred  spontaneous!  v.  The  hypothesis  has,  however,  long  since  been 
found  to  be  untenable,  and,  amongst  intelligent  persons,  is  now  only 
held  by  a  few  who  have  not  taken  the  trouble  to  acquaint  themselves 
either  with  the  laws  of  heat  or  the  causes  of  the  phenomenon  of 
burning. 

The  term  combustion  is  sometimes  used  to  describe  certain  chemical 
actions  in  which  heat  is  evolved  but  no  light.  Thus  the  heat  of  the 
body  is  sometimes  spoken  of  as  being  caused  by  the  combustion  of  the 
carbon  of  the  blood  with  the  oxygen  of  the  air.  Occasionally,  the  word 
is  used  to  denote  particular  chemical  actions  where  not  only  no  light 
but  even  no  sensible  heat  is  evolved ;  thus,  the  decay  of  animal  and 
vegetable  matter  is  said  to  be  due  to  slow  combustion.  It  is,  how- 
ever, far  more  convenient  to  speak  of  such  as  phenomena  of  oxidation, 
and  restrict  the  term  combustion  to  the  meaning  given  to  it  at  the 
commencement  of  this  article. 

COMEDY.    [Dbama.] 

COMENAMIC  ACID.    [Meookio  Acid.] 

COMENIC  ACID.    [Meoonic  Acid.] 

COMETARY  BODIES.    [Comets.] 

COMETS.  This  term  has  been  applied  to  bodies  of  a  nebulous 
aspect  which  occasionally  appear  in  the  heavens,  accompanied  in  the 
more  conspicuous  cases  by  a  long  train  of  light  called  the  tail.  The 
principal  part  of  a  comet's  structure,  in  contradistinction  to  the  last- 
mentioned  appendage,  is  denominated  the  head.  The  outline  of  the 
head  is  hazy  and  ill  defined  ;  hence  the  origin  of  the  term  comet 
(KOfATrnis,  from  ic6firi,  hair).  The  head  gradually  increases  in  brightness 
towards  the  centre,  where  it  assrmies  a  planetary  aspect.  In  some 
instances  it  exhibits  a  small  bright  central  point,  bearing  a  resemblance 
to  a  star.  This  point  is  called  the  nwleut.  The  head  of  a  bright 
comet  is  usually  shrouded  in  a  paraboloidal  envelope  of  light,  the  pro- 
longation of  which  forms  the  taiL  The  tail  is  turned  in  the  direction 
opposite  to  the  region  in  which  the  sun  is  situate.  Its  outline  is  gently 
curved,  being  convex  on  the  side  towards  which  the  comet  is  travelling. 
This  remarkable  appendage  frequently  extends  over  a  considerable  arc 
of  the  heavens,  imparting  a  grand  and  mysterious  aspect  to  the  object 
with  which  it  is  connected.  Nor  is  the  length  of  the  tail  merely 
apparent ;  on  the  contrary,  it  not  unfrequently  extends  to  an  enormous 
distance  in  space.  Thus,  for  example,  the  tail  of  the  great  comet  of 
1848  attained  a  maximum  length  of  150  millions  of  mues ;  while  the 
tail  of  the  great  comet  of  1858,  at  the  time  of  its  greatest  development, 
did  not  cextainly  fall  short  of  50  millions  of  miles  in  length. 

The  tail,  however,  must  not  be  considered  as  forming  an  essential 
part  of  the  structure  of  a  comet  -Multitudes  of  bodies  of  this  cla»s 
have  been  observed  in  modem  times,  which  exhibited  merely  a  round 
nebulous  mass  of  light  without  the  slightest  vestige  of  a  taiL  Such 
bodies  are  generally  visible  only  by  the  aid  of  the  telescope ;  but  even 
in  some  instances  of  comets  of  conspicuous  magnitude,  no  trace  of  a 
tail  has  been  discovered.  For  example,  the  comet  of  1585,  observed 
by  Tycho  Brah^,  is  said  to  have  exhibited  neither  tail  nor  coma,  but 
appeared  perfectly  round  like  a  planet.  {"  Fhmh  rotunda  extitit ;  nee 
uUam  caudam  aut  barbam  in  imam  magis  quam  in  aliam  partem 
portendebat."  *)  Cassini  relates  a  similar  fact  with  respect  to  the 
comets  of  1665  and  1682. 

The  appearance  of  a  great  comet  in  the  heavens  has  in  all  ages 
strongly  attracted  the  attention  of  mankind.  During  the  earlier 
periods  of  history,  bodies  of  this  class  were  generally  contemplated  with 
superstitious  dread  as  omens  of  divine  displeasure,  and  were  regarded 
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as  the  precursors  of  some  calamity  to  the  human  race.  Even  in  the 
present  day  this  opinion  is  prevalent  among  the  ruder  nations  of  the 
earth.  The  intelligence  brought  by  the  Overland  mail  respecting  the 
terror  caused  throughout  Egypt  and  India  by  the  great  comet  of  1868, 
must  be  fresh  in  the  recollection  of  every  reader ;  and  we  may  easily 
infer  from  this  circumstance  what  must  have  been  the  impression  pro- 
duced on  the  still  ruder  tribes  of  Central  Africa  by  the  same  mysterious 
object  during  the  course  of  its  rapid  passage  towards  the  southern 
hemisphere.  The  ancient  philosophers  failed  to  arrive  at  any  just 
conclusions  respecting  the  nature  or  movements  of  comets.  According 
to  Aristotle,  comets  are  merely  bodies  of  terrestrial  origin,  which  are 
generated  in  the  upper  regions  of  the  atmosphere.  This  opinion  seems 
to  have  been  generally  entertained  by  astronomers  down  to  the  time  of 
Tycho  Brah^,  who,  by  a  discussion  of  the  observations  of  the  comet  of 
1577,  finally  succeeded  in  demonstrating  that  it  must  have  been  situate 
beyond  the  moon's  orbit.  Henceforward  comets  assumed  their  true 
place  as  bodies  of  celestial  origin.  It  still  remained  to  discover  the 
nature  of  the  paths  which  they  described  in  the  heavens,  and  to  unfold 
the  laws  of  their  movements.  Tycho  Brah^  imagined  that  comets 
move  in  straight  lines ;  and  Kepler  seems  to  have  enteitained  the  same 
opinion.  Hevelius  was  the  first  who  conjectured  that  the  path  of  a 
comet  might  be  curvilinear ;  and  Doerfel  (1681)  showed  that  the  comet 
of  1680  actually  described  a  parabola  having  the  sun  in  the  focus. 

It  was  reserved  for  the  immortal  Newton  to  discover  the  real  nature 
of  the  movements  of  comets,  and  to  demonstrate  that,  like  the  planets, 
they  are  mainly  regulated  by  the  attractive  force  of  the  sun.  In  the 
course  of  his  researches  on  the  principle  of  gravitation,  this  great 
philosopher  had  found  that  a  body  which  receives  an  impulse  in  free 
space,  and  is  subjected  to  the  attractive  force  of  the  sun,  will  necessa- 
rily revolve  in  a  conic  section  having  the  sim  iu  the  focus.  The  orbit 
actually  described  by  the  body  may  be  either  a  circle,  an  ellipse,  a  para- 
bola, or  an  hyperbola,  but  it  mutt  be  one  or  other  of  those  curves.  By 
a  rigorous  investigation,  founded  on  Flamsteed's  observations  of  the 
comet  of  1680,  Newton  discovered  thst  the  orbit  of  that  body  was  a 
parabola  having  the  sun  in  the  focus.  He  moreover  succeeded  in 
demonstrating  that  the  radius  vector  of  the  comet  described  around 
the  sun  equal  areas  in  equal  times,  conformably  to  Kepler's  second  law 
of  the  planetary  movements.  Nor  did  his  researches  stop  here :  he 
also  invented  a  method  by  means  of  which  it  would  be  possible  from 
three  observations  of  a  comet  to  determine  the  elements  of  its  orbit. 
In  this  investigation,  he  supposed  the  species  of  orbit  described  by  the 
comet  to  be  a  parabola.  His  opinion  was,  that  all  such  bodies  revolve 
in  elliptic  orbits  of  great  excentricity ;  but  according  to  the  doctrine  of 
conic  sections,  the  curvature  of  a  very  ezcentric  ellipse  does  not  sensibly 
difier  from  that  of  a  parabola.  He  therefore  adopted  the  parabolic 
assumption,  which  has  the  advantage  of  facilitating  the  solution  of  the 
problem. 

Newton's  method  for  detenmning  the  orbit  of  a  comet,  supplied  the 
means  of  ascertaining  aU  the  elements  if  the  orbit  was  a  parabola ;  and 
all  the  elements  except  the  major  axis  if  the  orbit  was  elliptic.  In 
regard  to  the  latter  supposition,  the  adoption  of  which,  as  already  men- 
tioned, accorded  with  Newton's  views,  the  author  of  the  '  Principia* 
remarked,  "  I  leave  their  axes  and  times  of  revolution  to  be  determined 
from  the  comparison  of  comets  which  return  in  the  same  orbits  after 
long  periods."    ('  Princip.'  lib.  iii.,  prop,  xii,  1st  edit.,  1687.) 

Halley,  who  was  one  of  the  earliest  supporters  of  the  theory  of 
gravitation,  resolved  to  reduce  to  practice  Newton's  ideas  on  the  theory 
of  comets.  He  accordingly  collected  together  all  the  recorded  observa- 
tions of  those  bodies  extending  down  to  the  year  1 700,  and  with  in- 
credible labour  calculated  the  parabolic  elements  of  their  orbits  in 
every  instance  wherein  trustworthy  data  were  available  for  such  a 
purpose.  The  comets  whose  orbits  were  thus  calculated  amounted  to 
twenty-four  in  number.    They  appeared  in  tiie  following  years : — 

1S37  1580  1652  1680 

1472  1585  1661  1682 

1531  1590  1664  1683 

1532  1596  1665  1684 
1556  1607  1672  1686 
1577  1618  1677  1698 

A  comparison  of  the  orbits  of  the  comets  of  1531,  1607,  and  1682, 
clearly  indicated  to  Halley  that  they  referred  to  the  same  comet.  This 
will  readily  appear  from  the  following  statement  of  their  elements, 
extracted  m>m  Halley's  table  : — 


Longitnde  of  ascending  node 
Inclination  of  orbit  .     . 

Longitude  of  perihelion 
Perihelion  distance, .        .  ) 

that  of  the  earth  being  1  / 
Perihelion  passage   . 
Distance  firom   perihelion  ) 

to  ascending  node     .    .  ) 


Comet  of 

L531. 
49'  25' 
17=*  56' 

SOr  39' 

0-567 
Aug.  24 
107'  46' 


Motion 


Retrograde 


Comet  of 
1607. 
60^  21' 
17^    2' 

802''  16' 

0*586 

Oct.  16 

108*»    5' 

Retrograde 


Comet  of 
1682. 
61°  16' 
17=»56' 

302'^  52' 

0*583 

Sept.  4 

108"  23' 

Retrograde. 


Upon  comparing  the  intervals  between  two  consecutive  perihelion 
passages,  it  will  be  found  that  while  for  the  comets  of  1531  and  1607 
the  interval  amounts  to  76  years  and  53  days;  the  corresponding 


interval  for  the  comets  of  1607  and  1682  amounts  to  only  74  ye«rB  and 
823  days.  The  diflFerence  between  the  two  intervals  amounts  to  1  year 
and  95  days,  or  somewhat  more  than  15  months.  But  according  to 
the  theory  of  gravitation,  a  body  revolving  in  an  elliptic  orbit  around 
the  sun  in  virtue  of  the  attractive  force  of  the  latter,  ought  to  retiun 
to  its  perihelion  at  successive  intervals  of  equal  magnitude ;  or,  in 
other  words,  ought  to  perform  its  successive  revolutions  in  equal  times. 
Halley,  however,  did  not  fail  to  perceive  the  origin  of  this  apparent 
discordance.  He  remarked,  in  fact,  Uiat  the  disturbing  action  exercised 
by  the  larger  planets  upon  the  comet  could  not  fail  to  accelerate  or 
retard  the  passage  of  the  perihelion,  as  the  case  might  be,  and  would 
thereby  derange  the  equality  in  the  times  of  revolution  which  would 
otherwise  ensue.  He  found  that  in  the  summer  of  1681,  when  the 
comet  was  approaching  the  perihelion,  it  passed  so  close  to  the  planet 
Jupiter  that  it  must  have  been  powerfully  disturbed  by  that  body, 
and  he  clearly  perceived  that  the  effect  of  such  a  disturbance  would 
have  been  to  retard  the  arrival  of  the  comet  in  the  perihelion. 

Adopting  the  interval  which  elapsed  between  the  perihelion  pas- 
sages of  1531  and  1607,  the  comet  ought  to  return  to  the  perihelion  in 
November,  1758 ;  on  the  other  hand,  the  adoption  of  the  corresponding 
interval  between  1607  and  1682  would  fix  the  passage  of  the  peri- 
helion in  the  month  of  August,  1757.  Halley  very  sagaciously  inferred, 
from  a  rough  estimation  of  the  effect  which  would  be  produced  by  the 
disturbing  action  of  Jupiter  (for  in  his  time  there  existed  no  methods 
for  rigorously  calculating  the  amount  of  such  perturbations),  that  the 
comet  would  not  be  visible  before  the  end  of  1758,  or  the  beginning  of 
1759 ;  and  he  appealed  to  posterity  not  to  lose  sight  of  the  fact,  that  if 
the  comet  should  really  return  about  the  year  1758,  the  prediction  of 
such  a  result  was  due  to  an  Englishman. 

The  '  Astronomise  Cometicse  Synopsis,'  containing  Halley's  researches 
on  Comets,  was  published  in  the  *  Philosophical  Transactions'  for  1705, 
and  again  at  the  University  press  at  Oxford,  and  also  in  an  English 
translation,  published  in  London  in  1705,  which  was  reprinted  in  1706, 
in  the  '  Miscellanea  Curiosa.'  It  was  again  reprinted  in  the  second 
edition  of  Gregory's  '  Astronon^ ;'  in  an  Engli^  edition  of  the  same 
work,  1715 ;  in  Le  Monnier's  '  Theory  of  Comets;'  and  was  finally  left 
for  publication  in  an  augmented  form  by  Halley  himself,  and  was  pub- 
lished with  his  '  Astronomical  Tables,'  in  1749. 

During  the  period  which  elapsed  between  the  publication  of  Halley's 
researches  on  cometary  orbits,  and  the  time  announced  for  the  return 
of  the  comet  of  1682  to  the  perihelion,  an  important  step  had  been 
made  in  the  application  of  analysis  to  physical  astronomy.  Methods 
for  solving  by  an  approximative  process  the  problem  of  planetary 
perturbation  were  invented,  independently  of  each  other,  by  Euler, 
Clairaut,  and  D' Alembert,  and  were  successfully  used  in  computing  the 
inequalities  of  the  moon's  motion.  As  the  time  fixed  by  Halley  for  the 
return  of  the  comet  to  the  perihelion  drew  nigh,  the  subject  of  its 
motion,  which  was  calculated  to  exercise  an  important  influence  on  the 
Newtonian  theory  of  gravitation,  naturally  excited  a  lively  interest 
throughout  every  country  in  Europe.  Clairaut  undertook  the  arduous 
task  of  computing  the  effects  of  planetary  perturbation.  He  was 
assisted  in  his  calculations  by  Lalande,  who  had  just  commenced  his 
astronomical  career,  and  also  by  Madame  Lepaute,  the  wife  of  a  well- 
known  watchmaker  of  the  day.  The  principal  disturbing  bodies  in 
this  case  were  Jupiter  and  Saturn.  It  was  found  that  both  planets 
tended  to  retard  the  passage  of  the  comet  through  the  perihelion. 
According  to  Clairaut's  calculations,  he  found  that  the  comet  would  be 
retarded  518  days  by  the  action  of  Jupiter,  and  100  days  by  the  action 
of  Saturn.  Taking  these  circumstanced  into  consideration,  he  found 
that  the  time  of  revolution  would  be  76  years,  211  days;  and  since  the 
comet  had  previously  passed  the  perihelion  on  the  14th  of  September, 
1682,  it  followed  that  the  next  passage  of  the  perihelion  would  take 
place  on  the  18th  of  April,  1759.  Clairaut,  however  remarked  that  the 
omission  of  many  small  quantities,  which  was  unavoidable  in  the  treat- 
ment of  so  intricate  a  question,  might  cause  the  real  time  of  the 
comet's  passage  of  the  penhelion  to  differ  as  much  as  a  month  from  the 
calculated  time. 

The  comet  was  first  observed  on  the  25th  of  December,  1758,  by 
Palitsch,  an  amateur  astronomer  of  Saxony.  It  passed  through  the 
perihelion  on  the  13th  of  March,  1759;  the  time  was  consequently 
within  the  limits  assigned  by  Clairaut.  Having  revised  his  calcu- 
lations, the  French  geometer  found  that  the  error  in  the  computed 
time  amounted  to  only  twenty-two  days. 

The  return  of  this  comet,  conformably  to  the  results  of  calculation, 
established  beyond  doubt  the  truth  of  Newton's  theory  of  comets,  and 
added  fresh  lustre  to  the  renown  of  Halley,  by  whose  name  it  has  since 
been  justly  designated.  Before  proceeding  to  give  some  account  of  the 
circimistances  connected  with  its  periheUon  passage  in  1835,  we  shall 
present  the  reader  with  a  brief  statement  of  some  of  the  more  remark- 
able comets  recorded  in  history. 

371  B.c  In  this  year  there  appeared  a  comet  of  great  splendour, 
which  is  alluded  to  by  Diodorus  Siculus  and  also  by  Aristotle.  The 
former  of  these  writers  states  that  the  phenomenon  was  supposed  by 
the  inhabitants  of  Greece  to  have  presaged  the  destruction  of  the 
Achaian  cities.  Helix  and  Buria.  Accoi^ng  to  Aristotle,  the  tail 
extended  over  a  third  of  the  heavens,  or  in  other  words,  over  an  aio 
of  60*. 
184  B.O.    Justin  states  that  there  appeared  in  this  year  a  splendid 
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comet,  which  continued  visible  70  days.  The  tail  is  said  to  have 
covereid  a  fourth  part  of  the  heavens,  and  occupied  four  hours  in 
riiiing. 

43  B.O.  In  this  year,  during  the  celebration  of  the  games  held  in 
honour  of  Venus,  a  great  comet  appeared  at  Rome,  which  was  visible 
before  sunset.  This  celestial  prodigy  was  supposed  to  have  some  con- 
nection with  the  departed  soul  of  Julius  Caesar,  whose  assassination  had 
shortly  before  occunred. 

389  A.D.  There  appeared  a  comet,  which  is  said  to  have  almost 
rivalled  Venus  in  brightness.  The  tail,  which  was  of  immense  length, 
was  curved  like  a  scimitar.  The  apparition  of  so  extraordinary  a  phe- 
nomenon excited  universal  terror. 

891  A.D.  Contemporary  European  writers  allude  to  a  great  comet 
which  appeared  in  this  year.  In  the  Chinese  annals,  wherein  allusion 
to  it  is  also  to  be  found,  it  is  stated  that  the  tail  was  100°  in  length. 

1 1 06.  A  great  comet  appeared,  which  was  visible  over  all  Europe. 
The  tail  is  said  to  have  resembled  a  fiery  beam.  According  to  Matthew 
Paris,  it  was  visible  in  the  day-time. 

1264.  This  year  was  distinguifihed  by  the  apparition  of  a  magni- 
ficent comet,  which  is  alluded  to  by  several  Eiu-upean  writers,  and  is 
also  mentioned  in  the  Chinese  annals.  The  tail  is  said  to  have  attained 
a  length  of  100*. 

1402.  Two  comets  of  extraordinary  splendour  appeared  in  the  course 
of  this  year.  The  first  became  visible  in  the  beginning  of  spring,  and 
towards  the  close  of  March  was  so  bright  as  to  be  visible  in  the 
day-time.  The  second  comet  of  the  year  was  not  less  conspicuous  than 
the  first,  if  we  are  to  believe  the  statements  of  contemporary  writers. 
The  tail  is  said  to  have  extended  from  the  horizon  to  the  zenith.  It  is 
stated,  also,  as  in  the  case  of  the  first  comet,  to  have  been  visible  in  full 
daylight 

1456.  A  magnificent  comet  was  visible  throughout  all  Europe.  The 
tail  is  said  to  have  been  60°  in  length.  The  apparition  of  the  pheno- 
menon excited  universal  terror,  in  consequence  of  its  being  simul- 
taiieons  with 'the  capture  of  Constantinople  by  the  Turks.  With  the 
view  of  averting  the  evil  influence  of  its  presence.  Pope  Calixtus  II. 
ordered  prayers  to  be  offered  up  in  all  the  Western  churches ;  he  also, 
in  a  famoiis  bull,  anathematised  at  once  the  Turks  and  the  comet.  It 
has  been  satisfactorily  established  in  modem  times  that  this  was  one  of 
the  early  apparitions  of  Halley's  comet. 

1472.  The  comet  of  this  year  was  undoubtedly  the  most  splendid  of 
the  century.  Towards  the  end  of  January  it  was  visible  in  full  daylight. 
In  Europe  Regiomantanus  observed  it.  In  China  its  successive  posi- 
tions with  respect  to  the  stars  were  also  carefully  recorded. 

1531.  An  early  apparition  of  Halley's  comet.  Observed  in  Europe 
by  Piter  Apian,  at  Ingoldstadt.  An  account  of  this  apparition  is  also 
to  be  found  in  the  Chinese  annals. 

1532.  A  comet  appeared  this  year,  which  is  stated  by  Cardan  to  have 
been  visible  in  full  sunshine. 

1556.  Apparition  of  a  great  comet,  which  has  been  supposed  by  some 
astronomers  to  be  identical  with  the  comet  of  1264. 

1577.  The  comet  of  this  year  is  memorable  in  history  from  having 
furnished  the  data  which  enabled  Tycho  Brahd  to  demonstrate  that  the 
rc(zions  traversed  by  cometary  bodies  in  general  lie  beyond  the  moon's 
orbit. 

1607.  An  apparition  of  Halley's  comet.  The  phenomenon  was  ob- 
6prv(>d  on  the  Continent  by  Kepler  and  Longomontanus,  and  in 
En  iland  by  the  celebrated  mathematician,  Hariot.  The  head  is  said 
to  have  equalled  in  size  the  planet  Jupiter,  but  to  have  shone  by  a  pale 
and  watery  light.  The  tail,  which  was  of  a  very  conspicuous  bright- 
ness, was  about  V  long. 

1618.  The  third  comet  of  this  year  was  one  of  the  most  splendid  of 
which  history  makes  mention.  Longomontanus  states  that  the  tail  was 
100»  long. 

1652.  Apparition  of  a  conspicuous  oomet,  which  is  minutely  described 
by  Hevelius. 

1664-5-8.  Each  of  these  years  was  distinguished  by  the  apparition  of 
a  comet  of  considerable  brightness. 

1680.  The  comet  of  this  year  is,  for  several  reasons  one  of  the  most 
remarkable  of  ancient  or  modem  times.  It  was  first  seen  by  Godfrey. 
Kirch,  at  Coburg  in  Saxony,  on  the  14th  of  November.  After  its 
passage  of  the  perihelion  on  the  20th  of  December,  it  shone  with  great 
splendour,  the  tail  apx)earing  in  some  places  to  extend  over  an  arc  of 
90^  This  comet  approach^  nearer  the  sun  than  any  other  comet 
recorded  in  history,  with  the  exception  of  the  great  comet  of  1843.  It 
has  been  already  stated  that  the  observations  of  this  comet  furnished 
the  data  by  means  of  which  Newton  was  enabled  to  demonstrate  that 
the  orbits  of  comets  are  conic  sections,  having  the  sun  situate  in  their 
common  focus. 

1744.  This  was  the  most  brilliant  comet  of  the  18th  century.  It  was 
discovered  at  Haarlem  by  Klinkenberg,  on  the  9th  of  December,  1743. 
On  the  7th  of  February  the  tail  was  20""  in  apparent  length.  On  the 
1st  of  March,  when  the  oomet  passed  the  perihelion,  it  was  seen  in  full 
daylight.  Remarkable  physical  changes  were  observed  to  occur  in  the 
head  of  this  comet,  on  the  occasion  of  its  approach  to  the  perihelion. 

1759.  An  apparition  of  Halley's  comet. 

1769.  This  comet  is  memorable  for  the  immense  tail  by  which  it  was 
accompanied.  Its  passage  of  the  perihelion  took  place  on  the  8th  of 
October.    On  the  lOth  of  September  its  tail  appeu^d  at  Paris  to  be 
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60".  According  to  Pingi^.  the  apparent  length  of  the  tail  in  tropical 
countries  measured  9/"". 

1807.  The  comet  of  this  year  was  very  conspicuous  to  the  naked  eye. 
It  was  first  discovered  at  Castro  Qiovanni  in  Italy,  on  the  9th  of  Sep- 
tember, by  Parisi,  an  Augustine  monk.  The  passage  of  the  perihelion 
occurred  on  the  19th  of  the  same  month.  This  comet  was  carefully 
observed  by  Sir  William  Herschel,  who,  in  a  paper  published  in  the 
'  Philosophical  Transactions  of  the  Royal  Society'  for  1808,  has  recorded 
many  interesting  facts  re8])ecting  it. 

1811.  The  first  comet  of  this  year  is  in  many  respects  one  of  the 
most  remarkable  of  modem  times.  It  was  discove.  ed.by  M.  Flaguerges, 
at  Viviers,  on  the  26th  of  March.  The  passage  of  the  perihelion  took 
place  on  the  12th  of  September.  From  that  time  till  the  end  of  the 
year  it  formed  a  very  conspicuous  object  in  the  heavens,  the  efiect 
being  enhanced  by  the  circumstance  of  its  apparent  path  lying  so  near 
the  North  Pole  that  it  always  remained  above  the  horizon.  It  was 
last  seen  in  Siberia,  by  Wisniewski,  a  Russian  astronomer,  on  the  17th 
of  August,  1812. 

1835.  An  apparition  of  Halley's  comet. 

1943.  One  of  the  most  splendid  comets  recorded  in  history.  It  was 
seen  with  the  naked  eye,  close  to  the  sun,  in  Italy,  the  Cape  of  Good 
Hope,  and  America,  on  the  28th  of  February,  the  day  of  its  passage  of 
the  perihelion.  In  some  places  the  tail  was  obser\'ed  to  extend  over  an 
arc  of  65^  It  genendly  disappeared  from  observation  about  the  begin- 
ning of  April.  This  comet  is  remarkable  for  having  approached  nearer 
the  sun  than  any  other  comet  of  modem  times. 

1853.  A  very  fine  comet  appeared  in  the  autumn  of  this  year. 
Throughout  Europe  it  was  distinctly  visible  to  the  naked  eye  shortly 
after  sunset. 

1858.  The  comet  discovered  by  Donati  on  the  4th  of  June  in  this 
year,  is  one  of  the  most  splendid  of  which  history  makes  mention.  It 
first  became  generally  visible  to  the  naked  eye  on  the  5th  of  September. 
The  passage  of  the  perihelion  took  place  on  the  30th  of  that  month. 
The.  comet  attained  its  greatest  slendour  about  the  10th  of  October. 
The  tail  then  appeared  to  extend  over  an  arc  of  about  40**.  The  comet 
ceased  to  be  visible  in  Europe  about  the  20th  of  October,  but  it  con- 
tinued to  bo  observed  by  Mr.  Maclear  at  the  Cape  of  Good  Hope  till 
the  beginning  of  March  in  the  following  year. 

Theory  of  the  MovemenU  of  Comeii, 

The  theory  of  the  movements  of  comets  resolves  itself  into  two  great 
subjects  of  research.  One  of  these  relates  to  the  determination  of  the 
orbit  of  a  comet  from  a  definite  number  of  observed  positions,  sup- 
posing it  to  revolve  in  a  conic  section  around  the  sun ;  the  other  takes 
cognisance  of  the  effects  of  planetary  perturbation  upon  its  motion. 
Newton's  method  for  determining  the  elements  of  a  comet's  orbit  was 
founded  on  the  hypothesis  of  its  revolving  in  a  parabola.  His  opinion 
indeed  was,  that  all  comets  revolve  in  very  elongated  ellipses ;  but  he 
remarked,  that  in  any  of  such  cases  the  orbit  near  the  perihelion  does  not 
deviate  sensibly  from  a  parabola.  By  supposing  the  path  of  the  oomet 
to  be  parabolic,  the  investigation  of  its  elements  is  considerably  sim- 
plified ;  but  even  with  this  assumption  the  problem  is  one  of  the  most 
difficult  in  astronomy.  It  is  plain,  also,  that  the  parabolic  hypothesis 
cannot  assign  the  major  axis  of  the  orbit,  nor  consequently  the  time  of 
revolution.  Newton,  as  already  stated,  remarked  that  the  time  of 
revolution  might  be  found  by  comparing  the  intervals  which  elapsed 
between  the  apparitions  of  comets  having  the  same  parabolic  elements. 
For  this  purpose,  it  is  necessary  to  form  a  catalogue  of  the  elements  of 
all  those  comets  the  orbits  of  which  have  been  computed ;  then,  when 
a  new  comet  has  been  observed,  and  its  parabolic  elements  calculated, 
a  reference  to  the  catalogue  will  serve  to  indicate  whether  it  has  been 
observed  on  any  former  occasion ;  and  if  the  newly  calculated  elements 
should  thus  tum  out  to  be  identical  with  those  of  any  comet  in  the 
catalogue,  the  inten'al  between  the  passages  of  the  perihelion  will  give 
the  time  of  revolution,  supposing  the  two  apparitions  to  be  consecutive. 
In  this  way  Halley  determined  the  time  of  revolution  of  the  comet 
which  bears  his  name ;  and  the  same  mode  of  ascertaining  the  periodi- 
city of  a  comet  is,  in  consequence  of  its  easy  application,  constantly 
practised  in  the  present  day.  The  method  most  commonly  used  for 
computing  the  parabolic  elements  of  a  comet  is  one  invented  by  the 
German  astronomer  Olbers,  towards  the  close  of  the  last  century. 

It  is  plain  that  the  determination  of  the  elements  of  a  comet's  orbit 
upon  the  parabolic  hypothesis,  is  subject  to  the  defect  of  not  giving  the 
major  axis  by  direct  investigation.  In  order  to  ascertain  this  element, 
it  is  necessary  that  the  comet  should  have  been  observed  at  two  con- 
secutive passages  of  the  perihelion.  Nay,  it  may  happen  that,  although 
the  comet  has  been  observed  on  more  than  one  occasion,  the  apparitions 
may  not  be  consecutive ;  and  yet  there  exists  no  criterion  by  which  a 
definitive  conclusion  on  this  point  may  be  arrived  at.  Geometers  have 
accordingly  investigated  methods  for  computing  the  elements  of  a 
comet's  orbit,  independently  of  any  hypothesis  with  respect  to  the 
species  of  conic  section  in  which  it  may  be  revolving.  In  this  branch 
of  research,  Laplace  and  Gauss  have  laboured  with  eminent  success. 
According  to  the  method  devised  by  the  latter  geometer,  the  six 
elliptic  elements  of  a  comet's  orbit  may  bo  derived  from  three  (in  some 
cases  four)  observed  positions  of  the  body. 

When  a  comet  has  once  been  discovered,  three  observed  positions 
generally  suffice,  by  the  aid  of  Olbers's  method,  for  ascertaining  the> 
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parabolic  elements  of  its  orbit.  If  the  plaoes  calculated  from  these 
elements  satisfy  all  the  subsequent  observed  places  of  the  comet  within 
the  limits  of  the  errors  of  observation,  or  if  the  observations  can  be 
satisfied  by  any  possible  correction  of  the  original  elements,  it  may  be 
concluded  that  the  comet  revolves  in  an  orbit  which  is  sensibly  para- 
bolic. But  if  the  observed  plaoes  exhibit  a  systematic  deviation  from 
the  corresponding  results  assigned  by  the  parabolic  elements,  an  indi- 
cation is  thereby  afforded  that  the  comet  really  moves  in  an  ellipse  or 
an  hyperbola,  and  the  orbit  may  be  investigated  de  novo  by  means  of 
Gauss's  method.  In  this  way  the  six  eUiptic  elements  of  a  comet  may 
be  at  once  obtained,  by  a  process  founded  on  merely  three  observed 
positions  of  the  body. 

The  earliest  general  method  for  computing  the  effects  of  planetary 
perturbation  on  the  movements  of  comets  is  due  to  Lagrange.  The 
process  devised  by  that  geometer  is  founded  on  the  application  of 
mechanical  quadratures  to  the  theory  of  the  variation  of  elements. 
The  orbit  of  the  comet  is  divided  into  a  number  of  distinct  sections, 
and  the  influence  of  planetary  perturbation  upon  the  elements  is  sepa- 
rately computed  for  the  individual  arcs.  In  applying  this  process  to 
each  arc,  fresh  elements  are  obtained  which  are  employed  in  the  com- 
putations of  the  arc  immediately  following.  In  regard  to  many  comets, 
the  influence  of  planetary  pertiu-bation  is  sensible  only  in  the  vicinity 
of  the  perihelion,  and  in  such  cases  it  is  only  there  that  the  application 
of  the  method  becomes  necessary'.  It  may  be  remarked  that  Lagrange's 
theory  of  cometary  perturbation  has  served  as  the  basis  of  all  su&e- 
quent  researches  on  the  subject. 

Periodic  CovmU^ 

§  (1)  CoimU  ioktch  have  returned  to  their  perikeUa  tinee  the  eetaUuh- 
ment  of  their  periodicity, 

HaUeift  Comet. — An  account  has  already  been  given  of  the  circum- 
stances connected  with  the  perihelion  passage  of  this  famous  comet  in 
VJfi^.  The  next  return  to  the  perihelion  occured  in  the  year  1835. 
In  1812,  the  Academy  of- Sciences  of  Turin  proposed  the  investigation 
of  its  perturbations  as  the  subject  of  a  prize.  DamoiBeau,  an  eminent 
French  geometer,  was  on  this  occasion  the  successful  competitor.  He 
foimd  that  the  comet  would  pass  through  the  perihelion  on  the  4th  of 
November,  1835, 

In  1829  M.  De  Pont^coulant  obtained  the  prize  of  the  Academy  of 
Sciences  of  Paris,  for  his  researches  on  the  same  subject.  The  result 
of  his  first  investigation  indicated  that  the  comet  would  pass  the  peri- 
helion on  the  7th  of  November,  1885;  but  on  subsequently  taking 
into  account  the  distiurbing  action  of  the  earth,  and  employing  more 
accurate  values  of  the  masses  of  the  other  disturbing  bodies,  he  found 
that  the  passage  of  the  perihelion  would  take  place  on  the  16th  of 
November. 

The  perturbations  of  the  comet  on  the  occasion  of  the  same  peri- 
helion passage,  also  formed  the  subject  of  elaborate  investigations  by 
Bosenberger  and  Lehmann,  two  German  mathematicians.  Rosenbei^ger 
found  that  the  comet  would  pass  through  the  perihelion  on  the  11th 
of  November ;  according  to  Lekmann  the  passage  would  tfdLe  place  on 
the  26th  of  the  same  month. 

It  was  expected  by  astronomers  that  the  comet  would  become  visible 
about  the  beginning  of  August.  This  conjecture  received  a  satisfactoiy 
confirmation.  The  comet  was  first  discovered  on  the  5th  of  August, 
at  the  Observatorv  of  Rome,  by  MM.  Dumouchel  and  De  Vico. 
Towards  the  end  of  September  it  became  visible  to  the  naked  eye.  It 
attained  its  greatest  brilliancy  about  the  middle  of  October.  The 
head  then  rtsembled  a  star  of  the  second  magnitude.  The  tail  exhi- 
bited an  apparent  length  of  about  20"  in  the  countries  of  Northern 
Europe,  but  in  southern  climates  it  was  observed  to  extend  over  an 
arc  of  30".  The  comet  was  not  much  seen  in  the  northern  hemisphere 
after  the  middle  of  November,  having  been  shortly  afterwards  lost  in 
the  sun's  rays.  Early  in  the  following  year  it  was  seen  at  the  Cape  of 
Good  Hope,  by  Sir  John  Herschel  and  Mr.  Maclear,  and  continued  to 
be  observed  till  the  12th  of  May. 

The  most  complete  investigation  of  the  elements  of  the  comet, 
founded  on  all  the  most  trustworthy  observations  mode  in  1835-6,  is 
due  to  Westphalen,  a  German  astronomer  of  great  promise,  who 
shortly  afterwards  died  at  an  early  age.  In  order  to  exhibit  the 
accordance  which  existed  between  theory  and  observation  in  this 
instance,  we  subjoin  the  elements  of  the  comet  as  assigned  respectively 
by  Pont^coulant  and  Westphalen. 


PonUcottla&t. 
PsMage  of  tbo  perihelion,  Kg     ^ 

M.  T.  Greenwich       .    .  )  ""'  '^°^-  "  ^^ 
Longitude  of  the  perihsUoc        804°  ZV  42" 
Longitude  of  the  ascending  )       ..o  .^  . .« 

node      •        .        •        .J 
Inclination    ....  17*  44' 58" 

Exoentricity       •        •        •  0*9672807 

Mean  distance        •        •    •         1 8 '00008 


Westphaleii. 

1835,  Nov.  15-95 

804''  31'  82" 

55*    •'5ir 

17*  45'  5" 
0-9673909 
17-99190 


It  has  been  already  mentioned  that  the  comet  of  1456  wu  an 
apparition  of  Halley's  comet.  The  discovery  of  this  £act  is  due  to  the 
French  astronomer  Pingr^.  It  has  been  recently  ascertained  bv  the 
late  M.  Edward  Biot,  that  a  conspicuous  comet  was  observed  in  China 
in  the  year  1378^  and  M.  Laugier  has  established  beyond  doubt  that 


this  was  also  an  apparition  of  Bailey's  comet.  The  following  are  iho 
times  of  revolution  corresponding  to  the  passages  of  the  pierihelion 
which  have  been  deduced  from  the  recorded  observations :— - 

YeavB. 

1378—1456        •        .        •        •        •  77-58 

1456—1531 •  75-21 

1531—1607         •        •         •        •         •  76-15 

1607—1682 74  91 

1682—1759 76-4« 

1759-1835 76-68 

The  mean  of  these  periods  is  76*1  years.  The  deviations  from  this 
result  represent  the  effects  of  planetaxy  perturbation. 

Encke't  Comet, — ^This  comet,  as  in  the  case  of  the  famous  comet  of 
Halley,  had  been  observed  on  several  occssions  of  its  return  to  the 
perihelion,  before  its  periodicity  was  established.  On  the  26th  of 
November,  1818,  a  comet  was  discovered  by  Pons  at  Marseille,  the 
parabolic  elements  of  which  were  soon  afterwards  found  to  resemble 
those  of  comets  observed  in  1805,  1795,  and  1786.  M.  Encke  was 
induced  by  this  circumstance  to  investigate  an  elliptic  orbit  for  the 
comets,  and  he  found  the  time  of  revolution  to  be  somewhat  more  than 
1200  days.  In  1822,  on  tiie  occasion  of  its  next  return  to  the  peri- 
helion, it  was  rediscovered  by  M.  RiLmker,at  Paramatta,  in  New  South 
Wales.  Upon  tracing  back  its  motion  it  was  found  to  be  in  reality 
identical  with  the  comets  of  1805, 1795,  and  1786,  but  a  comparison  of 
the  earlier  with  the  more  recent  perihelion  passages  seemed  to  indicate 
that  the  time  of  revolution  was  gradually  becoming  shorter.  Professor 
Encke  was  induced  in  consequence  to  suspect  the  existence  of  a  re> 
sisting  medium,  and  adopting  such  an  hypothesis,  he  calculated  before- 
hand the  perihelion  passage  of  1825.  The  results  were  found  to  present 
a  satisfactory  agreement  with  those  derived  from  observation,  and  on 
every  subsequent  occasion  of  the  comet's  return  to  the  perihelion,  its 
motion  has  been  successfully  computed  beforehand  by  Professor  Encke, 
on  the  supposition  of  a  resisting  medium.  The  following  table,  ex- 
tracted from  a  paper  by  Professor  Encke,  exhibits  the  gradual  shortening 
of  the  time  of  revolution,  as  indicated  by  observation.  This  remark 
does  not  apply  to  the  perihelion  passages  corresponding  to  the  periods 
1786-95,  1795-1805.  and  1805-19,  which  were  not  observed,  and  are 
therefore  necessarily  the  results  of  calculation. 


Tear  of  Perihelion 

Time  of  Bevolatloa 

PasMgo. 

in  days. 

1786 

•       •        .    • 

1789      . 

.     1212-79 

1792 

.    .     1212*67 

1795      . 

.     1212-55 

1799 

.    .     1212-44 

1802      .         .         : 

.     1212-88 

1805 

.     .     121222 

1809     . 

.     121210 

1812 

»         •         •     •     1212-00 

1815 1211-89 

1819 1211-78 

1822 1211-66 

1825  .         .    • 1211-55 

1829 1211-44 

1832 1211-32 

1835  .......  1211-22 

1838 1211-11 

1842 1210-98 

1845 1210-88 

1848 1210-77 

1852 1210-65 

1855 1210-55 

1858 1210-44 

These  results  indicate  that  the  times  of  the  successive  revolutions  are 
gradually  shortening  at  the  rate  of  about  fj^ths  of  a  day,  or  somewhat 
more  than  two  hours  and  a  half.  No  other  comet  has  hitherto  ofiercd 
any  evidence  of  a  similar  shortening  of  the  time  of  revolution.  The 
existence  of  a  resisting  medium  cannot  therefore  be  considered  as 
established  beyond  doubt. 

It  might  be  supposed  that  the  effect  of  a  resisting  medium  would  be 
to  lengthen  the  time  of  the  oomet's  revolution,  rather  than  to  shorten  it 
as  observation  indicates.  It  is  true,  indeed,  that  the  direct  effect  of 
such  a  resistance  is  to  retard  the  orbital  motion  of  the  comet,  and  m 
far  to  prolong  the  time  of  revolution ;  but  on  the  other  hand,  this 
diminution  of  the  tangential  motion  aUows  the  central  body  to  act 
with  greater  efficacy  in  drawing  the  comet  towards  the  centre.  Now, 
according  to  the  theory  of  central  forces,  the  nearer  a  body  approaches 
the  centre  of  force  the  less  must  be  the  time  of  a  complete  revolution. 

The  following  are  the  elements  of  this  comet  corresponding  to  the 
perihelion  passage  of  1858  : — 

Mean  longitude 157'*  59' 18" 

Ascending  node     •••••.  834''  28'  34" 

Ue«n  anomaly  ••••••        0^    1' 48\0 

Inclination    .        .        •        •        •        •    .      13*    4'  15*.0 

Longitude  of  perihelion      •        •        •        •  157*  57' 30" 

If  ean  dailj  motion 1O74''.0S 

Available  for  1858,  Oct  18*5,  Berlin  mean  time  and  mean  equinox. 

Digitized  t^    ^^  _  ^-^  ^-^  --  - 
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Bieh*i  Comet, — This  comet  was  discovered  on  the  27th  of  Februaxy, 
1826,  by  Biela,  an  Austrian  officer  residing  at  Josephstadt,  in  Bohenua. 
Parabolic  elements  of  its  orbit  were  shortly  afterwards  calculated,  and 
the  results  are  found  to  bear  a  strong  resemblance  to  the  elements  of 
comets  observed  in  1805  and  1772.  This  circumstance  induced 
Gambart,  the  director  of  the  observatory  of  Marseille,  and  Clausen, 
assisting  astronomer  at  the  observatory  of  Altona,  simultaneously  to 
compute  elliptic  elements  of  the  comet's  orbit.  The  results  obtained 
by  those  two  astronomers  presented  a  satisfactory  agreement  with  each 
other,  and  represented  the  observed  places  of  the  comet  much  better 
than  the  elements  originally  computed.  The  time  of  revolution  was 
found  to  be  nearly  6*6  years.  Ftofessor  Santini  of  Padua  computed 
the  efltBcts  of  planetary  perturbation  for  the  next  return  to  the  peri- 
helion. By  a  discussion  of  the  observations  made  subsequent  to  the 
disooveiy  of  the  body,  he  foimd  that  it  passed  through  the  i)erihelion 
on  the  18th  of  March,  1826,  and  that  the  correspondmg  time  of  revo- 
lution was  2455*176  <Sbys.  Computing,  then,  the  disturbing  forces  of 
the  Karth,  Jupiter,  and  Saturn,  he  found  that  the  effect  of  their  com- 
bined influence  would  be  to  shorten  the  time  of  revolution  by  10*028 
days,  and  that  the  comet  would  consequently  pass  through  the  peri- 
helion on  the  27th  of  November,  1882.  It  is  a  curious  fact,  that  this 
oomet,  a  little  before  its  airival  in  the  perihdion,  passes  through  the 
descending  node  of  its  orbit  at  only  a  very  short  distance  from  the 
earth's  orbit  Great  fean  of  a  collision  of  the  two  bodies  were 
eonsequenthr  entertained,  when  H  was  announced  as  the  result  of 
Mtronomiosl  calculation,  thai  at  the  instant  of  the  passage  of  the 
oomet  throu^  its  deeoending  node  on  the  29th  of  October,  the  earth 
would  be  travelling  in  the  same  region.  However,  an  ezaet  oom- 
pntation  of  the  earth's  motlott  relatively  to  the  comet  had  the  effect  of 
dispelling  these  apprehensions;  for  it  was  found  that,  although  the 
eomet  would  pass  from  the  north  to  the  south  of  the  eoliptio  on  the 
fi9th  of  October,  the  earth  would  not  arrive  in  the  same  heliocentrie 
longitude  before  the  80th  of  November. 

The  oomet^  on  the  occasion  of  its  re-appeoranoe,  was  first  perceived 
on  the  fiSrd  of  August  by  the  observers  of  the  Collegio  Romano  at 
Rome.  Its  passage  through  the  perihelion  took  place  within  a  few 
Hours  of  the  time  fixed  by  the  calculations  of  Professor  Santini  The 
next  pasBsge  of  the  perihelion  took  place  in  1889,  but  the  circumstances 
of  its  motion  being  unfavourable  for  observation,  the  comet  puned 
nnperoeived.  The  results  of  Professor  Santini's  calculations  uiowed 
thai  the  next  perihelion  paasage  would  take  place  on  the  11th  of 
February,  1846.  On  this  occasion  the  oomet  did  not  pass  unobserved. 
It  was  re-discovered,  independently,  on  the  28th  of  November  by 
IVofesBor  Encke,  at  Berlin,  and  Signor  De  Tico  at  Rome.  During 
the  interval  of  its  visibility  it  underwent  a  singular  change,  having 
separated  into  two  distinct  fragments  which  continued  to  travel  together 
at  a  distance  of  9f  or  4'  from  each  other.  This  singular  phenomenon 
appears  to  have  been  first  unequivocally  observed  on  the  12th  of 
January,  1846,  by  Lieut.  Maury,  of  the  Observatory  of  Washington, 
<U.S.).  One  of  the  comets  was  considerably  fainter  than  the  other. 
Both  bodice  were  seen  for  the  last  time  on  the  16th  of  April, 
1846.  Professor  Plantamour  computed  the  elements  of  the  orbit 
described  by  each  comet,  taking  into  account  the  perturbations  pro- 
duced by  ike  Earth,  Jupiter,  and  Mars.  The  places  of  the  two 
bodies  when  computed  from  theee  elements,  were  found  to  agree 
very  nearly  with  the  observed  places.  Professor  Plantamour  de- 
termined the  mutual  distances  of  the  two  bodies,  and  obtained  the 
following  results : — 

Date.  liatuftl  Distanoe. 


Ig46  February  10 

„    ICaroh        8 
..       ..         ts 


149,820  miles. 
158,530  ^ 
156,640  „ 
157,220'  ,, 
155,790  ,, 
154,210     H 


The  oomet  was  again  observed  on  its  return  to  the  perihelion  in 
1852.  The  appearance  which  it  presented  on  that  occasion  continued 
to  afford  evidence  of  the  disruption  which  it  suffered  in  1846,  both 
fragments  being  still  visible.  Circumstances  do  not  seem  to  have  been 
favourable  for  its  re-diaoovery  at  the  time  of  the  perihelion  pesssge 
of  1859. 

JPa^8  Oomet.-'-On  the  22nd  of  November,  1848,  a  comet  was  dia- 
oovered  by  M.  Faye,  at  the  Royal  Observatory,  Peris,  the  obeervationa 
of  which  it  was  found  impossible  to  satisfy  by  a  parabolic  orbit.  Dr. 
Qoldachmidt  was  induced  by  this  eirounastance  to  compute  an  elliptic 
orbit  for  the  oomet,  and  obtained  results  which  agreed  very  well  with 
the  observed  motion.  The  time  of  revolution  is  2718  days,  or  7'44 
years.  The  comet  has  been  re-observed  on  the  occasions  of  its  return 
to  the  perihelion  in  1851  and  1858. 

Br9n$m'$  Obmd.— On  the  26th  of  February,  1846,  M.  Brorsen  dis- 
covered  at  Kiel,  in  Denmark,  a  small  telescopic  comet,  which  was 
speedily  found  to  revolve  in  an  elliptio  orbit,  the  time  of  revolution 
being  about  5'6  years.  It  was  not  observed  on  the  occasion  of  the 
passage  of  the  perihelion  in  1851,  but  it  was  found  at  the  next  return 
to  the  perihelion  in  1857. 

J/Arresft  Cfomet,—Thm  comet  was  discovered  by  Professor  D'Anest, 
at  Leipsic,  <m  the  27th  of  June^  1851.    It  ^Tas  speedily  found  to 


revolve  in  an  elliptic  orbit,  the  period  being  about  6*4  vears.  The 
circumstances  of  the  next  perihelion  passage  were  calculated  by  M. 
Villarceau,  of  the  Imperial  Observatory,  Pmib;  and  by  the  aid  of  an 
ephemeris,  due  to  that  astronomer,  the  comet  was  re-discovered  at  the 
Cape  of  Good  B^ope  by  Mr.  Maclear,  on  the  5th  of  Decembe,  1857.  The 
comet  continued  to  be  observed  till  the  18th  of  January,  1858.  During 
the  whole  period  of  its  visibility  it  presented  a  vcjy  fiunt  aspect. 

§  (2)  ComeU  vkich  have  hem  found  to  revolve  w  eRipHc  oHnte,  hut 
wkick  have  not  bee»  re-ohterved  einee  the  discovery  of  their  periodicity, 

A  considerable  number  of  comets  in  addition  to  those  contained  in 
the  foregoing  list,  have  exhibited  traces  of  a  deviation  from  parabolic 
motion,  and  elliptic  orbits  have  in  consequence  been  calculated  for 
them,  the  results  derived  from  which  have  been  found  to  satisfy 
the  observations  with  a  greater  or  less  degree  of  precision.  We 
proceed  to  notice  briefly  the  results  relative  to  the  periodic  time 
which  have  been  obtained  for  a  few  of  the  more  interesting  of  those 
bodies. 

Comet  of  1680. — Halley  was  of  opinion  that  this  comet  was  identical 
with  comets  which  appeared  in  the  years  B.C.  48,  a.d.  581,  and  1106  ; 
and  he  hence  inferred  a  period  of  675  years.  Professor  Encke,  how- 
ever, has  found  by  an  investigation,  based  upon  all  the  recorded  obser- 
vations, that  the  most  probable  value  of  the  periodic  time  is  8800  years ; 
but  he  remarks  that  in  consequence  of  the  large  probable  errors  of  the 
data,  the  observations  of  the  comet  may  be  tolerably  satisfied  by  aa 
ellipse  with  a  period  of  805  years,  or  even  by  an  hyperbolic  orbit.  The 
observations  of  Flamsteed  and  Newton  alone  indicate  a  period  of  8164 
years. 

LexdCt  Oome^.— This  comet  was  discovered  by  Messier  in  1770. 
Astronomers  having  been  unable  to  satisfy  the  obaervationB  by  para- 
bolic elements,  an  elliptic  orbit  was  computed  by  Lexell,  who  foimd 
the  periodic  time  to  be  somewhat  more  than  five  years.  The  comet 
was  carefullv  searched  for  on  the  occasion  of  the  next  two  expected 
returns  to  the  perihelion,  but  it  was  not  discovered  in  either  instance, 
nor  has  any  trace  of  it  been  ever  since  obtained.  Lexell  endeavoured 
to  account  for  this  curious  circumstance  by  remarking  that  previous 
to  1770  the  comet  had  always  been  invisible,  but  that  having  passed 
very  close  to  the  planet  Jupiter  in  the  year  1767,  it  was  thrown  into 
a  new  orbit,  and  rendered  vimbU;  and  that,  in  1779,  having  again 
approached  very  near  to  the  same  planet,  it  was  thrown  again  into  a 
new  orbit,  and  thereby  rendered  invitibU,  The  researches  of  Lexell 
were  subsequently  confirmed  bv  Laplace,  but  Le  Verrier  has  in  recent 
times  called  in  question  some  of  the  data  on  which  they  rest. 

Comet  of  1811. — The  orbit  of  this  famotis  comet  haa  formed  the 
subject  of  an  elaborate  investigation  by  Argelander,  who  found  it  to 
revolve  in  an  ellipse,  with  a  period  of  3065  years.  This  result  must 
be  understood,  however,  as  corresponding  only  to  the  time  of  the 
perihelion  passage.  Argelander  has  shown  that  the  disturbing  forces 
of  the  planets  must  exercise  a  very  considerable  influence  on  the  time 
of  the  next  perihelion  passagw.  By  computing  the  perturbations  up  to 
May,  1827,  he  found  that  tibe  time  of  revolution  would  be  ahortened 
from  that  cause  to  the  extent  of  no  less  than  177  years. 

Oomet  of  1815. — This  comet  was  discovered  on  the  6th  of  March,  1815, 
by  the  celebrated  astronomer  Olbers.  Bessel  subjected  the  observa- 
tions to  a  thorough  discussion,  when  he  found  the  comet  to  revolve  in 
an  ellipse,  with  a  period  of  74  years.  Taking  into  account  the  effects 
of  planetary  perturbation,  which  he  found  would  accelerate  its 
movement  to  the  extent  of  two  years,  he  finally  ascertained  that 
the  comet  would  again  arrive  in  the  perihelion  in  the  month  of 
February,  1887. 

De  Vico*8  ComeL-^On  the  22nd  of  August,  1844,  De  Vice  discovered 
at  Rome  a  comet  which  was  found  to  revolve  in  an  elliptic  orbit,  with 
a  period  of  about  five  and  a  half  years.  It  was  carefully  searched  for 
at  the  perihelion  passages  of  1850  and  1855,  but  in  neither  instance  has 
it  been  discovered. 

Peteri*  Comet.— T^da  comet  was  discovered  by  Dr.  Peters  at  Naples, 
in  1846,  and  was  fovmd  by  him  to  revolve  in  an  elliptic  orbit  with  a 
period  of  12*85  years.  According  to  this  result  the  comet  ought  to 
have  returned  to  the  perihelion  in  the  year  1859,  but  hitherto  it  has 
not  been  found. 

Winnech^i  Comet,— On  the  8th  of  Maroh,  1858,  Dr.  Winnecke  dis- 
covered a  comet  at  Bonn,  which  he  found  to  revolve  in  an  elliptic 
orbit  with  a  period  of  5'549  years.  He  also  established  its  identity 
with  a  comet  observed  in  the  year  1819.  Supposing  it  to  have  made 
seven  revolutions  since  that  year,  the  time  of  a  complete  revolution 
would  be  5*541  years,  a  result  agreeing  almost  exactly  with  that 
obtained  by  a  direct  investigation  of  the  elliptic  elements. 

DonatCi  Comet, — The  obeervationa  of  this  famous  comet  appear  to 
be  best  satisfied  by  an  elliptic  orbit.  According  to  Professor  Stampfer 
of  Vienna,  the  period  of  revolution  is  2141  years.  However,  until  the 
totality  of  the  observations  shall  have  been  subjected  to  a  complete 
discussion,  it  will  be  impossible  to  arrive  at  any  definitive  result  on 
this  point 

Nmiher  cf  Oometi, 

It  is  impossible  to  form  any  opinion  with  respect  to  the  number 
of  comets  which  are  liable  to  visit  our  system.  Multitudes  of  those 
bodies,  whether  from  their  faintness  or  the  circumstances  of  their 
movements,  wUl  doubtless  for  ever  elude  observation.    Arago  gives 
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the  following  enumeration  of  the  number  of  comets  whoee  orbits  have 

been  calculated  down  to  the  close  of  the  year  1863 : — 

7  apparitions  of  Halle/s  comet. 

14  apparitions  of  Enckes  comet. 

6  apjKuitions  of  Biela's  comet. 

2  apparitions  of  Faye's  comet. 

46  apparitions  of  cometa  revolving  in  elliptic  orbits,  or  of  which  two 
passages  of  the  perihelion  may  perhaps  have  occurred. 
161  apparitions  of  comets  revolving  in  parabolic  orbits. 
The  following  statement  of  the  progress  of  cometary  discovery  during 
the  five  years  which  have  elapsed  subseqtiently  to  the  year  1853,  will 
enable  the  reader  to  form  an  opinion  with  respect  to  the  activity  which 
pervades  this  department  of  astronomical  science  :— 

Number  of  Comets 
Year.  dittcovered. 


1854 
1855 
1856 
1857 
1858 


8 
1 
0 
7 
6 

17 


It  is  to  be  remarked  that  the  foregoing  list  includes  four  re-discoveries' 
of  periodic  comets,  namely,  the  re-discoveries  of  Brorsen's  and  D* Arrest's 
comets  in  1857,  and  of  Kncke's  and  Faye's  comets  in  1858. 

Dimensions  of  Comets* 
The  head  of  a  comet  is  frequently  a  body  of  immense  magnitude* 
The  following  are  some  of  the  results  which  have  been  obtained  by 
the  aid  of  micrometric  measurements : — 

Diameter  of  the  Head. 
The  great  eomet  of  1811  .        •        •        .     1,270,000  miles 
Hiill('y*i«  comet  (183G)  .         •        •        •    .        357,000     „ 
Pin^tcometof  I7R0           .        •        .        .       267.500    „ 
Comet  of  Lexell,  1770           ....       204,000     „ 
I)onaii*8  comet 100,000     „ 

Sir  William  Herschel  found  the  diameter  of  the  envelope  of  the  great 
comet  of  1811  to  be  no  less  than  643,000  miles. 

The  nucleus  of  a  comet,  in  many  instances  not  distinguishable  at  all, 
ia  generally  of  inconsiderable  dimensions.  The  following  are  some 
results  of  micrometric  measurement : — 

Diameter  of  Naelexu. 

Comet  of  1709 873  miles 

„  1807 538     „ 

„  1811 2G37     „ 

Donati'8  comet  (October  6, 1858)    .        .         .     .     800     „ 

The  tail  of  a  comet  sometimes  attains  an  enormous  lengthy  as  the 
following  numbers  will  show  : — 

Length  of  Tail. 
CMnet  of  1680     .        •        •        •        .     96,000,000  miles 

Comet  of  1760 38,000,000     „ 

Cometof  1811  (October  15)         .        .  100,000,0U0    „ 

Comet  of  1843 150,000,000     „ 

Great  comet  of  1858  (Donati'a)   .        .    51,000,000    „ 

Physical  ConstituHon  of  Comets. 

The  substance  of  which  a  comet  is  composed  appears  to  be  of  remark- 
able tenuity.  This  has  been  abundantly  proved  by  the  circumstance 
of  the  smallest  stars  being  seen  through  their  structure  without 
undei^going  any  sensible  diminution  of  light.  Sir  John  Herschel,  in  a 
paper  on  Biela's  comet,  published  in  vol.  vi.  of  the '  Memoirs  of  the 
Astronomical  Society,'  has  mentioned  a  fact  which  affords  a  striking 
illustration  of  the  translucency  of  cometic  matter.  The  comet  having 
passed  over  a  small  cluster  of  stars  of  the  sixteenth  or  seventeenth 
magnitude,  the  appearance  presented  was  that  of  a  nebula,  partly 
resolvable  into  stars.  The  most  trifling  fog  would  have  effiiced  the 
stars ;  but  in  the  present  instance  they  still  continued  to  be  visible, 
although  the  cometic  matter  interposed  between  them  and  the  observer 
must  have  been  at  least  fifty  thousand  miles  in  thickness. 

The  question  whether  the  nucleus  of  a  comet  is  in  any  case  a  solid 
body  has  been  often  discussed,  but  no  definitive  conclusion  has  been 
arrived  at.  The  passage  of  the  nucleus  of  a  comet  over  a  star  might 
be  supposed  to  supply  a  useful  criterion  for  deciding  this  point,  but  no 
instance  of  the  actual  occurrence  of  such  a  phenomenon  has  ever  been 
satisfactorily  established.  Newton  was  of  opinion  that  the  nuclei  of 
comets  must  necessarily  be  solid  bodies,  since  otherwise  they  would 
in  many  cases  be  dissipated  in  space  by  the  intense  heat  to  which  they 
are  subjected  on  the  passage  of  their  perihelia. 

But  whether  the  nuclei  of  comets  be  solid  or  not,  it  is  certain  that 
their  masses  must  be  very  inconsiderable.  This  is  evident  from  the 
circumstance  of  their  producing  no  sensible  derangement  in  the  motions 
of  the  planets,  however  near  they  approach  them.  In  the  year  1779 
Lezell's  comet  passed  through  the  middle  of  the  system  of  Jupiter's 
satellites,  but  none  of  those  bodies  appeared  to  be  in  the  slightest 
degree  affected  by  its  attractive  force. 

Allusion  has  been  made  to  the  great  heat  which  many  comets  must 
undergo  on  their  passage  of  the  perihelion.    The  following  table  of 


perihelion  distanced  will  show  how  near  comets  in  some  instances 

approach  the  sun  :-^ 

Date  of  Apparition  Perihelion 

of  the  Comet.  Diulancc. 

1843 475,000  miles 

1680 570,000 

1689 1,900.000 

1826 2,505,000 

1847 .  8,990,000 

1816 4,560,000 

Newton  found  by  calculation,  that  the  comet  of  1680,  on  its  passage 
of  the  perihelion  was  subjected  to  a  heat  2000  times  greater  than  that 
of  red-hot  iron.  The  great  comet  of  1843,  which  approached  nearer 
the  sun  than  any  other  comet  recorded  in  history,  must  have  been 
exposed  to  a  heat  of  still  greater  intensity.  Laplace,  availing  himself 
of  Black's  beautiful  discovery  of  the  principle  of  latent  caloric,  con- 
sidered that  the  heat  abstracted  by  the  cometic  particles  in  the  course 
of  passing  into  the  vaporous  state  would  serve  to  moderate  the  effect 
of  the  solar  heat  at  tiie  perihelion,  and  upon  this  ground  he  concluded, 
that  the  nucleus  of  a  comet  is  not  necessarily  a  solid  body. 

When  one  of  the  more  conspicuous  comets  is  advancing  towards  the 
perihelion,  it  ia  seen  to  undergo  a  succession  of  changes  in  the  head 
and  taiL  These  singular  phenomena,  which  are  evidently  due  to  the 
action  of  the  sun,  appear  to  have  been  first  remarked  by  flooke  in  the 
course  of  his  observations  of  the  comets  of  168j  and  1682.  The 
following  extract  from  his  observations  of  the  comet  of  1682  (an  appari- 
tion  of  Ualley's  comet),  wUl  enable  the  reader  to  form  some  idea  of  the 
changes  to  which  we  refer.  It  is  right  to  state  that  the  comet  passed 
through  the  perihelion  on  the  15th  of  September : — 

"  August  26.  At  seven  in  the  evening  I  delineated  the  figure  and 
shape  of  the  comet,  exactly  like  that  1  saw  through  my  fourteen-feet 
telescope,  which  will  appear  more  plain  by  the  fifth  figure  than  1  can 
otherwise  well  express  it.*  It  had  a  pretty  bright  round  nucleus,  and 
about  that  was  an  atmosphere  of  thinnei-  light  which  was  terminated 
towards  the  sun  with  a  round  figure.  That  part  of  this  halo,  or  lighter 
atmosphere  towards  the  sun,  was  not  so  bright  or  radiant  as  another 
kind  of  light  which  seemed  to  issue  from  the  nucleus  or  star  both 
ways  at  right  angles  with  the  axis  through  the  sun,  which  lighter 
issuings  bent  into  a  kind  of  parabolic  figure,  within  the  former  halo  or 
atmosphere,  and  was  terminated  within  it,  and  seemed  to  form,  as  it 
were,  a  second  parabolical  termination  towards  the  sun,  in  the  apex  of 
which  parabola  was  the  bright  nucleus,  and  this  brighter  p^irabolic  line 
of  light  seemed  as  gross  or  thick  as  the  nucleus  itself.  This  issued  on 
both  sides,  but  that  on  the  right  hand,  or  the  northernmost,  was  much 
more  conspicuous ;  insomuch  that  that  on  the  left  hand,  or  towards 
the  south,  was  to  be  seen  but  sometimes,  but  that  on  the  other  aide 
was  very  plain  and  conspicuous,  and  seemed  like  a  stream  of  flame 
blown  out  of  a  candle  by  a  blowpipe,  ascending  or  bending  upwards, 
just  <ns  such  a  blown  flame  of  a  candle  will  do,  if  it  be  made  by  a 
gentle  blast.  This  I  remarked  very  carefully,  to  see  whether  I  could 
find,  by  any  succeeding  observations,  any  alteration  of  the  maguitude, 
figure,  brightness,  or  position,  in  respect  of  the  comet's  axis.  These 
two  bright  spoutings  of  flame  or  light  turned  or  bent  upwards  from 
the  sun,  and  after  a  short  space  seemed  to  unite  into  the  axis  or 
middle  of  the  blaze,  and  form  the  shape  of  the  outside  of  a  flame  of  a 
candle  tapering  to  a  point :  the  fainter  part  also  without  it  seemed 
to  taper  much  in  the  same  manner.  1  saw  also  several  coruscations 
or  flashings  of  the  flame,  shooting  out  to  a  great  distance  into  the 
blaze." 

Phenomena  of  a  similar  nature  were  remarked  by  Heinsius  in  the 
course  of  his  observations  of  the  great  comet  of  1744.  In  more  recent 
times,  Halley's  comet  (1885),  and  the  great  comet  of  1856,  exhibited 
analogous  changes  previous  to  their  passage  of  the  perihelion.  It  has 
been  already  stated  that  Halley's  comet  passed  through  the  perihelion 
on  the  15th  of  November.  Previous  to  the  2nd  of  October,  the  ap- 
pearance which  it  presented  was  that  of  a  roimd  nebulous  disk,  with  a 
&int  nucleus  in  the  centre.  On  that  evening,  however,  the  nucleus 
became  exceedingly  bright,  and  there  was  seen  to  issue  from  it  a  cone 
of  light,  which  first  extended  a  short  distance  in  the  direction  of  the 
sun,  and  then  bent  back  as  if  impelled  by  some  intense  force  in  the 
opposite  direction.  This  outstreaming  cone  of  light  continued  to  be 
seen  until  the  22nd  of  October,  subject  however  to  violent  changes 
when  observed  from  night  to  night.  It  is  worthy  of  remark  that 
simultaneously  with  these  changes  the  tail  was  observed  to  increase 
gradually  in  length.  The  phenomena  observed  diiring  the  apparition 
of  the  great  comet  of  1858,  were  of  a  still  more  complex  nature  than 
those  which  characterised  any  previous  comet,  but  it  would  be  out  of 
place  here  to  enter  into  any  minute  details.  On  the  16th  of  September 
there  commenced  a  series  of  luminous  emissions  from  the  nucleus, 
which  continued  till  the  passage  of  the  perihelion  at  the  end  of  the 
month.  These  were  followed  by  a  succession  of  envelopes  of  a  para- 
boloidal  form  surrounding  the  head,  and  which  were  seen  in  greater  or 
less  number  at  the  various  observatories  throughout  Europe  and 
America  till  the  disappearance  of  the  comet  about  the  20th  of  October. 

The  development  of  the  tail  when  a  comet  is  advancing  towards  the 
perihelion  affords  also  a  striking  indication  of  the  action  of  the  sim, 

^  ♦  These  drawings  are  given  in  Hooke's  *  Posi 
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although  the  mode  in  which  it  is  exerted  continues  to  be  involyed  in 
great  mystery.  The  following  results  of  micrometric  measures  of  the 
progress  of  the  tail  of  the  great  comet  of  1858,  executed  at  the  obser- 
vatory of  Harvard  College,  Cambridge,  U.S.,  will  furnish  an  apt  illus- 
tration of  our  remark : — 


Apparent  length 

Absolute  length 

Date 

of  Toil. 

ofTaiL 

1858  August 

29 

3« 

14,000,000  miles 

„     6ci)tcmber 

8 

4 

16,000,000     „ 

II           i> 

12 

6 

19,000,000     „ 

»i           II 

17 

4 

10,000,000     „ 

9f                    ft 

23 

7 

12,000,000     „ 

$9                  t* 

24 

7 

12,000,000     „ 

n             it 

25 

11 

17,000,000     „ 

»t             tt 

27 

IS 

18,000,000     „ 

i»              tt 

28 

19 

26,UOO,OUO     „ 

tt              tt 

SO 

22 

26,000,000     „ 

„     October 

2 

25 

27,000,000     ,1 

tt         tt 

5 

85 

83,000,000     „ 

M                1* 

6 

50 

45,000,000     „ 

tt                >• 

8 

50 

43,000,000     „ 

>»                 If 

10 

60 

51,00",000     „ 

tt                tt 

12 

45 

39,000,000     „ 

tt                »» 

15 

15 

14,000,000     „ 

The  shortening  of  the  tail  between  the  12th  and  17th  of  September 
is  due  entirely  to  the  effect  of  moonlight.  To  the  same  catise  may  be 
partly  attributed  the  change  from  the  10th  to  the  15th  of  October, 
but  it  is  no  doubt  mainly  due  to  the  rapid  diminution  of  the  bright- 
ness of  the  cometk 

Numerous  theories  of  the  origin  of  the  tails  of  comets  have  been 
proposed  from  time  to  time,  but  as  they  are  all  open  to  serious  ob- 
jections we  do  not  think  that  any  useful  purpose  would  be  served  by 
giving  an  account  of  them  on  the  present  occasion.  It  is  plain 
from  the  observations  of  the  more  conspicuous  comets,  that  the  tail  is 
fed  by  the  matter  raised  from  the  nucleus  by  the  action  of  the 
sun.  There  would  appear  to  be  in  this  case  two  forces  acting  upon 
the  cometic  particles,  independently  of  the  force  of  gravitation.  First, 
we  have  indications  of  a  force  violently  ejecting  the  particles  to  a  short 
distance  from  the  nucleus ;  and  secondly,  we  have  equally  clear  evi- 
dence of  a  repulsive  force  of  great  intensity  directed  upon  the  comet 
from  the  sun,  and  driving  the  particles  so  ejected  to  an  immense 
distance  in  space.  The  most  probable  view  of  the  nature  of  these 
powerful  forces  is  that  which  attributes  them  to  electrical  agency,  but 
no  satisfactory  theory  of  the  subject  has  yet  been  advanced  by  any 
inquirer. 

COMITIA.  Comitium  originally  signified  a  place  of  meeting,  as  the 
name  imports.  Varro,'*  De  Ling.  Lat."  1.  v.,  s.  165.  Plutarch  (-Romulus,* 
ziz.)  says  that  the  plain  where  the  Romans  met  the  Sabines,  in  order  to 
agree  on  the  terms  of  a  treaty,  was  called  "  comitium,"  and  Niebuhr, 
'  History  of  Rome  *  (i.  291,  ed  1851),  in  narrating  the  history  of  the 
union  of  the  two  towns  of  Roma  and  Quirium,  and  accounting  for  the 
steps  by  which  the  union  was  effected,  mentions  the  old  legend  of  a 
place  of  meeting  for  the  Roman  and  Sabine  kings  and  senates,  called 
comitium  from  the  f  ict  of  its  lying  between  the  Palatine  and  Capitoline 
hills.  Whether  it  was  intended  to  preserve  a  record  of  the  old  place  of 
meeting,  or  was  simply  used  as  a  topographical  description  must  be 
left  to  conjecture.  The  word  was  retained  and  applied  to  a  particular 
part  of  the  Forum,  where  for  many  a  day  the  remembrance  of  the  old 
rivalry  was  preserved  by  the  two  statues  of  Romidus  and  Tatius  that 
were  erected  in  it.  The  plural  "  comitia  "  denotes  general  assemblies 
of  the  Roman  people,  convened  by  the  constitutional  authority  of  some 
magistrate,  in  order  to  enact  or  repeal  anything  by  their  suffrages. 
One  set  of  comitia  was  named  "  calata,"  from  the  old  word  calar% 
to  call  or  convene  (A.  Gellius,  15,  27),  where  the  people  were  sum- 
moned to  be  witnesses  to  certain  solemn  acts,  or  certain  tilings  then 
announced  to  them. 

There  were  three  kinds  of  Roman  comitia : — 

1.  Curiata,  so  called  because  the  people  met  and  voted  in  curiae. 
Romulus,  it  is  said,  divided  the  whole  Roman  people  into  three  tribes, 
and  each  tribe  into  ten  curisc,  which  were  subdivided  into  decads, 
being,  as  Niebuhr  contends,  the  same  as  houses,  so  that  each  curia 
containing  10  houses,  the  3  tribes  numbered  800  in  all.  Now,  as  no 
houses  but  those  which  composed  the  three  ancient  tribes  were 
essential  parts  of  the  state,  in  consequence  of  which  the  patricians 
could  boast  that  they  alone  {gentem  habere)  had  a  house  (Livy  x.  8), 
this  division,  so  essential  to  the  patrician  order,  was  in  close  con- 
nection with  it,  and  therefore,  when  the  political  importance  of  the 
plebeians  rose,  the  curiae  sank  and,  except  in  the  continued  observance 
of  their  sacra,  for  some  years  after  their  political  degradation,  fell 
into  oblivion.  The  word  curiae  is  derived  from  curare,  to  take  care 
of  or  superintend  civil  and  religious  afl&drs  (Varro, '  De  L.  L.' v.  165, 
and  vi  46) ;  though  another  and  somewhat  plausible  etymology  is 
that  which  connects  it  with  the  Sabine  word  Quiris  or  Curis.  (See 
Smith's  'Latin  Dictionary,'  tub  verbo.)  Each  curia  formed  a  sepa- 
rate community  for  the  celebration  of  sacred  rites,  for  which  purpose  a 
particular  priest,  called  curio,  was  attached  to  each  curia,  anda  decurio, 
orcapi'un  and  burgess  to  each  decad  or  house.  But  all  the  curiae 
were  under  the  superintendence  of  a  curio  maximus.    A  separate  place 


which  was  also  called  curia,  was  assigned  to  each  curia  for  performing 
its  sacred  rites.    The  members  of  a  curia  were  called  curiales. 

There  is  some  obscurity  and  doubt  about  the  ancient  constitution  of 
the  curiae  and  comitia  curiata.  However,  it  seems  certain,  that  the 
ciuiae  had  the  siix>erintendence  of  sacred  matters,  that  all  the  public 
power  was  united  and  centralised  in  the  comitia  curiata,  and  that  the 
patrician  order  must  have  possessed  a  great  preponderance  in  .them. 
(See  Niebuhr's  '  Rome,'  vol  i.,  '  on  the  Curies.')  In  these  comitia 
laws  were  made  or  repealed,  peace  or  war  declared ;  (as  to  treaties  of 
peace,  however,  see '  Diet,  of  Gr.  &  Rom.  Antiq.'  Comitia,  p.  882  b),  the 
affairs  of  the  curiae  and  gentes  or  houses  decid^,  capital  crimes  judged, 
and  the  king  as  well  as  the  other  chief  magistrates  of  the  state  elected. 
The  place  of  meeting  (comitium)  was  in  the  forum,  and  in  its  northern 
comer  were  the  rostra.  There  was  no  fixed  time  for  the  meeting  of 
the  curiae,  but  they  met  as  business  required,  and  were  held  in  the 
presence  and  imder  the  protection  of  the  priests,  their  president  being 
the  king,  or  an  interrex  in  the  ante-republican  times,  and  some  high 
patrician  magistrate,  a  consul,  praetor,  or  dictator,  under  the  Republic, 
while  none  but  the  populus  or  the  patrician  members  of  the  curiae  had 
a  right  to  take  part  in  these  assemblies. 

Servius  TulHus  having  instituted  the  comitia  centuriata,  and  the 
plobeians  becoming  powerful  through  the  comitia  tributa,  the  comitia 
curiata  gradually  lost  almost  all  political  power.  However  they  still 
passed  enactments  under  the  title  of  leges  curiatae,  which,  before  the 
institution  of  the  comitia  centuriata,  denoted  every  law  made  by  the 
comitia  curiata ;  but  afterwards  that  term  was  limited  to  express  a  few 
political  rights,  still  reserved  to  the  latter  comitia,  particularly  that  of 
granting  military  power  {imperium)  to  those  magistrates  who  were 
elected  in  the  comitia  centuriata,  which  could  only  confer  civil  power 
(potestas).  Finally,  the  political  influence  of  the  comitia  curiata  was 
reduced  to  a  mere  formality,  and  represented,  in  Cicero's  time,  by  thirty 
lictors.  Still,  a  shadow  of  the  old  institution  was  preserved  in  the  con- 
tinuance of  the  patrician  comitia  calata  used  principally  for  the  adro- 
gationes.  Though  their  political  power  was  lost,  the  curiae  retained 
their  religious  functions  till  the  last  times  of  the  republic,  and  always 
elected  the  curio  maximus  and  the  flamens.  Their  number  was  never 
augmented,  as  was  the  case  with  the  tribes.  Before  proceeding  to 
the  second  class  of  comitia,  a  few  words  on  the  subject  of  a 
peculiar  authority  possessed  by  the  comitia  curiata  will  not  be  in- 
appropriate, for  a  more  full  account  of  which  the  reader  is  referred 
to  Niebuhr's  '  Hist ,'  vol.  L  ch.  21.  The  election  of  the  kings  was,  it 
is  known,  in  the  hands  of  the  curies,  but  in  addition  thereto,  to 
this  body  belonged  the  conferring  the  imperium  (Cic.  *  De  Rep.'  ii.  13) : 
hence  they  not  only  could  elect,  but  they  could  annul  that  election  : 
the  first  it  is  said  was  done  by  the  populus,  the  second  by  the  senate 
or  patres.  and  to  effectuate  that  second  decision,  a  law  was  passed  by  the 
patres,  called  hj  Cicero  lex  curiata  de  imperio,  and  by  Livy,  auctoritas 
patrum  (Livy  i.  17)-  The  conclusion  that  Niebuhr  draws  from  this 
identity  of  the  auctoritas  patrum,  and  the  lex  curiata  de  imperio  is, 
that  the  comitia  of  the  curies  and  the  assembly  of  the  patricians  were 
identical. 

2.  Centuriata.  Servius  Tullius,  according  to  tradition,  in  order  to 
diminish  the  power  of  the  patricians,  and  to  elevate  the  plebeians 
without  giving  them  any  power,  made  a  new  division  of  the  Roman 
people  into  six  classes,  which  were  subdivided  into  ccutiu-ies  or  votes. 
There  has  been  much  dispute  about  this  division  and  the  number  of 
the  centuries  ;  and  the  controversy  scarcely  admits  of  decision,  as  the 
ancient  writers  (Livius,L  43,  Dionys.  Holicam.,  *  Antiq.  Rom.,'  L 19-22, 
and  Cicero, '  De  Republica,'  ii.  22)  are  of  different  opinions.  But  the 
nature  of  the  institution  is  not  so  doubtful.  According  to  the  more 
probable  opinion  (that  of  Dionys.  Hal.),  the  6  classes  contained  193 
centuries.  The  first  class  consisted  of  18  centuries  of  knights  and  80 
centuries  of  those  (ditissimi)  whose  fortune  amounted  to  at  least 
100,000  ases;  the  second  class  {diticres)  contained  22  centuries,  and 
consisted  of  those  who  possessed  at  least  75,000  ases;  the  third 
{divites)  20  centuries,  and  consisted  of  those  who  had  a  property  of 
50,000  ases  at  least;  the  fourth  class  {mediocrcs)  22  centuries,  of 
those  who  possessed  25,000  ases  at  least ;  the  fifth  class  {modici)  30 
centuries,  of  those  who  possessed  12,500  ases ;  the  sixth  doss  contained 
but  one  century  of  capite  censi,  that  is,  persons  counted  by  head  and 
not  by  estates :  they  were  also  called  proletarii,  or  aorarii. 

According  to  this  division  the  Roman  people  met  in  the  comitia 
centuriata,  in  order  to  vote  in  centuries  on  public  matters ;  that  is,  a 
decree  of  the  assembly  was  made  by  counting  the  votes  of  the  centu- 
ries. As  the  first  class  alone  contained  more  centuries  than  all  the 
other  classes  togetlier,  it  may  be  said  that,  as  Romulus  had  created  an 
aristocracy  of  birth  by  his  division  of  curiae,  so  Servius  Tullius  created 
an  aristocracy  of  fortune  by  his  new  division.  In  order  to  prevent  that 
disadvantage,  when  the  plebeians  had  obtained  more  power,  the 
century  which  was  to  give  its  suffrages  first  was  appointed  by  lot. 
The  century  upon  which  the  lot  fell  was  called  pnerogativa.  The  other 
centuries  voted  according  to  the  order  of  their  classes,  and  were  called 
jure  vocatae.  The  decision  by  lot  being  regarded  as  a  divine  omen,  the 
centurise  jure  vocatas  commonly  followed  the  vote  of  the  centuria  prae- 
rogativa ;  and  thus  the  power  of  the  first  class  was  balanced  in  some 
measure.  A  contest  however  sometimes  arose  whether  a  matter  was  to 
be  decided  in  the  comitia  centuriata  or  tributa. 

Every  Roman  citizen  in  the  best  8tni|e.  pi  the  words  {civU  opiw^jurei 


n 


COMITU. 


COMMKNSURABLE. 


luid  the  right  of  giving  his  aufifrage  in  the  centurioa.  The  magistratea 
-who  were  competent  to  call  these  comitia  were  the  consulj  the  prsctor 
in  the  ahsence  of  the  consul,  and  the  dictator^  or  his  representative  the 
xnagister  equitum.  The  magistrate  who  presided  sat  on  the  sella 
curulis.  On  holydays  {ferias)  comitia  were  not  lawful ;  the  days  on 
which  they  could  he  held  were  callbd  dies  comitiales.  The  place  of 
meeting  was  the  Campus  Martins,  where  were  placed  the  septa  for  the 
voters',  or  Inclosures  into  which  classes  were  admitted  one  after  the 
other,  the  president's  tahemaculum,  and  the  villa  puhlica  for  the 
augurs.  Before  the  business  began  the  auspices  were  taken,  and  if 
they  were  not  favourable  the  meeting  was  deferred  to  another  day  ; 
but  if  no  obstacle  appeared,  the  business  was  opened  with  the  standing 
formula,  velitit,  jubeaHs  Qmritea  f  by  reading  either  the  names  of  the 
candidates,  or  the  proposition  of  a  law  {rogcUio).  Originally  they  gave 
their  suffrages  aloud  {vivd  voce),  but  afterwards  by  tablets,  or  ballot ; 
which  mode  of  voting  was  established  by  the  leges  tabellarite,  in  order 
to  secure  the  freedom  of  election.  It  was  not  till  after  a  long  contest, 
commenced  by  the  tribune  Gabinius^  B.C.  140,  that  the  plebeians 
obtained  the  protection  of  the  ballot. 

As  the  comitia  curiata  originally  possessed  the  sovereign  power,  so, 
after  the  time  of  Servius  TuHiua,  it  came  into  the  hands  of  the  comitia 
centuriata. 

In  the  first  place  all  legislation  belonged  to  these  comitia,  and  the 
enactments  made  by  them  only  were  called  leges  (laws),  being  obliga- 
tory upon  all  the  Romans.  A  lex  differed  both  from  a  decree  of  the 
senate  (aenaiils'coniultum),  and  from  an  enactment  of  the  comitia 
tributa  {plebi9cUum)t  which  only  bound  the  respective  estates  pi  the 
patricians  and  the  plebs.  If  a  law  was  to  be  proposed  to  the  comitia 
centuriata,  it  was  to  be  promulgated  (promulgata),  that  is,  notice  of  it 
was  to  be  given  on  three  market-days  before  Uie  day  of  assembly.  The 
proposed  law  being  accepted  by  the  people,  which  they  expressed  by 
the  term  "  perferre/'  was,  after  being  confirmed  by  oath  of  the  people, 
engraved  on  a  public  tablet  and  deposited  in  the  serarium.  See  Ulpian^ 
tit.  i.  8.  3,  and  D  85,2.  1. 

Henceforward  all  magistrates,  both  ordinary  and  extraordinary,  were 
elected  at  these  comitia,  as  consuls,  pnetors,  censors,  decemvirs,  and 
military  tribunes.  Those  who  sought  for  office  appeared  in  a  white 
toga  (tof/a  Candida,  and  hence  they  were  called  eandidati)  before  the 
people  on  three  previous  market-days.  The  candidate  who  was 
elected  was  proclaimed  by  the  prsdco,  or  crier ;  and  if  this  formality 
was  not  observed  the  election  was  null.  Until  the  magistrate  elect 
entered  upon  his  office  he  was  called  "  designatus." 

The  comitia  centuriata  were  also  the  court  for  the  decision  of  war, 
and  probably  for  accepting  and  confirming  treaties,  as  well  as  the  court 
of  the  people  {judicium  populi),  for  judging  public  crimes  (crimina 
puUica)  of  a  grave  kind,  which  were  immediately  directed  against  the 
state  or  people ;  as  for  example,  attempts  upon  the  freedom  of  the 
people,  attempts  of  individuals  to  seize  on  the  sovereign  power,  insult 
to  or  the  murder  of  a  tribune.  Such  a  crime,  which  was  called  crimen 
perduellionis,  was  different  from  the  crimen  majestatis.  (Cicero, '  De 
Repub.'  ii.  36  ;  *  De  Legit./  iii.,  4 ;  *  pro  Sext./  30,  84  j  and  Heineco., 
'Antiq.,'iv.  18,  46,and47.) 

3.  The  Comiiia  tributa  were  the  comitia  wherein  the  Roman  people 
met  and  voted  according  to  tribes.  The  plebeians  having  acquired 
considerable  power  in  the  state,  these  comitia  achieved  their  first 
important  victory  B.o.  471,  by  the  Publilian  Uw,  which  secured  to 
them  the  right  of  electing  the  tribimes,  and  eventually  the  other 
inferior  magistrates ;  while  their  second  great  power  was  gained  by  the 
law  of  Valerius  Publicola,  b.c.  449,  which,  giving  them  the  right  of 
originating  measures,  raised  their  decrees  to  the  same  position  as  a  lex, 
being  again  extended  by  the  Hortensian  law,  so  that "  Plebiscita  onmea 
Quirites  tenerent."  l^either  birth  nor  fortune  gave  advantage  in 
these  comitia,  as  was  the  case  in  the  other  comitia.  Every  Roman 
citizen  who  was  classed  or  registered  in  a  tribe  was  permitted  to 
vote  in  them.  The  place  of  meeting  was  not  fixed,  but  ordinarily  it 
was  the  Campus  Martius;  sometimes  also  the  forum  or  capitol,  or 
Circus  FlamininuB.  The  same  minute  formalities  with  respect  to 
the  auspices  were  not  necessary  as  at  the  comitia  centuriata.  The 
assemblies  were  called  by  a  tribune,  who  also  presided,  if  tribunes  or 
ffidiles  were  to  be  elected ;  but  at  elections  of  other  magistrates,  or  if 
laws  were  to  be  made,  consuls  and  preetors  also  might  preside. 

Soon  after  these  comitia  were  established,  all  inferior  magLstrates, 
ordinary  and  extraordinary,  were  elected  in  them,  as  tribunes,  Sddiles, 
qusestors,  proconsuls,  and  propreetors;  the  election  of  the  pontifex 
maximus,  and  of  various  other  religious  functionaries,  was  made  in 
these  comitia.  They  also  sat  in  judgment  in  certain  inferior  cases ; 
but  for  capital  puni^mients  the  comitia  centuriata  only  had  competent 
authority,  and  the  trial  of  Coriolanus,  as  the  story  has  come  down  to 
us,  must  be  regarded  as  an  anomaly  and  an  illegal  act. 

It  has  been  already  mentioned  that  enactments  made  by  the  comitia 
tributa  were  called  plebiscita,  and  at  first  bound  only  the  plebeians. 
But  as  the  power  of  the  plebeians  became  enlarged  by  degrees,  the 
plebiscita,  after  many  contests  between  the  plebeians  and  patricians, 
were  made  equal  in  effect  to  the  leges,  by  the  lex  Hortenaia,  B.o.  288. 
(Qaius,  i.  1.)  From  this  time  these  comitia  possessed  the  complete 
legislative  power,  thoroughly  independent  of  the  senate.  Accordingly 
enactments  for  making  war  or  peace,  or  granting  a  triumph,  were  fre- 
quently passed  against  the  will  of  the  senate. 


In  the  later  times  of  the  republic,  the  management  of  the  comitia 
became  an  important  object  both  for  ambitious  aspirants  to  power, 
and  for  those  who  professed  to  maintain  the  rights  of  the  people. 
Csesar,  after  being  made  perpetual  dictator,  virtuaJly  condudea  their 
authority  by  himself  appointing  consuls,  and  naming  half  of  the  other 
magistrates.  Finally,  the  elections  of  the  comitia  became  a  mere 
formaUty. 

(Sigonius,  de  Antiq.  Jur.  Civ.  Bom,  i  17. ;  Nic.  Qruchii,  lib.  iii.  dt 
Comit.  Mom.  in  Thes.  Aniiq.  Bom.,  ed.  Orsevius,  t.  L  p.  531,  seq. ;  Dr. 
Smith's  Dictionary  of  Oreek  and  Boman  Antiquities,  articles  *'  Comitia,** 
"  CurisD,"  "  Lex,"  "  Plebiscitum.") 

COMMA,  in  Music  {K6fifm),  is  the  difference  between  two  sounds 
whose  ratio  is  81  :  80 ;  or,  the  difference  between  the  major  tone, 
c  D  (I)  and  the  minor  tone,  d  e  (f^.  Practically  considered,  the  comma 
is  the  ninth  part  of  a  major  tone.  Ptolemy  thought  so  small  an  in- 
terval inappreciable :  Salinas  asserts  the  contrary.  Maxwell  ('  Essay 
on  Tune')  agrees  with  the  latter,  and  gives  the  following  rule  for 
tuning  the  comma :  Obtain  o,  stopped  as  the  octave  to  the  open  fourth 
string  (on  the  violin),  and  the  difference  between  that  note  and  the 
same  taken  as  the  greater  sixth  below  the  first  open  string,  must  be  a 
comma.  We  refer  those  who  wish  to  go  deeper  into  this  matter  to 
Smith's  '  Harmonics.'  But  the  clearest  and  fullest  information  on  the 
subject  is  to  be  obtained  from  the  '  Th^orie  Acoustico-Musicale '  of 
M.  Stiremain-Missery. 

COMMAKDERY,  a  species  of  benefice  attached  to  oertam  foreign 
military  orders,  usually  conferred  on  knights  who  had  done  them  soma 
especial  service.  According  to  Fureti^,  these  oommanderies  were  of 
different  kinds  and  degrees,  as  the  statutes  of  the  different  orden 
directed.  The  name  of  commandery  in  the  order  of  St.  Louia  was 
given  to  the  pension  which  the  king  of  France  formerly  assigned  to 
twenty-four  conmianden  of  that  order.  The  order  ol  Malta  had  oom- 
manderies of  justice,  which  a  knight  obtained  from  long  standing; 
and  others  of  favour,  of  which  the  grand  master  had  the  power  of 
disposaL 

In  England,  oommanderieB  were  the  same  amongst  the  Knights 
Hospitallen  as  preceptories  had  been  among  the  Knights  Templars, 
namely,  societies  of  those  knights  placed  upon  some  of  their  estates  in 
the  country  imder  the  government  of  a  commander,  who  were  allowed 
proper  maintenance  out  of  the  revenues  under  their  care,  and  accounted 
for  the  remainder  to  the  grand  prior  at  London.  At  the  dissolution  of 
religious  houses,  in  the  time  of  Henry  VIII.,  there  were  more  than 
fifty  of  these  oommanderies  in  England,  subordinate  to  the  groat 
priory  of  St.  John  of  Jerusalem.  A  few  of  these  held  productive 
estates,  and  had  even  the  appearance  of  being  separate  corporations,  so 
much  so  as  to  have  a  common  seal ;  but  the  greater  part  were  little 
more  than  farms  or  |^nges.  The  Templars'  term  of  preceptory  was 
as  frequently  used  to  designate  these  establishments  as  the  term  com- 
mandery. In  Qermany  the  provision  for  the  vicars  of  a  cathedral  is 
also  called  a  commandery.  (Fureti^re,  ' Dictionnaire  Universe!;' 
Tanner,  '  Notitia  Monastica,'  edit  1787,  pref.  p.  xvii. ;  Dugdale's 
*  Monasticon  Anglicanum,'  last  edit.,  vol.  vi^,  pp.  786,  800.) 

The  title  of  commander  has  also  been  adopted  to  designate  the 
second  rank  of  the  Knights  of  the  Bath,  who  are  Knights  Commanders, 
[Bath,  Knights  of  the.] 

COMMEND  AM,  from  ''  commenda,"  a  term  of  the  canon  law,  which, 
according  to  its  original  signification,  was  applied  where  the  custody  of 
a  void  ecclesiastical  benefice  was,  during  the  avoidance,  comnutted  by 
the  bishop  or  other  superior  to  a  person  who  was  to  discharge  the 
spiritual  duties  attached  to  the  benefice  ¥dthout  meddUng  with  the 
profits.  The  person  to  whose  chaige  these  duties  were  oonunitted  was 
said  to  hold  the  benefice  in  commmdam.  In  time,  this  practice  dege- 
nerated into  an  actual  perception  of  the  profits,  and  the  device  of 
holding  livings  in  comtnindam  was  found  by  the  ecclesiastics  of  the 
nuddle  ages  a  useful  method  of  evading  the  proviaiona  of  the  canon  law 
against  pluraUties.  [Bjehbfios.]  By  the  law  of  Engknd  no  benefice 
can  be  held  in  commendam  without  a  licence  from  the  crown.  This 
prerogative  has  been  most  frequently  exercised  where  the  parson  of  a 
parish  has  been  made  bishop  of  a  see,  the  revenues  of  which  were 
insufficient  to  support  the  dignity  of  the  station.  For  the  only  way  to 
prevent  the  avoidance  of  a  benefice  by  promotion  to  a  bishopric,  is  to 
grant  a  licence  to  retain  it  in  comnundam,  commonly  called  a  com- 
mendam  retinere.  This  licence  is  granted  before  consecration,  or 
before  confirmation,  in  the  case  of  a  translation ;  another  kind  of  dio- 
pensation,  called  a  commendam  capere  or  redpere,  enables  a  bishop  to 
take  a  benefice  after  consecration  or  confirmation.  The  consent  of  the 
patron  of  the  benefice  was  essential  to  the  validity  of  a  commendam. 

Not  only  dignities  and  benefices,  but  headimipe  of  colleges  and 
hospitals,  might  be  granted  in  commendam,  kc 

Idcence  to  hold  in  eomm>enckLm  might  be  temporazy  or  perpetual ;  but 
the  learning  on  this  subject  has  now  become  of  little  practical  value ; 
for  by  statute  6  ft  7  Will.  IV.,  o.  77,  s.  18,  it  is  enacted,  that  no  eccle- 


siastical dignity,  office,  or  benefice,  shall  be  held  m  eommendam  by  any 
bishop  (unless  he  then  held  the  same);  and  that  every  eommendam 
thereafter  granted,  whether  to  retain  or  to  receive,  and  whether  tem- 
porary or  perpetual,  shall  be  absolutely  void  to  all  intents  and  purpoees. 
COMMENSURABLE.  Two  magnitudes  are  commensurable  which 
have  a  common  measure.  The  peculiar  part  of  this  subject  belongs  to 
IvoouMXsavKASLSB,  Thsort  or,  and  Pboportioit^  whi«Ji  we. 
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COMME'RCniM  EPISTOlilCUM  (commercse  of  letters),  a  name 
which  was  at  one  time  frequently  given  to  published  collections  of  letters, 
such  as  were  common  about  the  end  of  the  17th  century  and  the  be- 
ginning of  the  18th.  Thus  we  have  the  '  Commeroium  EpistoUcum' 
of  WaUis  in  the  second  and  third  volumes  of  his  works  (1693  and  1699); 
that  of  Kepler  (though  his  name  does  not  appear  in  the  title-page), 
published  in  1718 ;  and  that  of  John  Bernoulli  and  Leibnitz,  published 
m  1745, 

But  the  name  by  itself  is  generally  understood  to  apply  to  the  cele- 
brated collection  published  by  the  Royal  Socie^  in  1712,  in  vindication 
of  their  decision  upon  the  dispute  between  ICeill  and  Leibnitz  as  to 
the  right  to  the  invention  of  the  Differential  Calculus,  or  Method  of 
Fluxiona  We  have  not  space  here  to  enter  upon  the  subject-matter 
of  the  quarrel  itself,  but  only  to  give  some  account  of  the  '  Commer- 
oium Epistolicum  *  [referring  for  the  rest  to  Fluxions,  Method  op]. 

In  the  year  1708,  Newton  and  Leibnite  being  then  both  alive,  Keill, 
an  astronomer,  now  better  known  by  his  concern  in  this  matter  than 
by  his  writings  or  discoveries,  inserted  in  the  'Philosophical  Trans- 
actions '  (No.  317)  an  article  in  which  he  defended  Newton  against  the 
editors  of  the  Leipsic  Acts,  who  had  spoken  of  Newton's  '  Quadratura 
Curvarum '  as  a  secondary  work  in  comparison  of  the  previoiis  writings 
of  Leibnitz.  He  asserted  that  the  method  of  fluxions  was  first  invented 
by  Newton,  and  that  Leibnitz,  changing  the  name  and  notation,  had 
inserted  it  in  the  Leipsic  Acts  :  his  words  will  bear  the  construction 
that  he  conceived  Leibnitz  to  be  a  plagiarist,  but  not  that  of  his  being 
an  independent  inventor.  Leibnitz,  on  the  receipt  of  this  volume 
(March,  1711),  complained  of  the  accusation  in  a  letter  to  Dr.  Sloane 
(then  secretary  of  the  Royal  Society) ;  reminded  him  that  on  a  similar 
accusation  having  been  made  a  few  years  before  by  M.  Fatio  de  Duillier, 
the  Society  and  Newton  himself  had  disapproveid  of  it ;  pointed  out 
the  dishonourable  stigma  implied  by  Keill  (whom  he  presumed  to  be 
innocent  of  all  bad  mtention),  and  requested  the  interference  of  the 
Koyal  Society  to  induce  him  to  disavow  the  intention  of  .imputing 
fraud.  Keill  (in  a  letter  to  Dr.  Sloane,  May,  1711,)  denied  that  he 
meant  to  charge  Leibnitz  with  having  known  the  science  of  Newton  by 
name  and  notation;  but  asserted  that  Newton  had  explained  his 
Fluxions  in  two  letters  to  Oldenbui^g  (then  secretary  of  the  Royal 
Society),  which  were  transmitted  to  Leibnitz;  and  that  the  latter 
either  did  draw,  or  at  least  could  have  drawn,  the  principles  of  Diffex^ 
entials  from  thence.  On  this  subject  he  wrote  a  long  detail  of  what 
he  considered  to  be  the  proof  of  his  assertion.  Leibnite,  in  another 
letter  (December,  1711),  complains  that  the  chai^  was  now  more  open 
than  before ;  that  he  and  his  friends  had  never  contested  the  inde- 
pendent invention  of  Newton;  and  that  he  appealed  to  the  Royal 
Society  and  to  Newton  himself.  The  Royal  Society  accordingly  ap- 
pointed a  committee,  which  collected  and  reported  upon  a  large  mass 
of  documents,  consisting  mostly  of  letters  from  and  to  Newton,  Leib- 
nitz, Oldenburg,  Wallis,  Collins,  &c.,  ftc.  Their  report  was  to  the 
effect  that  Leibnitz  was  in  London  at  the  beginning  of  the  year  1673, 
from  which  time  to  September,  1676  (when  he  visited  London  before 
returning  tu  Hanover),  he  was  in  correspondence  with  Collins  and 
Oldenburg ;  that  when  first  in  London,  he  was  in  possession  of  a 
differential  method,  which  was  no  other  than  that  of  Mouton ;  and 
that  he  never  mentioned  any  other  till  he  wrote  a  letter  of  June,  1677, 
being  a  year  after  a  copy  of  Newton*s  letter  to  Oldenburg,  of  December 
10, 1672,  had  been  sent  to  Paris  to  be  communicated  to  him,  and  four 
years  after  Collins  began  to  communicate  the  contents  of  that  letter. 
Also  that  by  a  former  letter  of  Newton,  of  June,  1676,  it  appeared  that 
he  had  been  in  possession  of  his  Fluxions  five  years  before :  that  Leib- 
nitz's method  is  in  fact  the  same  as  that  of  Newton,  with  a  difference 
of  name  and  notation ;  finally,  that  Newton  being  the  first  inventor, 
Keill,  in  asserting  the  same,  had  been  no  ways  injurious  to  Leibnitz. 
This  report,  preceded  by  a  large  mass  of  letters  or  extracts,  appeared 
in  the  year  1712 ;  and  again  with  a  '  Recensio,'  &&,  prefixed,  and  some 
other  additions  in  1722 ;  this  reprint  was  also  issued  with  another  title- 
page  in  1725.  It  was  translated  into  French,  and  was  also  published  in 
a  journal  at  the  Hague.  Leibnitz  only  protested  in  private  letters 
against  the  injustice  of  the  proceeding :  he  declared  that  he  would  not 
answer  a  reasoning  so  weak ;  and  it  appears  moreover  that  he  had  on 
his  mind  an  impression  that  the  acrimony  excited  against  him  in  Eng- 
land was  politioU.  He  was  in  the  service  of  the  Elector  of  Hanover, 
the  health  of  the  queen  was  declining,  and  many  of  the  men  of  science 
were  Jacobites. 

With  regard  to  the  'Commercium  Epistolicum,'  and  the  Report 
attached,  it  is  obvious  that  the  final  conclusion  was  not  to  the  point. 
The  question  was  not  whether  Newton  was  the  first  inventor,  but 
whether  Leibnitz  had  stolen  the  method.  The  committee  did  not 
attempt  to  prove  that  Leibnitz  had  received  the  letter  which  was  sent 
to  Paris  to  be  sent  to  Hanover :  nor  do  they  formally  venture  to  assert 
their  belief  that  Leibnitz  was  a  plagiarist;  but,  with  a  subterfuge 
wholly  unworthy  of  them,  they  conclude  that  because  Leibnitz  might 
have  seen  Newton's  letter,  &c.,  which  they  could  not  prove,  Keill  did 
him  no  injustice  in  asserting  the  priority  of  Newton's  invention — 
which  was  not  the  matter  of  complaint.  Moreover,  they  published 
much  of  their  evidence  in  the  form  of  extract,  and  their  omissions  are 
not  always  justifiable.  It  does  not  appear  on  the  face  of  the  report 
itself  that  Leibnitz  knew  of  the  appointment  of  the  committee,  or  had 
any  opportunity  of  stating  any  objections  he  might  entertain  to  its 


members,  or  of  furnishing  any  docimients  relating  to  the  question 
under  consideration.  There  runs  throu^^out  the  extracts  a  desire  of 
proving  Leibnitz  guilty  of  more  than  they  meant  positively  to  affirm. 
The  latter  acted  wiselv  in  appealing  to  posterity;  for  though  party 
feeling  long  adopted  the  conclusions  of  the  Report  in  England,  it  is 
now  nearly,  if  not  quite,  the  opinion  of  those  who  study  the  matter, 
that  Leibnitz  really  was  an  indejpendent  inventor.  The  contemporary 
supporters  of  Newton,  and  their  followers  down  to  the  present  day, 
have  chosen  to  regard  the  committee  as  a  judicial  body,  and  their 
report  as  a  decision.  But  this  was  not  the  case.  The  committee  was 
avowedly  counsel  for  Newton,  though  the  form  of  their  report  gave 
countenance  to  the  mistake  just  mentioned.  Faulty  as  they  were  in 
more  points  than  one,  their  imfaimess  was  that  of  advocates,  not  of 
judges. 

The  part  which  Newton  himself  took '  in  the  matter  at  the  time  was 
not  very  well  known  till  lately.  In  the  first  edition  of  the  '  Principia ' 
(1687),  he  stated  (book  ii.  Scholium  to  Lemma  11)  that  ten  years 
before  (the  Scholium  must  probably  have  been  written  in  1686  at  the 
very  latest)  he  had  conmiunicated  in  cipher  a  single  sentence  to  Leib- 
nitz as  a  key  to  what  he  informed  hun  was  a  method  of  drawing 
tangents,  &c.,  and  that  Leibnitz  not  only  wrote  in  reply,  that  he  had 
fallen  upon  a  similar  method,  but  actually  conmiunicated  it,  and  that 
he  (Newton)  found  it  to  be  the  same  as  his  own,  except  in  notation 
and  symbols.  No  doubt  it  was  upon  the  strength  of  this  scholium  that 
Leibnitz  confidently  appealed  to  Newton  himself  :  and  we  might  have 
imagined  that  the  question  of  the  date  of  this  letter  would  have  formed 
a  part  of  the  inquiry.  But  we  cannot  find  it  alluded  to  :  the  publica- 
tion of  the  'Principia'  is  mentioned  in  its  proper  place,  without  a 
word  as  to  this  scholium ;  nor  can  we  find  any  allusion  to  it.  We  wish 
we  could  end  here  :  but  we  are  compelled  to  add,  that  this  scholium 
was  omitted  by  Newton  in  the  third- edition  of  the  '  Principia'  (1725), 
and  its  place  supplied  by  another,  in  which  the  name  of  Leibnitz  is 
not  mentioned,  but  an  account  of  what  Newton  had  written  to  Collins 
in  1672  begins  and  ends  in  nearly  the  same  words.  But  it  must  be 
remembered  that  between  1687  and  1725,  Newton  had  suffered  that 
illness  which  perhi^  impaired  the  powers  of  his  mind,  and  certainly 
altered  his  disposition,  perhaps  even  his  memory ;  for  in  a  letter  pre- 
served by  Raphson,  February  26,  1715-16,  he  gives  an  account  of  the 
letter  of  Leibnitz  differing  in  several  particulars  from  the  printed 
scholium. 

The '  Commercium  Epistolicum '  will  be  found  complete  in  Horsle/s 
edition  of  Newton,  accompanied  by  additional  letters  extracted  from 
Raphson's  '  Histoiy  of  Fluxions,'  London,  1715.  The  appendix  ccmi- 
tains  the  additional  letters. 

An  edition  of  the  '  Commercium  Epistolicum,'  with  valuable  notes, 
and  the  most  recent  information,  has  been  published  by  MM.  Biot  and 
Lefort,  Paris,  1856,  4to.  To  what  precedes  we  may  add  the  following 
facts,  recently  established. 

1.  The  reprint  of  1722  contains  some  small  additions  and  omissions, 
though  it  professes  to  be  nothing  but  a  reprint.  Some  sf  these  altera- 
tions ai-e  important,  and  of  a  highly  unfair  character.  ('  PhiL  Mag.' 
June,  1848.) 

2.  The  letter  actually  sent  to  Leibnitz  has  been  found  among  his 
papers  at  Hanover,  and  a  draft  of  it  in  the  archives  of  the  Royal  Society. 
It  does  not  contain  the  mathematical  part  of  Collins's  letter  of 
December,  1672,  but  only  the  description  given  by  Newton  of  the 
character  of  his  results.  This  makes  little  difference;  because  the 
mathematical  part  of  Newton's  letter  contained  nothing  sufficient,  and 
nothing  but  the  like  of  what  had  been  printed  before ;  but  the  dis- 
covery convicts  the  committee  of  extreme  carelessness  on  the  most 
important  point.    ('  Comp.  Aim.'  1852.) 

8.  Sir  D.  Brewster,  by  his  recent  examination  of  Newton's  papers, 
has  found  that  Newton  himself  is  fully  responsible  for  the  contents, 
both  of  the  '  Commercium  Epistolicum,'  and  the  reprint.  This  has 
very  often  been  denied. 

4.  It  has  recently  been  proved,  both  by  internal  evidence  and  by 
the  Newton  papers,  that  Newton  himself,  a  factUways  strongly  denied 
by  his  supporters  of  this  century,  wrote  the  account  of  the  'Com- 
mercium Epistolicum,'  which  appears  in  the  '  Phil.  Tiuns.'  No.  342 
(1714-15.) 

COMMINATION,  THE  OFFICE  OF,  a  service  in  the  Uturgy  of 
the  Church  of  England.  It  is  called  "  A  Commination  or  denunciation 
of  Qod's  anger  and  judgments  against  sinners,"  from  the  Latin  word 
comminatio,  a  threatening  or  cursing.  The  Protestants  at  the  Refor- 
mation introduced  the  reading  of  this  comminatory  service  as  a  sub- 
stitute for  the  ancient  and  sUll  continued  Catholic  ceremony  of 
sprinkling  the  head,  and  making  the  sign  of  the  cross  on  the  forehead 
with  ashes,  on  the  first  day  of  Lent,  hence  denominated  Ash  Wednes- 
day ;  but  though  it  is  ordered  especially  to  be  read  on  tliis  day,  the 
rubric  adds, — **  and  at  all  other  times  as  the  ordinary  shall  appoint." 
From  Archbishop  Grindall's  Visitation  Articles,  published  in  1576,  it 
appears  at  that  time  to  have  been  used  on  four  days  in  the  year, 
namely,  on  Ash  Wednesday,  and  on  the  third  Sunday  before  Easter, 
Whitsuntide,  and  Christmas.  The  origin  and  object  of  the  service 
will  be  best  explained  by  the  following  extract  from  its  commence- 
ment. "  In  the  primitive  church  there  was  a  godly  diisciplfne  that  at 
the  beginning  of  Lent  such  persons  as  stood  convicted  of  notorious  sin 
were  put  to  open  peninco  and  punishment  in  this  world,  that  their 
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Bouls  might  be  saved  in  the  day  of  the  Lord,  and  that  others,  being 
admonished  by  their  example,  might  be  the  more  afraid  to  offend. 
Instead  whereof  (until  the  said  discipline  may  be  restored  again,  which 
is  much  to  be  wished)  it  is  thought  good  that  at  this  time  (Ash  Wed- 
nesday) should  be  read  the  general  sentences  of  God*s  cursing  against 
impenitent  sinners."  The  form  of  the  commination  seems  to  be 
derived  from  Deuteronomy  xi.  26-80  and  zxvii.  1-26,  \fhich  was 
afterwards  strictly  obeyed,  as  related  in  Joshua  viii.  33-34,  in  the 
solemn  rehearsal  of  a  series  of  twelve  curses  from  Mount  Ebal  by  the 
Levites,  with  a  response  to  each  by  the  people.  It  may  be  ol  served 
that  in  this  commination,  the  church  does  not  pray  that  the  sinner 
may  be  cursed,  nor  do  the  people  affirm  the  curse  by  replying  amen. 
The  acts  are  stated  which  are  cursed  by  the  law,  and  the  people 
acknowledge  its  truth.  The  blessing  with  which  the  service  concludes 
was  not  added  until  the  last  revisal  of  the  Prayer  Book. 

COMMISSARY,  an  officer  who  is  delegated  by  a  bishop  to  act  in  a 
particular  part  of  the  diocese,  to  exercise  jurisdiction  similar  in  kind 
to  that  exercised  by  the  chancellor  of  the  diocese  in  the  consistory 
court  of  the  diocese  A  comissary  has,  generally  speaking,  the  autho- 
rity of  official  principal  and  vicar-general  within  his  limits.  An  appeal 
lies  from  his  decisions  to  the  metropolitan.  In  some  dioceses  there  is 
a  commissary  court  for  each  archdeaconry.  The  commissarial  courts 
were  established  for  the  convenience  of  the  people  in  parts  of  the  diocese 
remote  from  the  consistory  court.  A  commissary  must  be  learned  in 
the  civil  and  ecclesiastical  law,  a  master  of  arts  or  bachelor  of  law,  not 
xmder  the  age  of  twenty-six,  and  he  must  subscribe  the  Thirty-nine 
articles  (Canon  127). 

In  Scotland  the  same  classes  of  questions  which  in  other  parts  of 
Europe  were  arrogated  to  the  ecclesiastical  judicatories  came  under  the 
authority  of  the  bishops'  courts  while  the  episcopal  polity  continued, 
and  subsequently  devolved  on  special  judges,  who  were  called  com- 
missaries. The  four  commissaries  of  Edinburgh  constituted  the 
Supreme  Commissary  Court,  which  had  jurisdiction  in  questions  of 
divorce,  and  of  declarators  of  the  existence  or  non-existence  of  mar- 
riage. The  district  commissaries  had  the  administrative  authority  of 
confirming  executors  to  persons  deceased,  a  function  resembling  the 
granting  of  letters  of  administration  in  England.  By  4  Geo.  IV.  c.  97, 
the  functions  of  the  provincial  commissaries  were  vested  in  the  sheriffs 
of  the  respective  counties,  who,  before  the  passing  of  that  Act,  were 
usually  appointed  the  commissaries  of  their  districts.  By  11  Geo.  IV. 
and  1  Wm.  IV.  c.  69,  the  jurisdiction  of  the  commissaries  of  Edin- 
burgh was  vested  in  the  Court  of  Session. 

COMMISSION,  in  military  affairs,  is  the  document  by  which  an 
officer  is  authorised  to  perform  duty  for  the  service  of  the  state. 

Anciently,  in  this  country,  the  regular  mode  of  asembling  the 
national  army,  either  to  resist  an  invading  enemy,  or  to  accompany 
the  king  on  a  foreign  expedition,  was  by  sending  a  royal  command  to 
the  chief  barons  and  the  spiritual  lords,  tliat  they  should  meet  at  a 
given  time  and  place  with  their  due  proportion  of  men.  horses,  &c. 
properly  equipped,  according  to  the  teniu-e  bv  which  they  held  their 
estates ;  and  these  ttnanta  in  capite  appear  to  have  appointed  by  their 
own  authority  all  their  subordinate  officers.  But  commissions  were 
also  granted  by  our  kings  to  individuals,  authorising  them  to  raise  men 
for  particular  services;  thus,  in  1442,  Henry  VI.  gave  one  to  the 
governor  of  Mantes,  by  which  the  latter  was  appointed  to  maintain  50 
horsemen,  20  men-at-arms  on  foot,  and  210  archers,  for  the  defence  of 
that  city.  According  to  P^re  Daniel,  the  commission  was  written  on 
parchment,  and,  that  it  might  not  be  counterfeited,  the  piece  was 
divided  by  cutting  it  irregukrly,  into  two  portions,  of  which,  doubt- 
less, each  party  retained  one. 

Commissions  of  arrav,  as  they  were  called,  were  also  issued  by  the 
crown,  probably  from  the  time  of  Alfred,  for  the  purpose  of  mustering 
and  training  the  inhabitants  of  the  counties  in  military  discipline  ;  and 
in  the  reign  of  Edward  III.  the  parliament  enacted  that  no  person 
trained  under  these  commissions  should  be  compelled  to  serve  out  of 
his  own  county  except  in  the  event  of  the  kingdom  being  invaded.  Of 
the  st^me  nature  as  thwe  commissions  of  array  was  that  which,  in  1572, 
when  the  country  was  threatened  with  the  Spanish  invasion.  Queen 
Elizabeth  issued  to  the  justices  of  the  peace  in  the  different  counties, 
authorising  them  to  muster  and  train  persons  to  serve  during  the  war. 
Those  magistrates  were  directed  to  make  choice  of  officers  to  command 
bodiefi  of  100  men  and  upwards ;  and  such  officers,  with  the  consent  of 
the  magistrates,  were  to  appoint  their  own  lieutenants.  This  privilege 
of  granting  commissions  to  the  officers  of  the  national  militia  continueid 
to  be  exercised  by  the  lords-lieutenants  of  counties,  the  king  having  the 
power  of  confirming  or  annulling  the  appointments ;  and  it  was  made 
law  in  the  reign  of  Charles  II.  It  appears,  however,  that  before  the 
Revolution,  the  lieutenants  and  ensigns  were  recommended  for  com- 
missions by  captains  of  the  companies. 

In  the  French  service,  between  the  reigns  of  Francis  I.  and  Louis 
XIV.,  we  find  that  the  sovereigns  reserved  to  themselves  the  nomina- 
tion of  the  principal  commanders  only  of  the  legions  or  regiments,  and 
tliat  the  latter  were  permitted  to  grant  commissions  under  their  own 
signature  and  seal  to  the  subordinate  officers,  who  were  charged  with 
tlie  duty  of  raising  the  troops  and  instructing  them  in  the  use  of  arms. 

In  the  British  regular  army,  as  well  as  in  the  navy,  all  the  com- 
missions of'*officcrs  are  signed  by  the  sovereign.  In  the  navy,  in  the 
regiment  of  artillery,  and  in  the  corps  of  engmeers  and  marines,  the 


commissions  are  conferred  without  purchase ;  as  also  a  large  proportion 
of  the  commissions  granted  to  officers  of  the  line.  Those  cadets  who 
have  completed  a  course  of  military  education  in  the  Royal  College  at 
Sandhurst  and  pass  successfully,  are  gazetted  vdthout  purchase.  Such 
is  the  case  also  with  those  who  pass  their  examination  before  the 
Military  Commissioners  very  well,  and  with  the  sons  of  officers  who 
have  f^en  in  the  service,  or  in  any  case  which  the  commander-in-chief 
may  consider  merits  it.  In  other  cases,  gentlemen  obtain  leave  to 
enter  the  army  by  the  purchase  of  an  ensigucy,  the  prices  of  which,  in 
the  different  classes  of  trcops,  are  regulated  by  authority ;  and  they 
proceed  to  the  higher  grades  on  paying  the  difference  between  the  price 
of  the  gra'ie  which  they  quit  and  of  that  which  they  enter. 

The  commisoioned  officers  of  a  battalion  of  infantry  ore  as  follow  : 
Field-officers — colonel,  lieutenant-colonel,  and  major.  Regimental 
officers — captains,  lieutenants,  and  ensigns.  Staff-officers— chaplain, 
adjutant,  quarter-master,  and  surgeon. 

For  a  statement  of  the  prices  of  commissions,  see  '  The  Queen  s 
Regulations  and  Orders  for  the  Army.* 
COMMISSION.  [Agent  ;  Bbokkr  ;  Factor  ] 
COMMISSIONKRS,  LORDS.  [Assent,  Royal;  Admiralty.] 
COMMISSIONERS  OF  BANKRUPTS.  [Bankrupt.] 
COMMITTEE,  of  either  house  of  parliament,  may  be  either  of  the 
whole  House  or  of  a  certain  number  of  the  members  selected  from 
the  rest.  When  the  House  resolves  itself  into  a  committee  of  the 
whole  House,  the  Speaker  in  the  Commons,  or  the  Lord  Chancellor  or 
whoever  else  is  the  ordinary  Speaker  in  the  Lords,  leaves  the  chair, 
and  the  Chairman  of  Committees,  a  salaried  officer,  being  one  of  the 
members,  who  is  appointed  by  Uie  House  at  the  commencement  of 
of  every  parliament,  takes  his  place.  In  the  Commons  the  mace,  which 
usually  lies  on  the  table,  is  at  the  same  time  placed  under  it.  In  a 
committee  members  are  not  restricted  to  a  single  speech  on  the  question 
under  consideration,  but  each  may  speak  as  often  as  he  pleases. 
Another  distinction  in  the  Commons  was,  that  the  conmnittee  divided 
by  the  Ayes  merely  going  to  the  one  side  of  the  room  and  the  Noes  to  the 
other,  instead  of  one  of  the  two  parties  going  out  into  the  lobby,  as  in 
divisions  of  the  House.  But  ther  modem  practice  of  publishing  the 
names  having  become  general,  there  is  now  no  practical  difference 
between  the  two  modes.  By  the  standing  orders  or  established 
practice  of  both  Houses,  there  are  certain  subjects  that  can  only  be 
brought  for^'ard  in  a  committee  of  the  whole  House.  For  instance, 
all  measures  relating  to  the  Church  must  be  so  introduced ;  and  in  the 
Commons  all  propositions  for  the  grant  of  money  for  the  public 
service  must  be  first  made  in  such  a  committee,  called  a  Committee  of 
Supply;  and  all  propositions  for  raising  the  money  so  granted,  by 
taxes  or  loans,  or  otherwise,  in  another  committee  of  the  whole  House, 
called  a  Committee  of  Ways  and  Means.  No  committee  can  consider 
of  any  matter  except  that  referred  to  it  by  the  House  ;  nor  can  a  com- 
mittee adjourn ;  therefore,  when  the  busmess  lasts  more  than  a  day,  a 
motion  is  made  and  agreed  to  that  "  the  chairman  do  report  progress, 
and  ask  leave  to  sit  again ; "  and  when  the  business  is  concluded,  the 
chairman  is  directed  to  report  the  resolutions,  or  he  may  be  directed  to 
bring  in  a  bill.  No  vote  of  a  committee  is  of  any  force  until  it  has 
been  reported  to  the  House,  and  the  report  received.  The  Conmiittees 
of  Supply,  and  of  Ways  and  Means,  always  meet  for  the  first  time 
immediately  after  the  commencement  of  the  session,  and  are  commonly 
continued  very  nearly  to  its  close  by  leave  to  sit  again  being  repeatedly 
granted  by  the  House.  Instructions  directing,  or  otherwise  to  a 
certain  extent  controlling,  their  proceedings,  are  frequently  issued  to 
committees  by  the  House,  to  which,  of  coiu^e,  they  are  bound  to 
attend.  All  public  bills  in  both  Houses  are  also  considered  in  com- 
mittees of  the  whole  House,  after  the  second,  and  before  the  third 
reading.  Private  bills  cannot  be  introduced  into  either  House,  until 
the  petitions  of  tlie  parties  interested  for  leave  to  bring  them  in  have 
been  referred  to  select  committees;  and  every  such  bill  is  agam 
referred  to  another  select  committee  after  the  second  reading.  The 
members  of  select  committees  are  commonly  appointed  by  the  open 
nomination  of  each,  that  is,  in  effect,  by  the  vote  of  the  House ;  but 
those  of  committees  for  trying  contested  elections  in  the  House  of 
Commons  are  appointed  by  secret  ballot.  The  investigation  of  any 
subject  whatever  that  is  brought  before  parliament  may  be  referred  to 
a  Select  Committee,  and  the  proceedings  of  such  conunittees  are 
usually  conducted  in  public ;  but  sometimes  a  Committee  of  Secrecy, 
which  takes  evidence  and  deliberates  with  closed  doors,  is  appointed, 
when  the  public  safety  or  other  reasons  are  considered  to  make  that 
precaution  expedient.  A  committee  is  generally  empowered  to 
simimon  witnesses,  and  to  call  for  papers ;  but  no  committee  of  either 
House  can  administer  an  oath.  A  witness  can  only  be  examined  on 
oath  at  the  bar  of  the  House  of  Lords. 

There  are  some  instances  in  former  times  of  all  the  members  of  both 
Houses  meeting  together,  at  the  request  of  one  of  the  Houses,  and 
such  a  meeting  is  described  as  a  Committee  of  the  Lords  and  Commons. 
What  is  called  a  Joint  Committee  of  the  two  Houses,  composed  of  a 
certain  number  of  members  selected  from  each,  was  formerly  not 
unusual.  The  time  and  place  of  meeting  were  always  appointed  by  the 
Lords ;  and  the  practice  was  for  that  House  to  appoint  only  half  the 
number  of  members  appointed  by  the  Commons.  A  joint  committee 
had  the  power  of  examining  witnesses  on  oath ;  a  privilege  possessed 
by  the  Peers,  but  not  by  the  Commons.    It  had,  however,  no  power  to 
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report  anything  more  than  the  evidence  taken  by  it,  and  as  the  nume- 
rical superiority  of  the  members  of  the  lower  House  gave  them  an 
advantage  distasteful  to  the  Lords,  the  custom  has  sunk  into  desuetude, 
aiid  there  has  been  no  joint  conmiittee  during  the  last  centuiy  and  a 
half.  In  cases  in  which  a  joint  committee  would  formerly  have  been 
appointed,  the  method  that  has  been  taken  is  for  separate  committees 
to  be  appointed  by  the  two  Houses,  with  power  to  communicate  with 
each  other.  (Hatsell's  '  Precedents,'  and  J.  E.  May's  *  Law,  Privileges, 
Proceedings,  and  Usage  of  Parliament.') 

COMMITTEE  OF  A  LUNATIC.    [Lunacy.] 

COMMITTEE  OF  PUBLIC  SAFETY,  Comit^  de  Salut  PubUque, 
the  name  given  to  a  committee  of  members  of  the  National  Conven- 
tion, who  exercised  a  dictatorial  power  in  France  for  about  fifteen 
months,  which  is  known  by  the  name  of  the  Reign  of  Terror.  After 
the  successful  insurrection  of  the  31st  of  May,  1798,  when  the  Moim- 
tain  or  terrorist  party  in  the  Convention  gained  the  victory,  by  means 
of  the  armed  multitudes  of  Paris,  over  their  fellow-deputies  of  the 
Gironde  party,  Robespierre  and  his  friends  monopolised  all  the  power 
of  the  C  •mmittee  of  Public  Safety.  "  The  committee  concentrated 
itself  at  lasl^n  three  of  its  members :  Robespierre,  who  was  the  real 
chief,  though  half-concealed  from  view ;  and  Couthon  and  St.  Just. 
There  was  perfect  unanimity  among  these  three  down  to  the  moment 
of  their  fall ;  and  there  is  reason  to  believe  that  they  had  resolved  to 
perpetuate  their  power  by  establishing  a  supreme  council  of  three 
consuls,  in  which  Robespierre  would  have  had  the  perpetual  pre- 
sidency, with  the  departments  of  justice,  exterior,  and  finance; 
Couthon,  that  of  the  interior;  and  St.  Just,  the  war  department." 
('  Histoire  pittoresque  de  la  Convention  Nationale,*  par  un  Ex-Conven- 
tional, 4  vols.  8vo,  Paris,  1833.)  After  a  career  in  which  every  step 
was  marked  with  blood,  the  national  feeling  revolted  against  such  a 
tyranny,  some  of  Robespierre's  old  associates,  whom  it  is  said  he  was 
about  to  sacrifice,  impeached  him  before  the  Convention,  and  he  and 
his  few  friends  found  themselves  alone,  without  any  military  man  to 
support  them.  Even  in  the  Conmiittee  of  Public  Safety,  CoUot 
d'Herbois  and  Billaud  Varennes  turned  against  Robespierre.  On  the 
9th  Thermidor,  July  28,  1794,  Robespierre,  Couthon,  and  St.  Just 
wen:  executed. 

A  reaction  had  now  taken  place  in  the  popiilar  opinion,  which  pur- 
sued the  agents  of  the  proscriptions  at  the  bar  of  the  Convention,  when 
their  former  accomplices,  being  obliged  to  give  them  up,  endeavoured 
to  throw  the  whole  blame  upon  them.  Many  of  them  were  guillotined, 
and  several  of  them,  among  whom  were  Barri^re,  Collot  d'Herbois,  and 
Billaud  Varennes,  were  transported  to  Cayenne. 

COMMODORE  {commendctdor),  in  the  royal  navy,  is  the  officer 
commanding  a  small  number  of  diips  of  war,  when  detached  for  any 
particular  service  from  the  fleet.  In  the  British  navy,  commodores 
are  of  two  classes :  Those  of  the  first  are  distinguished  by  a  red,  broad, 
swallow-tailed  pendant  at  the  mast-head ;  those  of  the  second  class,  by 
a  blue  one.  The  former  are  considered  flag-officers,  and  rank  and  com- 
mand next  to  a  rear-admiral,  and  are  allowed  to  change  their  broad 
pendant  from  one  ship  to  another  as  occasion  may  require.  The 
service  rank  of  a  commodore  is  equal  to  that  of  a  brigadier-general  in 
the  army.  The  title  is  sometimes  given  to  the  senior  captain  in  a 
fleet  of  merchant  ships. 

In  the  French  service,  the  commander  of  a  detachment  of  ships  is 
called  Chef  d*£8cadre  ;  and  in  the  time  of  Louis  XIII.  the  commander- 
general  of  the  fleet  was  so  called  when  he  had  not  the  rank  of 
admiral. 

COMMON  LAW.  In  its  most  general  signification  the  expression 
common  law  denotes  the  ordinary  law  of  any  country ;  when  used  in 
this  sense  it  is  called  commonf  as  prevailing  generally  over  a  whole 
country,  in  contradistinction  to  particular  laws,  the  operation  of  which 
is  confined  to  a  limited  district.  In  this  sense  the  phrase  is  used  in 
many  countries  which  have  adopted  the  civil  law.  But  in  England 
the  definition  is  scarcely  applicable,  the  common  law  with  us  com- 
prising many  particular  laws,  confined  to  districts,  such  as  the  law  of 
gavelkind,  the  laws  of  stannaries,  and  the  laws  of  every  manor  in  the 
country.  For  in  English  jurisprudence  by  the  common  law  is  under- 
stood that  body  of  customs,  rules,  and  maxims  which  have  acquired 
their  binding  power  and  the  force  of  laws  in  consequence  of  long 
usage,  recognised  by  judicial  decision,  in  contradistinction  to  the  law 
contained  in  statutes  now  extant.  The  common  law  is  therefore  called, 
in  early  periods  of  our  legal  history,  the  "  lex  et  consuetude  Angliae," 
and  at  the  present  day  the  appellation  is  always  used  to  denote  the 
"lex  non  scripta,"  in  opposition  to  the  "leges  scriptsD,"  or  statutes.  In 
addition  to  customs  and  usages,  whose  particular  origin  is  unknown, 
many  portions  of  the  common  law  undoubtedly  consist  of  statutes 
passed  before  the  time  of  legal  memory,  namely,  the  beginning  of  the 
reign  of  Richard  I.,  and  which,  though  known  historically  to  have 
be^  acts  of  parliament,  have  no  authority  as  laws  in  that  character, 
but  derive  their  obligation  from  immemorial  usage,  recognised  by 
judicial  deoision.  The  provisions  of  the  common  law  are,  however, 
quite  as  binding  upon  the  subjects  of  England  as  acts  of  the  legislature, 
being,  as  already  said,  impressed  with  the  character  of  law  by  force  of 
judicial  decisions.  In  very  early  times  the  system  of  rules  which  com- 
posed the  common  law  was  probably  whoUy  traditional.  As  dvilisa^ 
tion  advanced,  the  decisions  of  the  superior  courts  of  justice  were 
recorded,  and  that  became  the  authoritative  evidence  of  such  customs 
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and  maxims  as  formed  part  of  the  common  law,  in  precise  analogy  to 
the  rule  of  the  civil  law,  that  what  the  emperor  had  once  judicially 
determined  was  to  serve  as  a  guide  in  all  like  cases  for  the  future. 
In  addition  to  these  recorded  judgments  of  the  courts,  technically 
called  precedents,  the  treatises  of  learned  men,  called  by  Blackstone 
"the  sages  of  the  law,"  such  as  Bracton,  Fieta,  Britton,  Staundforde's 
*  Pleas  of  the  Cspwa,*  and  Coke's  *  Commentary  upon  Littleton,'  have 
long  been  acknowledged  as  depositories  of  the  conmion  law.  Of  the 
whole  system  the  judges  of  the  superior  courts  are  the  expositors ; 
they  declare  the  law  by  applying  its  rules  and  principles  to  cases  wh.ch 
come  before  them  for  jud^ent;  but  they  have  no  power  to  add  to  or 
vary  the  law  itself. 

Learned  writers  have  indulged  in  much  speculation  respecting  the 
origin  of  the  common  law  of  England,  though  Sir  Matthew  Hale  says 
it  is  ''  as  undiscoverable  as  the  head  of  the  Nile."  It  seems,  however, 
to  be  well  ascertained  that  the  customs  which  in  ancient  times  were 
incorporated  with  it,  were  of  compound  origin,  and  introduced  at 
various  times  in  conformity  with  the  political  vicissitudes  of  the 
country ;  some  being  Saxon,  others  Danish,  and  others  Norman.  It  is 
also  quite  evident,  from  the  adoption  of  the  Roman  terms  of  art  and 
several  Roman  provisions,  that  many  of  the  rules  and  ma-Titna  which 
the  common  law  has  adopted  were  derived  from  the  civil  law.  The 
greater  part  of  our  modem  mercantile  law  is  unquestionably  derived 
from  that  source.  Again,  many  parts  of  the  common  law  have 
gitulually  arisen  from  the  necessary  modification  of  its  ancient  doc- 
trines and  principles,  in  order  to  render  them  applicable  to  new  states 
of  society  produced  by  enlarged  conmierce  and  advancing  civilisation. 
From  this  cause  some  branches  of  our  S3rstem  of  jurisprudence,  and 
notably  our  law  merchant,  have  wholly  sprung  into  existence  in 
modem  times.  The  whole  of  the  law  of  evidence  for  instance,  now 
perhaps  the  most  important  part  of  our  practical  jurisprudence,  has 
Appeared  as  part  of  the  common  law  so  lately  as  the  time  of  the  Com> 
monwealth.  But  perhaps  the  most  remarkable  instance  of  the  flexibi- 
lity of  the  common  law,  and  its  capacity  of  adapting  itself  to  circum- 
stances, is  presented  by  the  history  of  our  trial  by  juxy,  which  may  be 
traced  through  all  its  gradations,  from  a  rude  kind  of  trial,  in  which 
the  jury  were  merely  witnesses  called  from  the  neighbourhood  in  order 
that  they  might  declare  the  truth  to  the  judge,  to  the  present  artificial 
system,  where  the  jury  themselves  decide  upon  the  truth  of  facts  by 
the  testimony  of  witnesses  examined  before  them.  On  the  other  hand, 
many  rules  and  provisions  of  the  common  law  have  wholly  disappeared, 
having  either  become  obsolete  from  disuse,  or  been  gradually  abrogated 
by  decisions  of  the  judges  as  they  became  inapplicable  to  the  altered 
state  of  society.  So  great  has  been  the  alteration  of  the  common  law 
which  these  accessions  and  abstractions  have  occasioned,  that  it  can 
scarcely  be  termed  with  propriety  the  same  body  of  laws  that  it  was 
600  years  ago,  unless  it  be  upon  the  principle  upon  which  Sir  M.  Hale 
maintains  its  identity,  namely,  that  the  changes  have  been  only  partial 
and  successive,  whilst  the  general  system  has  been  always  the  same, 
"  as  the  Argonauts'  ship  was  the  same  when  it  returned  home  as  it 
was  when  it  went  out,  though  in  that  long  voyage  it  had  successive 
amendments,  and  scarce  came  back  with  any  of  its  former  materials." 
(Hale's  '  History  of  the  Common  Law ; '  Blackstone's  '  Commentaries,* 
vol.  1. ;  Reeve's  '  History  of  the  Law  of  England,'  voL  i. ;  Hallam's 
'  Middle  Ages,'  vol.  ii.,  on  the  origin  of  the  Common  Law.) 

COMMON  MEASURE,  any  magnitude  which  is  contained  an  exact 
number  of  times  in  two  other  magnitudea  Thus  in  the  case  of  num- 
bers, 7  is  a  conmion  measure  of  56  and  700.  The  method  of  finding 
the  greatest  common  measiure  is  precisely  the  same  both  in  the  science 
of  arithmetic  and  in  that  of  concrete  magnitudes.  The  proof  may  be 
briefly  stated  as  follows :  let  A  and  B  be  two  magnitudes,  of  which  B 
is  the  less.  Let  A  contain  B  m  times,  with  a  remainder  R,  or  A  =  m 
B  -I-  R.  Then  it  is  easy  to  show  that  every  magnitude  which  measures 
(or  is  contained  exactly  a  nimiber  of  times  in)  A  and  B  both,  measures 
m  B  and  A  —  m  B  or  R ;  and  also  that  every  magnitude  which  mea- 
sures B  and  R  measures  m  B  and  m  B  -h  R  or  A.  That  is,  all  measures 
common  to  dividend  and  divisor  are  common  to  divisor  and  remainder, 
and  all  measures  common  to  divisor  and  remainder  are  common  to 
dividend  and  divisor.  Therefore,  the  greatest  of  the  common  measures 
of  either  pair  is  that  of  the  other.  Now,  carry  on  the  division  as 
follows  untU  there  is  no  remainder,  which  suppose  to  happen  at  the 
fourth  step : — 

Let  A  s=  m  B  +  R  R  is  less  than  B 

B  =  nR+R'  R'        „  R 

R=/>R'+R''  B"       „  R' 

R'=  i^R" 

Then  R'  measuring  itself,  and  also  R'  or  q  R*,  must  be  the  greatest 
measure  common  to  both,  for  nothing  greater  than  itself  can  measure 
R".  But  the  greatest  common  measure  of  R"  and  R'  has  been  shown 
to  be  that  of  R'  and  R,  which  has  been  shown  to  be  that  of  R  and  B, 
which  has  been  shown  to  be  that  of  B  and  A. 

In  the  case  of  two  numbers  or  fractions,  a  common  measure  must  be 
found ;  for  two  whole  numbers  it  must  be  a  whole  number,  1  at  least, 
if  not  higher ;  for  two  fractions  it  must  be  a  fraction.  But  in  con- 
crete magnitudes  the  process  may  continue  without  end,  which  indi- 
cates that  the  magnitudes  are  Incomueksubables,  (which  see  for  , 
proof.)     Hence  the  necessity,  in  all  correct    reasoning,  of  treating 
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concrete  magnitudes  in  the  manner  laid  down  in  the  fifth  book  of 
Euclid. 

In  Algebra  the  corresponding  process  does  not  ascertain  the  greatest 
common  measure,  which  depends  upon  the  specific  values  of  the  letters; 
but  only  the  highest  common  fadior,  or  that  which  has  the  highest 
dimensions.  Tins  part  of  algebra  Ib  frequently  rendered  singularly 
obscure  by  the  application  of  the  arithmetical  word.  Thus,  3iough 
the  highest  algebraical  factor  of  a^  —  a^  and  a"  —  2*  is  a  —  :r  ;  this  last 
is  not  the  greatest  common  measure  in  all  cases,  as  the  reader  may  try 
by  supposing  a  and  a;  to  be  8  and  6. 

COMMON  PLEAS,  COURT  OF,  one  of  the  superior  courts  of 
record,  having  original  jurisdiction  over  England  and  Wales  in  all 
common  pleas  or  civil  actions  commenced  by  subject  against  subject. 
It  is  at  present  composed  of  five  judges,  one  of  them  being  chief  justice 
and  the  other  four /mime  justices. 

During  the  existence  of  the  Aula  or  Curia  Regis,  established  by  the 
Conqueror  in  the  hall  of  his  usual  residence,  the  ^ace  at  Westminster, 
that  tribunal  exercised  supreme  jurisdiction  over  all  temporal  causes, 
which  were  adjudicated  upon  by  the  principal  officers  of  the  royal 
household,  often  assisted  by  persons  learned  in  the  law,  called  the 
king's  justiciars.  In  this  state  of  things,  the  poorer  class  of  suitors  in 
the  common  pleas,  between  man  and  man,  laboured  under  the  heavy 
inconvenience  of  either  attending  the  frequent  and  distant  progresses 
of  the  court,  or  of  losing  their  remedies  altogether.  This  evil,  as  well 
as  the  jealousy  entertained  by  the  crown  of  the  asoendancy  of  the 
chief  justiciar,  who  presided  over  the  whole  Aula  Regis,  occasioned  the 
article  in  Magna  Charta,  that  common  pleas  should  not  follow  the 
king's  court,  but  be  held  in  some  certain  place.  This  court  of  Common 
Pleas  thereupon  became  gradually  detached  from  the  Aula  Regis,  and 
assumed  its  present  separate  form.  It  has  ever  since  continued  its 
sittings,  without  removal  from  the  palace  of  Westminster  or  its 
immediate  vicinity,  except  on  a  few  occasions,  in  time  of  'plague  or 
contagious  disease. 

This  court  has  by  its  constitution,  an  exclusive  jurisdiction  in  all 
thoseactions,  which,  as  they  concern  the  right  of  freehold  or  realty, 
are  caUed  real,  and  on  this  account  it  is  styled  by  Coke  the  "lock  and 
key  of  the  common  law."  The  great  mass  of  real  actions  have  been 
aboUshed,  and  of  the  only  three  remaining — dower,  right  of  dower, 
and  quare  impedit — ^this  court  has  still  exclusive  jurisdiction.  The 
Court  of  Common  Pleas  had  orisinaUy  also  an  exclusive  jurisdiction 
in  suits  between  subject  and  subject ;  but  in  these  personal  actions 
the  Queen's  Bench  and  Exchequer  of  Pleas  have  long  exercised  con- 
current authority. 

Before  1880,  the  appeal  from  the  judgments  of  this  court  was  by 
writ  of  error  to  the  justices  of  the  King's  Bench ;  a  vestige  of  superiority 
resulting  to  the  latter  as  constituting  the  renmant  of  that  Aula  Regis 
from  which  this  court  as  well  as  those  of  Chancery  and  Exchequer 
have  been  gradually  carved  out.  But  now  by  statute  11  Geo.  IV.  ft 
1  Will.  IV.,  c.  70,  the  judgments  of  this  court  can  only  be  reviewed  by 
the  judges  of  the  other  two  superior  courts  of  law,  forming  a  court  of 
error  in  the  Exchequer  Chamber;  the  further  appeal  thence  is  to  the 
House  of  Lords. 

Besides  its  ordinary  jurisdiction,  this  court  exercises  a  summary 
exclusive  and  final  jurisdiction  over  railway  and  canal  companies, 
under  the  statute  17  ft  18  Vict.  c.  81,  and  is  also  a  court  of  appeal 
from  the  decision  of  the  revising  barristers.     [Election.] 

The  only  persons  admitted  to  audience  as  advocates  in  the  Court  of 
Common  Pleas  during  its  sittings  in  term  were,  till  1834,  serjeants-at- 
law.  [Serjeakt-at-Law.]  By  a  royal  warrant  in  April  of  that  year, 
the  right  of  audience  was  directed  to  cease  to  be  exercised  exclusively 
by  the  serjeants-at-law ;  and  other  counsel  were  to  have  an  equal 
right  with  them  so  to  practise  there.  Doubts  having  subsequently 
arisen  as  to  the  authority  of  the  crown  to  abolish  the  privilege  of  the 
Serjeants,  the  act  9  &  10  Vict  c.  67,  was  obtained  to  effect  that  object. 
(BLickst.  '  Comm.,'  Mr.  Kerr's  ed.  vol.  iii.  pp.  29,  44.) 

COMMON  RECOVERY.    [Recovery.] 

COMMON,  RIGHT  OF,  in  law,  is  the  right  of  taking  a  projlt  in  the 
land  of  another  in  common  with  him,  whence  the  name  arises.  Such  a 
right  enjoyed  in  exclusion  of  the  owner  of  the  land  seems  not  to  be 
properly  common,  though  belonging  to  several  persons  together. 

The  profits  which  may  be  the  subjects  of  common  are  the  natural 
produce  of  land  (or  water,  which  is  included  in  the  legal  signification 
of  land) ;  such  as  grass  and  herbage,  turf,  wood,  and  fish.  The  com- 
mons relating  to  these  subjects  are  accordingly  called  common  of 
pasture,  turbary,  estovers,  and  piscary.  Other  ttiings  which  cannot  be 
called  products  of  land,  biit  rather  ps^  of  the  land  itself,  as  stones  and 
minerals,  may  also  be  the  subjects  of  common  right.  Rights  of  way 
and  other  accommodations  in  the  land  of  another,  though  enjoyed  in 
common,  do  not  bear  that  name,  but  are  called  easements. 
^  Of  all  commons,  that  of  pasture  Is  the  most  frequent.  It  is  the 
right  of  taking  grass  and  herbage  by  the  mouths  of  grazing  animals. 
It  differs  from  that  general  propei-ty,  which  may  exist  in  the  vesture  or 
vegetable  produce  of  the  land,  without  any  property  in  the  land  itself, 
and  which  is  a  corporeal  hereditament;  whereas  all  commons  are  in- 
corporeal, "  as  appears,"  says  Blackstone,  "  from  their  very  definition," 
an  incorporeal  hereditament  being  "a  right  issuing  out  of  a  thing 
corporate,  or  concerning  or  annexed  to  the  same."  (2  Bl. '  Com.'  ch.  3.) 
The  same  remark  applies  to  other  commons,  the  subjects  of  which — as 


for  instance  woods  and  mines — ^may  belong  as  corporeal  hereditaments 
to  one,  while  the  land  generally  belongs  to  another. 

Common  of  turbary  is  the  right  of  taking  turf  for  fuel ;  and  common 
of  estovers  is  the  right  of  taking  wood  for  fuel,  and  for  the  repairs  of 
houses,  fences,  and  implements  of  husbandry.  These  supplies  of  wood 
are  called  fire  bote,  house  bote  (which  includes  the  former),  plough 
bote,  and  hedge  or  hay  bote.  These  estovers  or  botes  may  also  be 
taken  by  every  tenant  for  life  or  years  from  the  land  which  he  himself 
occupies,  but  they  are  not  then  the  subjects  of  eomfium  rights. 

Common  of  piscary  is  the  right  of  fishery  in  rivers  not  navigable ; 
the  rig^t  of  fishing  in  the  sea  and  in  navigable  rivers  being  common  to 
all  the  subjects  of  the  realm. 

The  extent  of  rights  of  common  depends  very  much  upon  the  tide 
to  theuL  There  are  four  titles  on  whicii  such  rights  may  be  founded ; 
common  right  (which  seems  to  be  nearly  the  same  thing  as  the  oonunon 
law),  prescription,  custom,  and  grant. 

The  title  by  common  right  arose  with  the  creation  of  manors,  when 
land  was  granted  out  in  fee  to  be  hdd  of  the  grantor  as  lord*  As  such 
grants  were  forbidden  by  the  statute  '  ^iita  emptores '  (18  Kdw.  I.,  a  1), 
it  follows  that  all  commons  appendant  now  existing  must  have  been 
created  before  the  date  of  that  statute.  The  law  allowed  to  every 
such  grantee,  of  course,  and  of  common  right,  common  of  pasture, 
turbary,  estovers,  and  piscary  in  the  wuU  of  the  lord,  or  that  part  of 
his  lands  which  was  neither  taken  by  him  into  his  dememie  or  actual 
occupation,  nor  granted  out  by  him  to  others.  These  implied  rights 
of  common  however  were  allowed  no  fiuiher  than  necessity  seemed 
to  require,  and  rights  of  common  thus  originating  are  still  confined 
nearly  within  their  ancient  limits.  Springing  from  grants  of  land, 
ther  were  considered  as  inseparably  appencUmt  to  the  land,  so  that  they 
could  not  be  severed  from  it  without  extinguishment.  The  common 
of  pasture  was  confined  to  the  purpose  of  maintaining,  from  seed  tame 
to  narvest,  the  cattle  of  the  commoner  which  were  used  by  him  in 
cultivating  his  land,  and  which  that  land  would  maintain  through  the 
winter,  or  which  were,  as  the  law  styled  it,  levani  and  eoii^ant  upon  it. 
Horses,  oxen,  kine,  and  sheep,  used  either  for  tilling  or  manuring  land, 
were  iiie  eommonable  cattle.  The  land  to  which  the  conmxon  was 
appendant  must  have  been  originally  arable,  though  the  subsequent 
change  of  arable  into  meadow,  ftc.,  does  not  extingmsh  the  right. 
Common  of  turbary  appendant  was  confined  to  the  purpose  of  supply- 
ing fuel  for  the  domestic  use  of  the  tenant ;  and  so  strictly  must  this 
right  be  Btm  confined  within  its  ancient  limits,  that  it  must  be  appen- 
dant to  an  ancient  messuage,  and  no  more  turves  can  be  taken  under  it 
than  will  be  spent  in  the  house.  Common  of  estovers  appendant  gives, 
as  it  gave  originally,  only  the  right  of  taking  wood  for  the  repair  of 
ancient  fences  and  houses.  Conmion  of  piscary  appendant  was  only 
for  supplying  the  tenant's  own  table  with  fish,  and  it  must  be  still 
limited  to  this  purpose. 

Conunons  claimed  by  prescription  (which  supposes  a  grant)  may  be 
as  various  as  grants  may  be.  A  right  of  common  thus  founded  may 
be  either  annexed  to  land  (when  it  is  said  to  be  appurtenant),  or  alto- 
gether independent  of  any  property  in  land,  when  it  is  said  to  be  in 
gross.  If  common  of  pasture,  it  may  be  for  any  kind  of  animals, 
whether  commonable  or  not,  as  swine  and  geese.  The  number  of 
animals  may  be  fixed,  or  absolutely  imlimited,  and  they  need  not  be 
the  commoner's  own. 

Conmion  appurtenant  may  be  severed  from  the  land  to  which  it  was 
originally  annexed,  and  then  it  becomes  common  in  gross. 

The  title  to  common  by  custom  is  peculiar  to  copyholders,  and  may 
also  give  the  commoner  various  modifications  of  right. 

Right  of  common  of  pasture  may  also  be  claimed  because  of  vidnage, 
or  neighbourhood.  This  is  where  two  wastes  belonging  to  different 
lords  of  manors  adjoin  each  other,  without  being  separated  by  a  fence. 
The  cattle  lawfully  put  upon  the  one  common  may  then  stray,  or 
rather  are  excused  for  straying,  into  the  other. 

The  rights  of  the  owner  of  the  soil  over  which  a  right  of  common 
exists,  are  all  such  rights  as  flow  from  ownership,  and  are  not  ineon- 
sistent  with  the  commoner's  rights. 

Rights  of  common  are  conveyed,  like  all  other  incorporeal  heredita- 
ments, by  deed  of  grant.  When  they  are  annexed  to  land,  they  will 
pass  with  the  land  by  any  assurance  adapted  to  transfer  the  latter. 

Rights  of  common  are  liable  to  be  extinguished  in  several  ways,  and 
often  contrary  to  the  intentions  of  parties.  It  is  a  rule,  that  if  the 
owner  of  common  appurtenant  purchases  any  part  of  the  land  over 
which  the  right  extends,  the  right  of  common  is  oHogether  extinguished ; 
it  is  the  same  if  he  release  his  right  over  any  part  of  the  land.  This 
unreasonable  rule  however  does  not  extend  to  common  appendant, 
though  that  wUl  be  extinguished  if  the  commoner  becomes  the  owner 
of  all  the  land  in  which  he  has  common,  and  partial  extinguishment  of 
the  common  will  follow  from  acquisition  of  part  of  the  land.  The 
enfranchisement  of  a  copyhold  to  which  a  right  of  common  is  annexed 
extinguishes  the  right. 

The  most  common  mode  of  extinguishing  rights  of  oommon  in 
modem  times  is  by  inclosure  under  act  of  parliament,  and  these  opera- 
tions have  been  systematised  by  the  general  indosure  acts,  under 
which  commissioners  have  been  appointed  for  the  purpose  of  super- 
intending inclosures,  and  the  process  rendered  much  less  difficult  and 
expensive  than  it  formerly  was.  (See  Inclosure  ;  also  generally  on 
this  subject  Woolrych,  on  'Rights  of  Common;'  ComyA'a  'Bigeety* 
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tit.,  Common ;   and  BlaokBtone's  '  Commentaries/  yoL  il  p.  84,  Mr. 
Kerr^s  edit.) 

COMMON,  TENANCY  IN,  is  one  of  the  modes  in  which  property 
may  be  held  by  several  persons  together.  It  comes  the  nearest  to 
separate  ownenhip,  from  which  it  differs  in  little  else  than  that  the 
shares  held  in  common  are  not  actually  divided  or  marked  out.  As  to 
alienation,  transmission  by  desoent,  and  other  incidents  of  property, 
the  law  of  undivided  and  of  divided  shares  Is  the  same.  ]m)m  the 
blending,  however,  of  the  shares,  there  necessarily  arises  some  pecu- 
liarity in  the  mode  of  their  enjoyment  When  the  profits  of  the  thing 
held  in  common  are  partible  (as  com  growing  in  a  field),  they  are 
generally  actually  divided  among  the  tenants,  and  then  the  property  of 
each  most  closely  resembles  separate  property.  It  frequently  happens, 
however,  that  this  cannot  be  done ;  in  which  case  the  thing  held  in 
common  must  either  be  used  alternately  by  the  tenants  (as  a  horse), 
or  they  must  join  in  using  it,  as  tenants  in  common  of  an  advowson 
are  required  by  law  to  concur  in  presenting  to  the  churoh. 

The  shares  of  tenants  in  common  may  be  either  equal  or  unequal, 
and  the  quantity  of  their  interests  may  be  either  equal  or  unequal. 
All  may  be  tenants  in  fee,  tenants  for  a  term,  &a,  or  one  may  be  tenant 
in  fee,  and  another  tenant  for  a  term,  ftc.  It  is  necessary,  however, 
that  the  possession  of  all  be  contemponineous ;  successive  interests  are 
not  a  tenancy  in  common. 

A  tenancy  in  common  may  be  created  in  several  ways.  If  a  joint- 
tenant,  or  coparcener,  aliens  his  share  to  a  stranger,  the  latter  is  a 
tenant  in  common  with  the  remaining  joint  tenant  or  coparcener.  If 
the  sole  owner  of  property  aliens  an  undivided  part  of  it,  and  retains 
the  rest,  the  grantor  and  grantee  are  tenants  in  common.  As  to  the 
words  which,  in  a  transfer  of  property  to  two  or  more  persons,  create 
a  tenancy  in  oonminn,  or  a  joint-tenancy,  many  nice  distinctions  exist 
in  the  law.  At  common  law,  a  conveyance  of  land  to  two  simply,  and 
without  other  words,  made  them  joint-tenants,  and  not  tenants  in 
common ;  except  in  a  few  particular  cases.  (Lilt.,  283,  284.)  This 
rule  of  law  was  founded  on  the  feudal  policy,  which  &voured  the  mode 
of  holding  property  in  joint-tenancy  rather  than  in  tenancy  in  common, 
because  ^e  former  aflfbrded  room  for  the  re-union  of  the  property  by 
survivorship  (which  is  the  characteristic  incident  of  joint-tenancy)  in  a 
■ingle  individual,  who  might  more  effectually  pei-form  the  duties 
belonging  to  the  feudal  tenure  than  several  persons  among  whom  the 
same  burden  was  divided ;  and  it  is  probable  therefore  that  in  the 
times  of  feudalism  the  intentions  of  grantors  were  fulfilled  by  implying 
joint-tenancy  rather  than  tenancy  in  common.  For  a  long  time  past 
however  the  courts  have  endearoured,  whenever  they  could,  to  raise 
by  construction  tenancies  in  common  rather  than  joint-tenancies.  But 
a  tenancy  in  common  might  always  be  created  by  express  words,  and 
no  technical  expressions  being  necessary  for  the  purpose,  the  courts 
have  been  enabled  to  lay  hold  of  any  words  in  a  deed  or  will  which 
appeared  to  them  sufficiently  expressive  of  a  tenancy  in  common,  in 
order  to  establish  one.  The  misfortune  however  is  that  they  have 
assumed  greater  latitude  in  this  respect  in  the  construction  of  wiUs  and 
uses  and  trusts,  than  in  the  construction  of  common-law  conveyances ; 
BO  that  the  same  words,  as  for  instance  the  words  "equally  to  be 
divided,"  often  have  different  effects  in  different  instruments. 

The  Courts  of  Equity  have  decided  that  in  certain  cases  a  simple 
conyeyance  to  two  or  more  makes  them  in  equity  tenants  in  common, 
and  not  joint-tenants,  unless  there  is  an  express  declaration  to  the 
isontrary.  This  is  the  rule  where  a  mortgage  is  made  to  two  or  more, 
and  when  an  estate  purchased  by  two  or  more  is  conveyed  to  them  in 
tmequal  shares.  This  doctrine  is  sometimes  in  practice  found  very 
inconvenient. 

A  tenancy  in  common  ceases  as  a  matter  of  course,  when  the  owner- 
ship of  the  several  shares  exists  in  a  single  individual ;  it  can  also  bo 
destroyed  by  partition  made  by  the  tenants.  Any  one  of  the  tenants 
may  compel  the  others,  by  suit  in  equity,  to  make  partition  of  lands 
or  houses  held  in  common,  except  when  the  subject  is  in  its  nature 
not  partible,  as  in  the  case  of  a  hving  animal  for  instance. 

Notwithstanding  its  many  inconveniences,  tenancy  in  common  often 
occurs,  being  frequently  created  by  wills  and  settlements  in  which 
property  is  given  by  suitable  words  to  classes  of  persons  together,  as  to 
children,  or  to  a  number  of  individuals  by  name.  (See  Blackst '  Comm.' 
vol.  2,  p.  186,  Mr.  Kerr's  ed.) 

COMMONS  are  wastes  and  pastures  which  haye  neyer  been  exclu- 
sively appropriated  by  any  individual,  but  used  in  common  by  the 
inhabitants  of  a  parish  or  district.  Where  extensive  common  rights 
exist,  the  mode  of  cultivating  the  inclosed  land  is  greatly  affected  by 
it.  All  the  cattle  being  maintained  on  the  commons  for  a  great  part 
of  the  year,  less  land  is  laid  down  to  grass,  and  only  so  much  is  kept  in 
meadow  as  will  produce  hay  to  feed  the  cattle  in  winter  weather,  and 
when  the  commons  will  not  sustain  them.  The  consequence  is,  that 
the  arable  land  is  not  well  cultivatedj  little  manure  is  made  in  the 
yards,  and  the  rent  is  paid  by  the  stock  which  runs  on  the  commons, 
and  which  increases  and  grows  without  any  expense  to  the  owner. 
But  it  is  a  wasteful  disposition  of  the  land.  Common  pastures  are 
never  improved ;  no  one  will  drain  or  dear  them  of  weeds,  still  less 
manure  uiem.  The  stock  kept  upon  them  is  not  by  any  means  so 
numerous  as  could  be  kept  on  the  same  surface  divided  and  improved. 
Hence  most  of  the  commons  and  common  fields  in  Qreat  Britain  have 
been  divided  and  inclosed  within  the  last  fifty  years.    Wherever  an 


inclosure  has  taken  place  the  public  has  gained,  even  when  the  indi- 
viduals immediately  connected  with  the  la^d  may  have  suffered  some    ' 
loss,  by  not  receiving  an  equivalent  for  the  profit  they  had  from  the 
cattle  which  they  contrived  to  keep  on  the  commons. 

The  soil  of  commons  within  a  manor  belongs  to  the  lord ;  if  there  is 
no  manor,  it  belongs  to  the  king.  The  herb^^  belongs  in  general  to 
the  tenants  and  other  inhabitants  of  the  manor  or  districts,  accoiyling 
to  fixed  rules.  Where  commons  are  very  extensive  there  is  sometimes 
no  restriction  on  the  number  of  cattle  which  may  be  turned  out  on 
them.    This  is  called  common  witKout  stint. 

The  usual  proportion  given  to  the  lord  for  his  right  in  the  soil  on  an 
inclosure  is  one-sixteenth.  The  remainder  is  divided  among  those  who 
have  a  right  of  common  in  proportion  to  the  land  they  possess,  and  on 
which  their  right  depends. 

Conunon  fields  differ  from  commons,  in  that  they  are  divided  for  the 
purpose  of  cultivation ;  but  as'  soon  as  the  crop  is  off  the  ground,  the 
cattle  of  all  the  proprietors,  or  of  all  the  parishioners,  as  the  custom 
may  be,  have  a  right  of  pasture  over  the  whole  in  common.  This 
system  is  incompatible  with  an  improved  husbandry, -and  common 
fields  have  been  very  generally  divid«i  and  inclosed  by  particular  acts 
of  parliament.  The  General  Inclosure  Acts  of  late  years  have  greatly 
facilitated  these  inclosures,  and  the  number  of  common  fields  is  pro- 
bably not  now  very  great. 

COMMONS,  HOUSE  OF.  The  object  of  this  article  is  to  present  a 
distinct  though  compendious  view  of  the  history  and  actual  state  of 
the  House  of  Commons  as  a  part  of  the  Imperial  Parliament  of  Great 
Britain  and  Ireland.  In  considering  the  history  of  the  English  borough 
^stem,  it  must  be  borne  in  mind  that  the  municipal  organisation  of 
the  Anglo-Saxons,  though  not  confined  to  the  towns,  was  best  re- 
membered in  them ;  and  when  after  the  Norman  invasion,  the  towns 
became  subject  to  a  royal  bailiff,  who  levied  taxes  almost  at  his 
pleasiure,  of  which  only  a  small  portion  reached  the  royal  exchequer, 
the  oppression  was  severely  felt,  and  strong  efibrta  were  made  to 
relieve  themselves  from  it.  Very  early  the  towns,  by  offering  better 
terms  than  were  obtained  from  the  bailiff,  obtained  the  power  of 
electing  their  own  mayor,  or  port-reeve.  For  this  purpose  charters 
were  gi-anted,  and  self-goyeming  municipalities  were  re-formed.  It 
was  natural,  when  the  diief  object  of  the  assembling  of  a  parliament 
was  taxation,  to  apply  to  these  municipalities.  They  represented  con- 
siderable bodies  of  people  already  united  for  a  somewhat  similar  pur- 
pose, and  they  already  raised  tolls  and  imposed  several  taxes.  The 
original  besiB  of  the  representation,  however,  in  the  time  of  Edward  I., 
was  very  different  from  what  we  must  suppose  it  would  have  been 
made,  had  the  crown  and  its  advisers  at  that  period  contemplated  in 
this  arrangement  any  such  thing  as  the  composition  of  a  legislative 
assembly.  The  very  large  proportion  of  the  whole  number  of  its 
members  that  were  sent  from  the  towns,  at  a  period  when  the  popu- 
lation and  general  importance  of  the  towns,  as  compared  with  those  of 
the  counties  at  large,  were  vastly  less  than  they  are  now,  was  mani- 
festly a  circumstance  repugnant  to  all  the  political  notions  and 
tendencies  of  the  government  of  that  day.  Under  Edward  I.  the 
town  representatives  bore  so  large  a  proportion  to  those  of  the  shires 
as  246  to  74;  and  under  Edward  III.  as  282  to  74.  The  reason  why, 
on  the  first  settling  of  the  representative  system  into  regularity  and 
permanency,  each  constituency  was  uniformly  summoned  to  elect  two 
members,  without  regard  to  its  known  or  presumed  proportion  of 
wealth  or  populousnees,  seems  to  have  been  very  simple  and  very 
natural  So  long  as  the  parliamentary  voice  of  the  commons  was 
confined  to  matters  of  taxation  merely,  the  only  thing  that  appears  to 
have  been  seriously  regarded  in  fixing  the  number  of  delegates  was  the 
securing  such  a  del^;ation  from  each  constituency  as  at  the  smallest 
inconvenience  and  expense  to  the  latter  should  have  full  power  to 
treat  of  the  pecuniary  business  in  question;  and  two,  being  the 
smallest  number  compatible  with  the  important  conditions  of  mutual 
consultation  and  joint  testimony,  was  fixed  upon  as  the  number  that 
imposed  the  smallest  burden  on  the  constituents,  and  was  also  most 
convenient  for  avoiding  a  too  crowded  assemblage  of  representatives. 
And  thus  it  seems  to  have  been  that  the  periodical  and  frequent  shire 
and  borough  courts  presenting  the  most  natural  and  convenient  modes 
and  occasions  of  appointing  the  parliamentary  deputies  of  the  several 
communities,  two  representatives,  and  two  only,  were  siimmoued  in- 
differently from  the  shire  as  from  the  borough,  and  from  the  largest 
shire  or  borough  as  from  the  smallestw 

When  the  power  and  authority  of  the  commons  in  parliament  had 
become  so  firmly  consolidated  under  the  first  three  Edwards  as  to 
exercise  an  effective  control  over  all  the  great  measures  of  government, 
the  composition  of  the  representative  body  was  an  object  of  constant 
attention  and  solicitude  to  the  crown.  As  the  number  and  names  of 
the  counties  entitled  to  send  members  admitted  neither  of  doubt  nor 
of  dispute,  the  right  of  the  boroughs  became  the  first  object  of  attack 
from  that  quarter.  The  parliament  having  in  1297  (25  Edward  I.) 
procured  the  passing  of  the  act  called  "  Statutum  de  tallagio  non  con- 
cedendo/'  which  enacts  that  "no  tallage  or  aid  shall  be  taken  or 
levied  by  us  or  our  hdrs  in  omr  realm  wiUiout  the  good  will  and  assent 
of  the  archbishops,  bishops,  earls,  barons,  knights,  burgesses,  and  other 
freemen  of  the  land,"  it  became  important  to  influenoe  the  borough  as 
the  most  numerous  body.  t 

The  great  instruments  of  the  crown  in  influencing  the  compotitu^  M^ 
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the  popular  representation,  especially  of  the  borough  portion  of  it, 
were,  tiie  sheriffs  of  the  several  counties  returning  members,  of  which, 
in  the  time  of  Edward  I.,  there  were  thirty-seven;  Durham  and 
Cheshire  having  then  palatinate  parliaments  of  their  own,  and  Mon- 
mouthshire being  part  of  Wales,  which  was  not  yet  legislatively  incor- 
porated with  England,  nor  even  effectively  subjected  to  the  English 
crown.  It  was  as  the  king's  bailiff ,  that  Lb,  as  local  superintendent  and 
collector  of  the  crown  revenues,  that  the  precepts  for  election  of  knights, 
citizens,  and  burgesses  were  addi-essed  to  this  officer ;  he  was  to  make 
returns  for  every  city  and  borough  in  his  bailivnck — another  mark  of 
the  original  purpose  for  which  the  popular  representatives  were  con- 
vened, that  of  taxation  only.  So  long  as  this  continued  to  be  the  sole 
object  of  their  convocation,  and  so  long  as  the  delegated  bui^esses 
themselves  had  little  voice  in  fixing  the  rate  of  impost  to  be  levied  on 
their  constituents,  it  is  not  siuprising  that  the  smaller  boroughs  in 
particular  should  often  have  petitioned  to  be  excused  from  the  sending 
of  delegates  on  these  occasions,  which  added  to  their  share  of  the 
public  burden,  the  expense,  to  them  considerable,  of  the  wages  which 
by  royal  writ  they  were  to  pay  their  representatives  during  their  absence 
on  this  parliamentary  service,  and  which  were  fixed  at  two  shillings 
each  per  day,  being  one  half  the  amount  appointed  to  be  paid  by  the 
county  freeholders  on  the  like  occasion  to  a  knight  of  the  shire.  As 
the  king's  writ  addressed  to  the  sherifif  specified  no  particular  city  or 
borough,  but  required  him  in  general  terms  "  to  cause  to  be  elected 
two  citizens  for  each  city,  and  two  burgesses  for  each  borough  in  your 
bailiwick,"  a  sort  of  discretionary  power  seems  to  have  rested  with  the 
sheriff  of  determining  what  towns  were  qualified  to  send  representatives. 
Thus  we  find  the  returns  made  by  these  officers  concluding  sometimes 
with  the  words  "  there  are  no  more  cities  or  boroughs  in  my  bailiwick," 
though  there  were  in  fact  more  boroughs ;  and  sometimes  ending  with 
"  there  are  not  any  other  cities  or  boroughs  within  the  county  from 
which  any  citizens  or  burgesses  can  or  are  accustomed  to  be  sent  to 
the  said  parliament,  by  reason  of  their  decay  or  poverty."  Immaterial 
as  this  circumstance  in  the  original  framing  of  the  parliamentary  writs 
might  appear  at  the  time,  its  results  have  been  momentous.  It  must 
have  been  remote  indeed  from  the  contemplation  both  of  Simon  de 
Montfort  and  of  Edward  I.,  that  in  convoking  so  lai-ge  a  number  of 
delegates  from  towns,  in  onler  to  tax  them  with  greater  facility  and 
uniformity,  they  were  laying  the  foundation  of  a  separate  house  of 
legislature,  wherein  the  representatives  of  that  part  of  the  population 
most  alien  to  the  feudal  organisation  should  vastly  preponderate.  They 
evidently  looked  not  so  £r,  nor  suspected  any  latent  danger  in  the 
generality  of  the  terms  in  which  these  precepts  were  couched.  But 
when  the  commons  came  to  assert  and  establish  their  claim  to  a 
full  and  free  UjislaUve  voice,  and  it  consequently  became  of  the 
highest  importance  to  the  crown  to  secure  to  itself  any  and  every 
means  of  influencing  the  composition  of  that  assembly,  there  was  one 
expedient  to  which  it  was  too  late  to  resort,  that  of  singling  out 
boroughs  for  representation,  or  omitting  them  at  pleasure.  The  con- 
trary precedent  was  firmly  established — that,  through  the  sheriff, 
every  city  and  borough  was  to  be  summoned ;  the  original  terms  of 
the  writ  were  grown  into  an  inviolable  constitutional  maxim  ;  and  in 
the  fifth  of  Richard  II.,  the  Commons  were  already  sufficiently 
powerful  to  procure  statutory  enactments  imposing  a  fine  on  any 
sheriff  who  should  not  UteraUy  obey  the  writ,  and  subjecting  citizens 
and  bargesses,  as  well  as  others  having  parliamentary  summons,  to  be 
"  amerced  or  otherwise  punished  "  for  non-attendance.  And  although 
notorious  inability,  from  devastation  by  war  or  other  calamity,  to  pay 
the  parliamentary  wages  of  representatives,  continued  long  after  to  be 
admitted  as  a  valid  plea  of  exemption  from  electing  in  the  case  of  in- 
dividual boroughs,  the  great  principle  of  the  riff?u  of  every  muiiicipal 
town  to  be  summoned,  and  its  duty  to  return  members,  if  capable,  was 
constantly  and  firmly  maintained. 

In  Uke  manner,  statutes  were  passed  in  the  three  following  reigns  to 
restrain  the  corrupt  and  irregular  proceedings  of  the  sheriffs  both  in 
county  and  in  borough  elections. 

Hitherto,  however,  the  parliamentary  determinations  of  the  com- 
mons, as  regarded  the  constitution  of  their  own  house,  had  constantly 
tended  to  maintain  the  political  rights  of  their  constituents  against 
invasion  on  the  part  of  the  crown.  But  that  firm  and  lasting  esta- 
bhshment  of  their  own  power  as  a  distinct  legislative  body,  which  may 
be  dated  from  the  great  revolution  that  first  brought  the  house  of 
Lancaster  to  the  throne,  seems,  by  that  very  additional  security  which 
it  gave  them  against  royal  encroachment,  to  have  tended  to  embolden 
the  house,  not,  as  formerly,  to  maintain  the  elective  franchise  to  the 
utmost  with  the  same  zeal  with  which  they  upheld  their  own  interest 
and  independence  as  a  legislative  chamber,  but  to  commence  a  sort  of 
reaction  against  the  constituent  bodies  by  narrowing  the  basis  of  the 
sufiErage  itself.  The  earliest  of  these  disfranchising  enactments,  and 
one  of  the  most  remarkable,  is  that  of  the  8th  Henry  VI.,  restricting 
the  county  franchise,  formerly  possessed  by  all  freeholders,  to  such 
only  ^\ho8e  freeholds  were  worth  clear  forty  shillings  a  year,  a  sum 
at  least  equal  to  twenty  pounds  of  the  present  day.  The  next  remark- 
able instance,  though  very  different  in  its  nature,  of  legislative  enact- 
ments respecting  the  constitution  of  the  conunons'  house,  appears  in 
the  parliamentajy  incorporation  of  Wales  and  Cheshire  in  the  reign  of 
Henry  VIII.,  wluch  brought  an  accession  of  sixteen  county  and  fifteen 
borough  members. 


The  borough  representation  in  general  was  still  the  great  object  of 
attention  to  the  Crown  in  undermining  the  independence  of  the  House 
of  Commons.  The  development  of  that  part  of  its  policy  was  diligently 
pursued  under  the  later  reigns  of  the  Tudors,  and  carried  to  the  utmost 
limit  by  the  Stuarts;  1st,  by  creating  or  reviving  parliamentary 
boroughs,  and  at  the  same  time  remoulding  their  municipal  constitu- 
tions according  to  the  views  of  the  court;  2nd,  by  proceeding  to 
assimilate  the  municipal  constitutions  of  the  old  parliamentary 
boroughs  to  those  of  this  newly-created  class.  The  last  addition  to  the 
Enghsh  representation  previous  to  the  changes  made  by  the  Reform 
Act,  was,  under  Charles  II.,  the  enfranchisement  by  statute  of  the  county 
and  city  of  Durham,  and  the  creation  by  charter  of  the  parliamentary 
borough  of  Newark.  Nor  must  we  forget  to  mention  that  James  I.,  by 
virtue  of  his  royal  prerogative,  had  conferred  the  right  of  electing  two 
members  upon  each  of  the  two  universities  of  Oxford  and  Cambridge, 
quite  independent  of  the  city  and  borough  representation  of  those 
places  already  existing :  thus  introducing  an  anomaly,  as  well  as 
novelty,  into  the  representative  system,  a  sort  of  forced  alliance 
between  learning  and  politico,  emanating  from  the  peculiar  mental 
constitution  and  training  of  that  prince. 

Those  who  conducted  the  revolution  of  1688  made  much  more  effec- 
tual provision  against  the  return  of  Roman  Catholic  ascendancy  than 
they  did  for  the  pm*ification  of  the  representative  system.  The  Bill  of 
Rights  does,  indeed,  express,  '*  that  the  election  of  members  of  par- 
liament ought  to  be  free ;"  but  this  vague  declaration  seems  to  have 
amounted  to  nothing  more  than  an  indication  of  the  prevailing  public 
opinion  on  the  subject.  We  find  another  strong  proof  that  the  public 
attention  had  now  begun  to  be  directed,  not  merely,  as  in  former  times, 
to  upholding  the  authority  of  the  Commons'  House  as  constituted  in 
parliament,  but  to  the  nature  of  the  relations,  on  the  one  hand  between 
the  house  and  the  constituent  body  of  the  nation,  on  the  other  between 
the  several  members  and  their  individual  constituencies,  in  the  enacting 
of  the  statute  commonly  called  **  the  Triennial  Act,"  which  deprived 
the  crown  of  the  power  of  continuing  the  same  House  of  Commons  for 
a  longer  period  than  three  years.  The  Triennial  Act  of  6  ft  7  William 
and  Mary,  c.  2,  was  an  enactment  wholly  on  the  side  of  electoral  free- 
dom. The  discretionary  power  previously  exercised  by  the  crown,  not 
only  of  dissolving,  but  of  continuing  at  pleasure,  was  highly  favourable 
to  any  such  view,  on  the  part  of  the  crown,  as  that  of  forming  a  tacit 
compact  with  a  corrupt  or  servile  majority  of  the  Commons'  H^use, 
and  was  therefore,  as  had  been  lately  seen  under  Charles  II.,  exceed- 
ingly convenient  both  to  king  and  commons,  when  the  latter  happened 
to  be  sufficiently  pliant.  So  strongly,  however,  was  the  popular 
opinion  on  this  point  expressed  at  the  period  in  question,  that  it  com- 
pelled the  commons  to  persist  in  the  measure  in  spite  of  King  William's 
refusal  of  assent  to  the  bill  after  its  first  passing  the  two  houses,  so  that 
on  the  second  occasion  his  assent  was  reluctantly  yielded.  The  same 
activity  of  the  public  opinion  of  that  day  respecting  the  composition  of 
the  commons,  produced  the  several  Acts  of  that  reign  which  disqualify 
various  classes  of  placemen  for  seats  in  the  house. 

In  this  place  we  must  notice  the  legislative  union  with  Scotland, 
effected  in  1707  by  statute  6  Anne,  c.  8,  only  to  mention  that  it 
brought  an  accession  to  the  English  (which  thereby  became  the  British) 
House  of  Commons,  of  thirty  members  for  counties,  and  exactly  half 
that  number  for  eities  and  boroughs ;  exhibiting  between  the  nume- 
rical amount  of  the  county  and  that  of  the  borough  representation  a 
proportion  quite  the  reverse,  not  only  of  that  which  existed  in  England, 
but  of  that  which  had  previously  appeared  in  the  Scottish  parliamen- 
tary representation. 

The  same  reign  presents  us  with  an  enactment  of  the  British  House 
of  Commons  respecting  its  own  future  constitution,  totally  different  in 
character  from  those  of  Willifim  III.'s  time  just  referred  to.  This  is 
the  very  important  Act  (9  Anne,  c.  5),  which  established  the  qualifi- 
cation of  landed  property  for  English  members,  whether  for  coimties 
or  boroughs.  In  the  reign  of  Henry  VI.,  which  gave  birth  to  the 
enactment  disfranchising  the  smaller  county  freeholders,  was  passed  an 
Act,  in  the  same  spirit,  restricting  the  choice  of  those  freeholders  who 
still  retained  the  franchise.  The  very  terms  of  this  statute  imply,  that 
in  the  case  of  the  counties,  as  in  that  of  the  boroughs,  there  was 
originally  no  legal  distinction  between  the  qualification  of  the  electors 
and  that  of  the  elected,  but  that  the  former  were  simply  called  upon  to 
return  two  of  their  own  number  according  to  their  own  best  discretion. 
The  circumstance,  too,  of  the  daily  expenses  uniformly  paid  under  legal 
obligation  by  the  constituents  to  each  representative  while  absent  on 
parliamentary  duty,  may  in  this  place  be  properly  mentioned  as  a 
striking  evidence  of  the  fact,  that  the  qualification  of  considerable 
property,  how  much  soever  it  might  be  regarded  in  the  judgment  of 
the  constituents,  was,  originally,  not  at  all  contemplated  by  the  law. 
The  statute  in  question  (28  Henry  6,  c.  14)  declares,  that  thence- 
forward the  county  representatives  shaJl  be  "  notable  knights  of  the 
same  counties,  or  shall  be  able  to  be  knights,"  that  is,  shall  have  free- 
hold to  the  amount  of  40/.  per  annum,  and  that  no  man  shall  be 
eligible  '*  that  stands  in  the  degree  of  a  yeoman  or  under."  On  this 
legal  footing  the  county  representation  remained  until  the  ninth  year  of 
Queen  Anne,  when  not  only  was  the  landed  property  qualification  re- 
enacted  for  the  counties  on  a  scale  nearly  proportioned  to  the  decrease 
in  the  nominal  value  of  money,  but  an  unprecedented  step  was  taken, 
|l[>y  including  in  the  very  same  clause  of  the  same  Act  a  provision, 
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that  while  every  knight  of  the  ahire  should  possess  a  freehold  or  copy- 
hold estate  of  clear  600^.  per  annum,  so  also  every  citizen,  burgess,  or 
baron  of  the  Cinque  Ports  should  have  the  like  landed  qualification  to 
the  amount  of  8002.  per  annum.  The  statute  of  the  1st  Qw>.  I.,  com- 
monly called  the  Septennial  Act,  which  extended  the  l^al  duration  of 
parliaments  from  three  years  to  seven,  how  cogent  soever  might  be  the 
political  motives  of  the  chief  promoters  of  the  measure,  is  another 
memorable  instance  of  the  lengths  to  which  the  House  of  Commons 
could  now  venture  in  dealing  in  a  wholesale  manner  with  the  elective 
rights  of  its  constituents. 

One  of  the  most  important  operations  of  the  BritLsh  House  of  Com- 
mons during  the  period  above  mentioned,  was  the  enacting  of  the 
statute,  passed  in  1800,  and  taking  effect  from  January  Ist,  1801,  by 
which  it  incorporated  the  parliamentary  representation  of  Ireland  with 
that  of  Great  Britain.  For  the  previous  history  of  the  Anglo-Irish 
representation,  and  the  degree  of  alteration  made  in  it  by  the  Act  of 
Union,  we  refer  to  Parliament  ov  Ireland.  Sixty-four  members  for 
counties,  thirty-five  for  cities  and  boroughs,  and  one  for  Dublin  uni- 
versity, were  thus  added  to  the  number  of  the  British  House  of 
Commons.  In  this  instance,  as  in  that  of  the  Scottish  union,  the 
ancient  proportion  between  the  city  and  borough  representation  was 
reversed,  and  an  additional  weight  consequently  thrown  into  the  scale 
of  the  county  representation  of  the  United  Kingdom  at  lai^ 

It  is  needless  to  encumber  our  pages  with  a  list  of  the  places  ^now 
returning  members  of  parliament,  since  these  may  be  seen,  with'  the 
names  of  the  members,  published  annually  in  a  variety  of  shapes ;  and 
it  is  the  less  necessary,  as  a  bill  for  reforming  the  constitution  of  the 
House  of  Commons  is  promised  to  be,  introduced  by  ministers  in  1860, 
which  will,  if  carried,  in  all  probability  considerably  modify  the 
existing  arrangements. 

Elective  Franchise.  Cowntiea,  Etiffland  and  Wain. — Until  the  Reform 
Act,  the  parliamentary  franchise  in  counties  had  remained  without 
extension  or  alteration,  as  limited  full  three  centuries  before  by  the 
statutes  of  the  8th  and  10th  of  Henry  VI.,  the  former  of  which  con- 
fined the  right  to  such  "  as  had  freehold  land  or  tenement  to  the  value 
of  40«.  by  the  year  at  least  above  all  charges ; "  the  latter  to  "  people 
dwelling  and  resident  within  the  coimty,  &c.,  whereof  every  man  shall 
have  fr^hold  to  the  value  of  40*.  by  the  year."  In  order  to  render  a 
man  a  freeholder,  and  complete  his  qualification  for  voting,  it  was 
necessary,  not  only  that  he  should  have  a  freehold  interest  in  his  lands 
and  tenements,  but  that  he  should  hold  them  by  freehold  tenure : 
consequently,  copyholders,  holding  by  what  is  technically  termed  base 
tenure,  as  well  as  termors^  having  only  a  chattel  interest  in  their  estates, 
were  excluded  from  voting.  Doubts  having  been  raised  as  to  the  right 
of  copyholders,  it  was  expressly  enacted  by  the  81  George  II.  c.  14, 
that  no  person  holding  by  copy  of  court-roll  should  be  thereby  entitled 
to  vote.  The  Reform  Act  extends  the  franchise  by  admitting  not  only 
copyholders,  but  leaseholders,  and  even  occupiers,  under  certain  limit- 
ations ;  and  abridges  it  in  some  cases  of  freeholds  not  of  inheritance, 
as  also  in  all  cases  of  land  situate  in  a  city  or  borough,  and  which  being 
occupied  by  the  proprietor  would  give  him  a  parliamentary  vote  for 
that  city  or  borough.  In  establishing  the  right  to  the  coimty  franchise, 
questions  of  tenure  and  interest  have  become  of  comparatively  little 
importance,  except  as  they  are  connected  with  value ;  for  now  what  is 
commonly,  though  improperly,  called  a  tenant  at  will  (that  is,  from 
year  to  year)  occupying  land  of  the  annual  rent  of  50/.  has  a  right  to 
vote  for  a  county,  without  reference  to  the  tenure  by  which  the  lessor 
holds  the  land,  or  the  interest  that  he  may  have  in  it.  By  18  Geo.  II., 
c.  18,  s.  5,  it  was  enacted,  that  no  person  should  vote  for  a  county  imless 
he  had  been  for  twelve  calendar  months  in  actual  possession  of  the 
rents  and  profits  to  his  own  use,  except  in  particular  cases.  But  by  the 
statute  of  1832,  by  s.  26  it  is  enacted,  that  no  person  shall  be  regis- 
tered as  a  freeholder  or  copyholder,  tmless  he  was  in  actual  possession 
of  the  rents  and  profits  for  six  months  previous  to  the  last  day  of  July 
of  the  year  wherein  he  claims  to  be  registered.  Leaseholders  and  their 
assignees,  and  yearlv  tenants,  must  have  occupied  for  twelve  months 
before  the  same  period,  except  in  the  cases  excepted  by  the  above- 
mentioned  statute  of  Geoi^  II.  Value,  therefore,  has  now  become 
the  criterion  upon  which,  in  many  cases,  the  right  of  voting  wholly 
depends  ,*  and  in  all  cases  it  is  a  most  material  subject  of  inquiry,  in 
order  to  determine  in  what  character,  whether  as  freeholder,  copy- 
holder, leaseholder,  or  occupier,  an  elector  should  make  his  claim  to  be 
registered. 

1.  If  lands  or  tenements  are  held  at  a  yearly  rent  of  502.,  bare  occu- 
pation, as  tenant  from  year  to  year,  is  sufficient  to  qualify ;  no  further 
mterest  in  the  lands,  &c.,  being  necessary,  and  it  being  immaterial  by 
what  tenure  they  are  held.  2.  So  also  is  the  occupation  of  lands,  ko., 
of  502.  yearly  value,  as  sub-lessee  or  assignee  of  any  under-lease  created 
originaUy  for  a  term  of  not  less  than  20  years,  how  small  a  portion 
soever  of  the  origmal  term  may  remain  unexpired.  8.  The  original 
lessee  of  a  term  created  originally  for  20  years,  of  lands  of  502.  yearly 
value,  or  the  assignee  of  such  term,  is  entitled  to  vote  in  like  manner, 
whether  or  not  he  is  the  occupier  of  such  lands.  4.  The  occupier  of 
lands  of  102.  yearly  value,  as  sub-lessee  or  assignee  of  any  under-lease 
of  a  term  of  not  less  than  60  years.  5.  So  likewise  the  original  lessee, 
or  the  assignee  of  such  a  term  of  the  lands  of  102.  yearly  value,  is 
entitled,  whether  occupying  or  not ;  nor  is  the  nature  of  the  tenure 
material  in  any  of  the  alK>ve  cases;  but  twelve  months'  possession 


previous  to  the  last  day  of  July  is  required  in  alL  6.  The  being  seised 
of  an  estate — whether  of  inheritance  or  for  a  life  or  Uves — whether 
freehold,  copyhold,  or  of  any  other  tenure,  to  the  like  yearly  value  of 
102.,  entitles. 

Freehold  lands  or  tenements  of  40«.  yearly  valiie  are  still  sufficient 
to  give  a  vote  in  the  four  following  cases : — 

1.  If  it  be  an  estate  of  inheritance.  2.  If  not  an  estate  of  inherit- 
ance, but  only  an  estate  for  life  or  lives,  if  the  elector  was  seised  pre- 
viously to  the  7th  of  June,  1832  (the  day  on  which  the  act  received 
the  royal  assent),  and  continues  so  seised  at  the  time  of  registration 
.  and  of  voting.  3.  If  acquired  subsequently  to  that  day,  if  the  elector 
be  in  actual  and  bond  fide  occupation  at  the  time  of  registration  and  of 
voting.  4.  Or  if  acquired  subsequently  to  that  day,  if  it  came  to  the 
elector  by  marriage,  marriage  settlement,  devise,  or  promotion  to  any 
benefice  or  any  office. 

Of  freehold  or  copyhold  estates  six  months*  possession,  and  of  lease- 
hold estates  twelve  months',  is  required,  previously  to  Uie  last  day  of 
July,  in  the  year  of  registration,  except  they  come  by  descent,  succes- 
sion, marriage,  marriage  settlement,  devise,  or  promotion,  &c. 

Now,  also,  it  has  become  material  to  consider  how  the  lands  or 
tenements  are  locally  situated :  for  if  they  are  freehold  within  a  city  or 
borough,  and  in  the  freeholder's  own  occupation,  so  as  to  confer  a 
right  to  vote  for  such  city  or  borough, — or  if  copyhold  or  leasehold, 
and  occupied  by  him  or  any  one  else  so  as  to  give  the  right  of  voting 
for  such  city  or  borough  to  him  or  any  other  person, — ^they  cease  to 
qualify  for  a  county  vote. 

However,  by  the  16th  section  of  the  act,  an  express  reservation  is 
made  of  all  existing  rights  of  suffrage  possessed  by  county  freeholders, 
provided  they  are  duly  registered  according  to  the  provisions  of  the 
act  itself. 

Scotland. — Under  George  II.  enactments  were  made  which  rendered 
the  proving  of  the  old  forty-shilling  votes  yet  more  difficult,  so  that 
many  more  of  them  disappeared,  and  at  the  close  of  the  last  century 
very  few  remained.  Although  the  Scottish  act  of  1681  enacted  that 
the  right  of  voting  should  be  in  persons  publicly  infeoffed  in  property 
or  superiority  of  lands  of  40<.  old  extent,  or  of  4002.  Scots  valued  rent, 
thus  making  a  distinction,  it  should  seem,  between  property  and 
superiority,  yet  it  was  constantly  interpreted  to  mean  that  superiors, 
that  is^  tenants-in-chief,  or  persons  holding  immediately  of  the  crown, 
were  alone  entitled  to  vote.  Thus  proprietors  of  estates,  of  whatever 
value,  holding  from  a  subject,  were  excluded  from  the  franchise.  It  is 
computed  that  in  several  counties  nearly  one-half  the  lands  were  held 
in  this  manner,  and  in  the  whole  kingdom  one-fifth  of  the  lands  were 
so  held.  The  class  of  landholders  thus  excluded  comprised  not  only 
the  middling  and  smaller  gentry,  and  the  industrious  yeomen  and 
farmers  who  had  inherited  or  acquired  some  portion  of  landed  pro- 
perty, but  also  some  men  of  estates  worth  from  5002.  to  20002.  per 
annum ;  while  many  persons,  who  had  not  the  smallest  actual  intensst 
in  the  land,  possessed  and  exercised  the  electiTe  franchise.  When  a 
person  of  great  landed  property  wished  to  multiply  the  votes  at  his 
command,  his  course  was,  to  surrender  his  charter  to  the  cro^n,  to 
appoint  a  number  of  his  confidential  friends,  to  whom  the  crown  par- 
celled out  his  estates  in  lots  of  4002.  Scots  valued  rent,  and  then  to 
take  charters  from  those  friends  for  the  real  property,  thus  leaving 
them  apparently  the  immediate  tenants  of  the  crown,  and  consequently 
all  entitled  to  vote.  This  operation  being  open  as  well  to  peers  as  to 
great  commoners,  they  availed  themselves  of  it  accordingly,  thus  de- 
preciating or  extinguishing  the  franchises  of  the  smaller  proprietors. 
This  legal  fraud  began  in  the  last  century,  and  was  chiefl  v  practised 
subsequently  to  the  accession  of  George  III.  Among  the  various 
modes  by  which  it  was  performed,  the  most  common  were  by  life-rent 
charters,  by  charters  on  wadset  or  mortgage,  and  by  charters  in  fee. 
The  parliamentary  representation  of  the  Scottish  counties  therefore 
had,  according  to  the  expression  of  a  learned  lord,  "  completely  slid 
from  its  basis."  The  total  number  of  county  voters,  as  compared  with 
the  number  of  persons  directly  iotereeted  in  the  property  of  the  soil, 
was  extremely  small,  and  of  these  the  number  of  real  votes  scarcely 
exceeded  that  of  the  fictitious  ones. 

The  basis  of  county  suffittge  was,  by  the  Reform  Act  for  Scotland, 
to  be  assimilated,  as  closely  as  the  difference  between  the  modes  of 
possessing  and  occupying  lands,  &c.,in  the  two  countries  would  permit, 
to  the  system  establish^  for  England  and  Wales.  While  the  old  class 
of  rights  to  the  suffrage  was  preserved  to  the  individuals  in  actual 
possession  of  them  before  March  1st,  1831,  provision  was  made  against 
their  perpetuation ;  while  the  body  of  electors  newly  admitted  consisted 
of  owners  to  the  value  of  102.  a  year,— of  leaseholders  for  57  years  or 
for  life,  whose  clear  yearly  interest  was  not  less  than  102. — of  leaseholders 
for  19  years  where  such  yearly  interest  was  worth  not  less  than  502., — of 
yearly  tenants  whose  rent  was  not  less  than  502.  per  annum, — and  of  aJl 
t«:nants  whatsoever  who  had  paid  for  their  interest  in  their  holding 
an  amount  not  less  than  3002.  The  same  difference  was  made  as  in  the 
English  act,  between  the  freeholder  and  the  mere  occupier,  as  to  the 
six  months'  proprietorship  required  in  the  former  case  and  the  tiodve 
months'  occupancy  in  the  latter;  and  the  like  exceptions  from  this 
condition  as  to  the  length  of  possession  in  favour  of  cases  wherein 
either  ownership  or  lease  came  to  a  person  by  inheritance,  marriage, 
marriage  bettlement,  "  mortis  ea^sd  disposition,"  or^ppointment  to  any 
place  or  office.  ninitivoH  hx/  V^  _   _ 
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Irdcmd. — The  act  of  union  made  no  alteration  in  the  parliamentary 
fluSrage  of  the  Irish  countiea.  The  qualification  of  a  freeholder  re- 
mained the  same  as  before,  a  clear  annual  forty-shilling  interest  for  a 
life  :  and  as  it  was  customary  in  Ireland  to  grant  leases  on  hves,  free- 
holders were  thus  created  whose  votes,  from  their  extreme  poverty, 
and  consequent  inability  to  discharge  their  legal  obligations  to  their 
landlord,  were  disposable  by  him  as  a  matter  of  course.  This  practice 
of  multiplying  freeholds  for  election  purposes  merely  was  carried  to 
an  excessive  and  most  mischievous  extent,  reducing  the  franchise 
almost  to  universal  suf&age,  among  individuals  who,  by  the  very 
instnmient  by  which  they  were  professedly  made  free,  were  reduced 
to  the  most  abject  state  of  political  bondage.  Thus  many  of  the 
oounties,  in  choosing  their  representatives,  lay  under  the  absolute 
dictation  of  some  great  territorial  proprietor;  and  there  were  few  in 
which  a  coalition  of  two  or  three  of  the  principal  landowners  would 
not  determine  the  election  according  to  their  own  wishes.  Under 
these  circiunstanoes,  the  provision  of  the  Roman  Catholic  Emanci- 
pation Act  of  1829,  which  raised  the  freehold  qualification  in  the 
counties  of  Ireland  from  40<.  to  10^,  can  hardly  be  regarded  as  a 
virtual  disfranchisement. 

The  whole  civil  organisation  of  Ireland  having  been  introduced 
directly  from  England,  and  the  system  of  tenures  in  particular  being 
the  same  in  both  countries,  the  provisions  of  the  Irish  Reform  Act 
which  have  reference  to  the  territorial  franchise  are  more  strictly 
analogous  to  those  of  the  act  for  England  than  those  of  the  Scottish 
act  could  well  be  made,  at  least  in  appearance.  The  existing  freehold 
rights  being  preserved  here,  as  in  the  other  two  divisions  of  the  empire, 
to  their  individual  possessors,  and  the  lOZ.  freehold  franchise  being 
already  established  by  the  above-mentioned  provision  of  the  act  of 
1829,  the  classes  of  the  electors  newly  created  were  :  1.  The  lOi.  copy- 
holders. 2.  Ltssees  or  assignees  having  a  clear  yearly  interest  of  10^. 
in  a  leasehold  created  originally  for  60  years  or  upwards,  or  of  20^.  in  a 
leasehold  of  not  less  than  14  years,  whether  in  their  actual  occupancy 
or  not.  S.  Sub-lessees  or  assignees  of  any  underlease  in  either  of  the 
two  cases  just  mentioned,  actually  occupying.  4.  The  immediate  les- 
sees or  assignees,  and  they  only,  having  a  107.  yearly  interest  in  a  20^. 
lease,  and  actually  occupying.  The  like  provision  is  made  as  in  the 
English  act,  against  any  title  to  the  county  franchise  being  derived 
from  any  holding  whatever  that  would  entitle  to  vote  for  a  city  or 
borough. 

Citiet  and  Borous^,  England  and  WaJta. — The  want  of  any 
uniform  basis  of  suffrage  in  the  parliamentary  boroughs,  the  endless 
diversity  of  the  claims  to  its  exercise  derived  from  the  various 
political  as  well  is  local  influences  that  had  operated  upon  them  in  the 
course  of  ages, — a  diversity  which  the  numerous,  various,  and  often 
conflicting  decisions  of  election  committees  of  the  House  of  Conunons 
had  additionally  complicated  and  confused — was  one  of  the  most 
grievous  defects  of  the  old  representative  system.  The  generally  pre- 
vailing custom,  too,  that  the  non-residence  of  borough  voters  entailed 
no  disqualification,  was  one  of  the  most  serious  evils  comprised  under 
this  head.  The  Reform  Act  prepared  the  way  for  sweeping  off  all  the 
claims  to  the  franchise  founded  on  the  old  and  long-abused  titles  to 
borough  freedom,  by  establishing  a  uniform  qualification,  resting 
chiefly  on  the  basis  of  inhabitancy. 

It  provided,  that  in  eveiy  city  or  borough  which  shall  return 
members,  every  male  person  of  full  age  and  not  subject  to  any  legal 
incapacity,  who  shall  occupy,  within  such  city  or  borough,  or  within 
any  place  sharing  in  elections  with  it,  as  owner  or  tenant,  any  house, 
warehouse,  counting-house,  shop,  or  other  building,  either  separately  or 
jointly  with  any  land,  of  the  clear  yearly  value  of  not  less  than  lOL, 
shall,  if  duly  registered,  as  directed  in  another  part  of  the  Act,  be 
entitled  to  vote  in  the  election  of  members  for  such  city  or  borough ; 
provided  always,  that  no  such  person  shall  be  so  registered  in  any  year, 
unless  he  shall  have  occupied  such  premieesfor  twelve  calendar  months 
previous  to  the  last  day  of  July  in  that  year ;  nor  unless  such  person, 
where  there  shall  be  a  rate  for  the  relief  of  the  poor,  shall  have  been 
rated  to  all  rates  for  the  relief  of  the  poor  made  during  such  his  occu- 
pation ;  nor  imless  such  person  shall  have  paid,  on  or  before  the  20th 
of  July  in  the  same  year,  all  the  poors'  rates  and  assessed  taxes  due 
from  him  previously  to  the  6th  of  April  preceding ;  provided  also,  that 
no  such  person  shall  be  so  registered  unless  he  shskll  have  resided  for 
six  calendar  months  previous  to  the  last  day  of  July  within  the  city  or 
borough,  or  within  the  place  sharing  in  the  election,  or  within  seven 
miles  thereof.  The  premises  in  respect  of  the  occupation  of  which  any 
person  shall  be  entitled  to  be  registered  as  a  vot^,  need  not  be  always 
the  same  premises,  but  may  be  different  premises  occupied  in  imme- 
diate succession  by  such  person  during  the  twelve  calendar  months 
previous  to  the  last  day  of  July  :  such  person  having  paid,  on  or  before 
the  20th  of  July,  all  the  poors'  rates  and  assessed  taxes  due  before  the 
6th  of  April  preceding,  in  respect  of  all  such  premises  so  occupied  by 
him  in  succession.  Furthermore,  when  any  premises  in  any  such 
city  or  borough,  or  place  sharing  in  the  election,  shall  be  jointly 
occupied  by  more  persons  than  one,  each  of  such  joint  occupiers  dbtaU 
be  entitled  to  vot<e,  in  case  the  clear  yearly  value  of  such  premises  shall 
be  of  an  amount  which,  when  divided  by  the  number  of  such  occupiers, 
shall  give  a  sum  of  not  less  than  10^.  for  each  occupier.  And  in  every 
city,  borough,  or  place  sharing  in  the  election,  it  shall  be  lawful  for 
any  person  occupying  as  above  specified  in  any  parish  or  township  in 


which  there  shall  be  a  rato  for  the  relief  of  the  poor,  to  claim  to  be 
rated;  and  upon  such  occupier  so  claiming,  and  actually  paying  or 
tondering  the  full  amount  of  the  rates,  the  overseers  are  to  put  the 
name  of  such  occupier  upon  the  rates;  and  in  case  such  overseers 
shall  neglect  or  refuse  so  to  do,  such  occupier  shall  nevertheless  be 
deemed  to  have  been  rated. 

The  formerly  anomalous  position  of  cities  and  towns  which  are 
counties  of  themselves,  as  regards  the  possession  of  the  elective  fran* 
chise,  was  rectified  by  the  Act.  Such  counties  of  cities  and  towns  are 
now  included,  for  the  purposes  of  county  elections,  in  the  severrd 
counties  at  large^  or  divisions  of  counties,  in  which  they  are  locally 
situated — with  this  restriction  only  as  regards  freeholds  for  life ; — ^that 
no  person  shall  be  entitled  to  voto  in  &e  election  of  knights  of  the 
shire,  or  of  members  for  any  city  or  town  a  county  of  itself,  in  respect 
of  any  freehold  whereof  such  person  may  be  seised  for  his  own  life,  or 
for  the  life  of  another,  or  for  any  lives,  except  such  person  shall  be  in 
the  actual  occupation,  or  except  the  same  shall  have  come  by  marriage, 
marriage  settlement,  devise,  or  promotion  to  any  benefice  or  to  any 
office,  or  except  the  same  shall  be  of  the  dear  yearly  value  of  not  less 
than  102.  It  was  further  provided  that  in  every  city  or  town  being  a 
county  of  itself,  in  the  election  for  which  freeholders  or  bui^gage 
tenants,  either  with  or  without  any  superadded  qualification,  had  pre- 
viously a  right  to  voto,  every  such  freeholder  or  burg9ge  tenant  should 
be  entitled  to  vote,  if  duly  registered :  but  no  such  person  to  be  so 
registered  in  respect  of  any  freehold  or  burgage  tenement,  unless  he 
shall  have  been  in  actual  possession  thereof,  or  in  receipt  of  the  rents 
and  profits  for  his  own  use,  for  twelve  calendar  months  previous  to  the 
last  day  of  July  (except  where  the  same  shall  have  come  to  him, 
within  such  twelve  months,  by  descent,  succession,  marriage,  mar- 
riage settlement,  devise,  or  promotion  to  any  benefice  or  office),  nor 
unless  he  shall  have  resided  for  six  calendar  months  previous  to  the 
last  day  of  July  within  such  city  or  town,  or  within  seven  miles  of  it; 
— ^the  limits  of  such  city  or  town  a  county  of  itself,  being,  for  the  pur- 
poses of  this  enactment,  those  settled  by  the  general  parliamentary 
Boundary  Act  for  England  and  Wales.  Similar  provision  as  to  length 
of  occupancy,  &c.,  Ib  made  in  the  case  of  persons  having  a  previous 
freehold  qualification  to  vote  for  any  of  the  boroughs  of  Aylesbury, 
Cricklade,  East  Retford,  or  New  Shoreham. 

Such  are  the  provisions  which  constitute  what  is  popularly  called, 
by  reference  to  their  most  prominent  feature,  "  the  ten-poima  house- 
holder qualification." 

But  as  in  the  settling  of  the  places  which  were  thenceforward  to 
elect,  and  in  apportioning  the  members,  the  new  Act  made  a  large 
compromise  with  the  old  system,  so  also  it  made  no  inconsiderable 
one,  for  a  season  at  least,  in  sparing  to  a  certain  extent  the  rights  to  the 
parliamentary  franchise  grounded  on  the  old  titles  to  borough  freedom. 
In  all  such  cases,  however,  it  imposed  the  very  important  condition  of 
residence.  It  provides  that  every  person  who  would  have  been 
entitled  to  vote  in  the  election  of  members  for  any  city  or  borough  as  a 
burgess  or  freeman,  or  in  the  city  of  London  as  a  freeman  and  livery- 
man, shall  be  entitled  to  vote  if  duly  registered ;  and  that  every  other 
person  having,  previous  to  the  Act,  a  right  to  vote  in  the  election  for 
any  city  or  borough  by  virtue  of  any  other  qualification  than  those 
already  mentioned,  shall  retain  such  right  so  long  as  he  shall  be 
qualified  as  an  elector  according  to  the  usages  and  customs  of  such  city 
or  borough,  or  any  law  in  force  at  the  passing  of  the  Act,  and  shall  be 
entitled  to  vote  if  duly  registered ;  but  in  both  of  the  above  cases  it  is 
enacted  that  no  such  person  shall  be  so  registered  unless  he  shall,  on 
the  last  day  of  Julv,  be  qualified  in  such  manner  as  would  entitle 
him  then  to  vote  if  such  day  were  the  day  of  election ;  nor  unless 
for  six  calendar  months  previous  to  that  day  he  shall  have  resided 
within  such  city  or  borough,  or  within  seven  miles  from  the  place 
where  the  poll  shall  heretofore  have  been  taken,  or,  in  the  case  of 
a  contributory  borough,  within  seven  miles  of  such  borough.  As 
regards  the  second  class  of  voters  last  mentioned,  it  is  further 
enacted  that  every  such  person  shall  for  ever  cease  to  enjoy  such 
right  of  voting  if  his  name  shall  have  been  omitted  for  two  successive 
years  from  the  register  of  parliamentary  voters  for  such  city  or 
borough,  unless  he  shall  have  been  so  omitted  in  consequence  of  his 
having  received  parochial  relief  within  twelve  calendar  months  previous 
to  the  last  day  of  July  in  any  year,  or  of  his  absence  on  naval  or 
military  service. 

The  expedient  to  which,  to  serve  party  purposes  during  the  agitation 
of  the  Reform  measure,  many  of  the  governing  bodies  of  corporations 
had  resorted,  of  admitting  unusually  lai*ge  numbers  of  freemen,  occa^ 
sioned  the  following  limitations  of  the  above  reservation  of  the  elective 
franchise  of  freemen  to  be  introduced  into  the  Act,  namely :  That  no 
person  who  shall  have  been  elected,  made,  or  admitted  a  burgeoB  or 
freeman  since  Maroh  1st,  1881,  otherwise  than  in  respect  of  birth  or 
servitude,  or  who  shall  hereafter  be  so,  shall  be  entitled  to  vote ;  that 
no  person  shall  be  entitled  as  a  burgess  or  freeman  in  respect  of 
birth,  unless  his  right  be  originally  derived  from  or  through  some 
person  who  was  a  burgess  or  freeman,  or  was  entitled  to  be  admitted 
as  such,  before  the  said  1st  of  March,  1831,  or  from  some  person  who 
since  that  time  shall  have  become,  or  shall  hereafter  become,  a  burgess 
or  freeman  in  respect  of  servitude;  and  that  no  person  sliall  be 
entitled  to  vote  for  any  city  or  borough  (except  it  be  a  county  of  itself) 
in  respect  of  any  estate  or  interest  in  any  burgage  tenement  or  free- 
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hold  which  ahall  have  been  acquired  by  such  person,  since  the  same  1st 
of  March,  1831,  unless  it  shall  have  come  to  such  person  previously  to 
the  passing  Qf  this  Act,  by  descent,  succession,  marriage,  marriage- 
settlement,  devise,  or  promotion  to  any  benefice  or  office* 

It  also  provided  in  general,  that  no  person  shall  be  entitled  to  be 
registered  in  any  year  as  a  voter  for  any  dty  or  borough  who  shall, 
within  twelve  ctJendar  months  previous  to  the  last  day  of  July 
in  that  yecu:,  have  received  parochial  reUef  or  other  alms  which, 
aocording  to  the  previously  existing  law  of  parliament,  disqualified 
from  voting. 

Scotland. — Owing  to  the  previous  absence  of  all  popular  sufih^  in 
the  Scottish  boroughs,  the  revolution  made  in  their  parliamentarv  con- 
Btituencies  by  the  Reform  Act  of  1832  was  effected  simply,  completely, 
and  at  once.  The  franchise  was  taken  from  the  members  of  the  town 
councils  and  their  delegates,  in  whom  as  such  it  was  before  exclusively 
Tested,  and  a  10/.  qualification,  by  ownership  or  occupancy,  substituted 
in  its  place,  with  the  like  conditions,  as  in  the  English  Act,  of  twelve 
months'  previous  occupancy,  payment  of  assessed  taxes,  registration, 
and  non-receipt  of  parochial  relief. 

Irdand, — In  the  Irish  cities  and  boroughs,  the  change  immediately 
worked  by  the  Pttrliamentarv  Reform  Act  was  relatively  greater  than 
in  England,  owing  chiefly  to  the  fact  that  the  municipal  corporations  of 
the  former  country  existed  in  a  state  yet  more  thoroughly  anomalous 
and  corrupt  than  those  of  the  latter.  Here,  again,  the  actually  existing 
and  the  inchoate  titles  to  the  parliamentary  suffirage  being  reserved,  as 
in  the  English  Act,  on  condition  of  residence  within  seven  miles,  and 
honoraiy  freemen  created  since  March  80, 1831,  being  excluded,  the 
102.  ownership  or  occupancy  qualification  was  established  as  the  new 
basis  of  suffrage,  on  condition  of  registration  with  six  months'  previous 
occupancy  and  payment  of  all  rates  due  for  more  than  one  half-year. 
Reservation  was  also  made,  as  in  the  English  boroughs,  of  rights  by 
freehold  under  102.,  when  accruing  before  the  passing  of  the  Act,  by 
descent,  marriage,  ftc.  The  clause  of  the  Catholic  Emancipation  Act, 
which  raised  the  freehold  qualification  in  counties  at  large  to  10/.,  left 
it  at  the  old  amount  of  40».  in  the  several  counties  of  cities  and  towns ; 
but  the  Reform  Act  raised  it  there  to  the  same  scale  as  in  the  counties 
at  large  (only  reserving  for  life  the  existing  40s.  rights),  and  at  the 
same  time  gave  the  parfiamentary  franchise  for  such  corporate  counties 
to  the  same  classes  of  leaseholders,  and  on  the  same  conditions,  whom  it 
admitted  in  the  counties  at  large. 

Univemiiea. — In  the  two  English  universities  the  parliamentary 
suffrage  is  independent  of  residence,  property,  or  occupancy,  being 
vested  in  the  doctors  and  masters  of  arts  of  Cambridge  and  Oxford 
respectively,  so  long  as  they  keep  their  names  on  the  boards  of  their 
respective  colleges.  In  the  University  of  Dublin,  in  like  manner,  it  is 
possessed  by  the  fellows,  scholars,  and  graduates  of  Trinity  College,  on 
the  like  condition. 

The  establishment  of  a  genenJ  and  uniform  system  of  registration 
of  voters,  calculated  to  obviate  much  of  the  inconvenience  of  contested 
returns,  is  another  very  important  feature  of  the  Reform  Acts ;  for  the 
various  and  rather  complicated  details  of  which  we  must  refer  the 
reader  to  the  Acts  themselves. 

Having  thus  given  a  view  of  the  qualifications  for  exercising  the 
parliamentary  franchise  as  now  established  throughout  the  British 
Islands,  it  remains  to  notice  the  principal  of  those  legal  disqualifications 
which  are  of  a  personal  nature,  and  operate  independently  of  aU  pro- 
prietorship or  occupancy. 

Every  woman,  of  whatever  age,  and  however  independently  situated 
88  to  property  and  social  relations,  is  as  much  excluded  from  voting 
08  from  being  elected.  As  to  age  in  male  persons,  the  only  exception 
is  that  which  excludes  all  minors ;  that  is,  all  who  have  not  completed 
their  twenty-first  year.  The  exception  which  regards  aiiens  is  so 
natural  and  obvious  that  the  bare  mention  of  it  may  here  suffice,  as 
this  is  not  the  place  in  which  to  examine  the  various  difficulties  that  in 
many  cases  have  arisen,  and  still  arise,  in  strictly  defining  who  are 
aliens  and  who  are  not.  By  the  ancient  **  law  of  parliament,"  which 
forms  an  integral  portion  of  the  common  law,  lunatics  are  very  reason- 
ably incapacitated,  as  also  are  paupers  in  city  or  borough  elections.  It 
wa8  resolved  by  the  House  of  Commons  in  1699  (14th  I>eoember),that 
^  no  peer  of  parliament "  has  a  right  to  vote  for  members  of  that  house. 
After  the  Union  with  Ireland,  this  resolution,  which  was  usually 
repeated  at  the  beginning  of  every  session,  wa8  altered  into  the  follow- 
ing form :  "  That  no  peer  of  this  realm,  except  such  peer  of  tiiat  part 
of  the  United  Kingdom  called  Ireland  as  shall  for  the  time  being  be 
actually  elected,  and  shall  not  have  declined  to  serve,  for  any  county, 
city,  or  borough  of  Qreat  Britam,  hath  any  right  to  give  his  vote  in 
the  election  of  any  member  to  serve  in  parliament."  The  vast  increase, 
since  the  commencement  of  the  last  century,  owing  to  the  establish- 
ment of  so  many  new  branches  of  revenue,  in  the  number  of  persons 
employed  immeoiately  by  the  crown  as  revenue-collectors,  occasioned 
the  enactment  of  several  statutes  of  exclusion  from  the  parliamentary 
franchise.  Thus  the  22nd  George  III.  c.  41,  exdudes  every  class  of 
officers  concerned  in  the  collection  or  management  of  the  excise,  cus- 
toms, stamp  duties,  salt  duties,  window  and  house  duties,  or  in  any 
department  of  the  business  of  the  post-office.  By  3  Qeorge  IV.  c.  66, 
8. 14,  it  was  first  enacted  that  no  justice,  receiver,  siureyor,  or  constable, 
appointed  by  that  Act  at  any  one  of  the  eight  police-offices  of  the 
English  metropolis,  shall  be  capable  of  voting  for  Middlesex,  Surrey, 


Westminster,  or  Southwark ;  and  by  10  Qeorge  lY.  c.  44,  which  esta- 
blished the  new  system  of  police  in  certain  dutriots  of  the  metropolis 
(the  operation  of  which  has  since  been  extended  to  meet  the  focal 
extension  of  the  police  system),  it  was  enacted  that  no  justice,  receiver, 
or  person  belonging  to  the  police  force  appointed  by  virtue  of  that 
Act,  shall  be  capable  of  voting  for  Middlesex,  Surrey,  Hertfordshire, 
Essex,  or  Kent,  or  for  any  city  or  borough  within  the  metropolitan 
district.  Persons  legally  convicted  of  perjury  or  subornation  of  perjury, 
or  of  taking  or  asking  any  bribe,  are  thereby  for  ever  incapacitated 
from  voting. 

As  regards  religious  grounds  of  disqualification  in  general,  it  should 
be  observed,  that  as  no  oaths  are  now  required  to  be  taken,  nor  declara- 
tions to  be  made,  as  a  preliminary  either  to  registration  or  to  voting, 
all  such  disabilities  as  might  have  arisen  from  refusal  to  take  or  make 
them  are  of  course  removed. 

QuaUfieations  of  Candidates  and  Members. 

Of  the  close  relation  so  long  subsisting  between  the  grounds  of  the 
elective  franchise  and  of  eligibUity  to  be  elected,  and  which  had  pprung 
from  their  original  identity,  we  find  distinct  traces  in  the  similarity 
between  the  heads  of  disqualification  in  either  case.  Women,  minors, 
aliens,  and  lunatics  are,  of  course,  excluded  in  the  latter  case  as  well  as  the 
former.  It  would  be  needless  to  remark,  that  peers  of  parliament — ^tliat  is, 
actual  members  of  the  House  of  Lords—are  ineligible  to  the  House  of 
Commons,  except  in  order  to  point  out  this  distinction :  that  any  Irish 
peer,  not  being  among  the  twenty -eight  sitting  in  the  House  of  Lords 
for  the  time  being  as  representatives  of  the  Irish  peerage,  and  being, 
therefore,  though  a  peer  of  the  realm,  not  a  peer  of  parliament,  is 
eligible  to  represent  any  constituency  in  the  United  Kingdom,  although 
such  is  not  the  case  with  Scotch  peers  who  are  not  representative  peers. 
No  person  concerned  in  the  management  of  any  duties  or  taxes  created 
since  1692  (except  commissioners  of  the  Treasury),  nor  any  officer  of 
the  excise,  customs,  stamps,  &c.,  nor  any  person  holding  any  office 
under  the  crown  created  since  1705,  is  eligible.  In  like  manner,  pen- 
sioners under  the  crown  during  pleasure,  or  for  a  term  of  years,  are 
wholly  excluded.  Any  member,  however,  who  accepts  an  office  of 
profit  under  the  orown  existing  prior  to  1705,  though  he  thereby 
vacates  his  seat,  is  capable  of  being  re-elected.  Contractors  with 
government  are  ineligible  ;  and  it  is  enacted,  that  if  any  person  so  dis- 
qualified shall  sit  in  the  House,  he  shall  forfeit  500L  per  day  for  so 
doing ;  and  that  if  any  person  having  a  contract  of  this  nature  admits 
a  member  of  the  House  to  share  in  it,  he  shall  forfeit  500Z.  to  the 
prosecutor.  Again,  by  8  Geo.  IV.  c.  55,  no  police  justice  of  the 
metropolis  can  sit  in  parliament. 

The  twelve  judges  for  the  time  being  are  disqualified,  though,  as 
judges,  they  are  occasionally  sununoned  to,  and  sit  in  the  House  of 
Loi^s,  but  have  merely  a  consultative  voice  there.  The  vice-chancellor, 
and  the  master  of  the  rolls,  the  judges  of  the  Admiralty,  Probate, 
and  Matrimonial  Causes  courts,  and  ^ose  of  the  County  ooiuls,  are 
also  excluded.  The  exclusion  of  ecclesiastics  from  seats  in  the  Com- 
mons' house,  seems  not  only  to  have  been  a  natural  result  of  the 
presumed  urgency  of  their  pastoral  duties,  but  to  have  reference  to  the 
period  when  their  share  of  those  general  contributions  to  the  extra- 
ordinary exigencies  of  the  state,  the  business  of  settling  which,  as  we 
have  already  seen,  first  gave  form  and  consistency  to  the  parliamentary 
representation  in  general,  was  yielded  by  them  as  a  distinct  body. 
SheriiiB  of  counties,  and  mayors  and  bailifis  of  boroughs,  as  being 
themselves  retuming-officers  in  parliamentary  elections,  are  ineligible 
for  the  several  districts  respectively  for  which  it  is  their  duty  to  make 
returns. 

The  repeal  of  the  Corporation  and  Test  Acts  in  1828,  and  the  passing 
of  the  Catholic  Emancipation  Act  in  1829,  have  worked  one  very  im- 
portant alteration  in  the  constitution  of  the  Commons'  House,  by 
removing  nearly  altogether  the  widely-operating  religious  disqualifi- 
cations which  previously  existed.  The  engagement,  "on  the  true 
faith  of  a  Christian,"  which  the  latter  act  substituted  for  the  oath  and 
declaration  formerly  required,  had  no  effective  operation,  except 
against  individuals  of  the  Jewish  race  and  creed.  This  may  now  be 
dispensed  with  in  consequence  of  the  passing  of  the  act,  21  &  22  Vict , 
0.  49,  by  a  resolution  of  the  house  of  commons,  and  Jews  now  sit  in 
the  house. 

The  property  qualification  for  an  English,  Welsh,  or  Irish  member 
was  continued  by  the  Reform  Acts,  namely,  for  a  county  member  an 
estate  of  6002.  a  year,  and  for  a  city  or  borough  member,  of  3002.  The 
only  personal  exceptions  from  this  condition  were  in  favour  of  the 
eldest  sons  of  peers  or  of  bishops  having  seats  in  the  House  of  Lords, 
and  the  eldest  sons  of  persons  legally  qualified  to  be  county  members. 
As  regards  the  Scottish  part  of  the  representation,  it  is  worthy  of 
especial  remark,  that  the  property  qualifications  enacted  for  England 
within  a  very  few  years  after  the  union  with  Scotland,  had  never  been 
extended  to  the  latter  portion  of  the  kingdom ;  and  that  consequently 
the  conditions  of  suffiialge  and  of  eligibility  have  remained  there  accord- 
ing to  the  original  constitution  of  the  representative  system  in  both 
countries,  one  and  the  same,  excepting  only  the  anciently  essential 
condition  of  residence,  which  has  long  been  done  away  with  throughout 
the  United  Kingdom  without  any  reservation  or  limitation  whatever ; 
and  excepting  also  that  the  Scottish  reform  act  of  1832  rendered 
imnecessary  for  coimty  members   the   qualification    of   lys    §lQPts>r 
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formerly  required.  By  the  act  21  Vict.,  c.  26,  passed  on  the  28th  of 
June,  1858,  all  the  acts  requiring  any  property  qualification  in 
members  of  parliament  were  altogether  repealed. 

liming  of  Writs  for  a  Oeneral  Rectum;  Election  Proceedings 
and  RetvoTM, 

An  essential  and  very  important  part  of  the  representative  machinery 
is  that  which  regards  the  due  transmission  from  the  central  to  the 
local  authority  of  the  summons  to  elect,  the  superintendence  of  the 
election  proceedings,  and  the  due  return  from  the  local  to  the  central 
authority  of  the  names  of  the  individuals  chosen.  When  the  Lord 
Chancellor,  the  highest  officer  of  state,  has  received  the  written  com- 
mand of  the  sovereign  in  council  for  the  summoning  of  a  new  par- 
liament, he  thereupon  sends  his  warrant  or  order  to  the  highest 
ministerial  officer  acting  under  him,  the  clerk  of  the  crown  in  chan- 
cery, to  prepare  and  issue  the  writSf  or  written  authorities  for  that 
purpose,  to  the  several  sheriff,  whether  of  counties  at  large  or  of 
counties  corporate. 

In  the  early  periods  of  our  history,  when  the  shire-motes,  or  county 
courts,  were  held  regularly  once  a  month,  and  the  borough  courts 
once  a  week  or  once  a  fortnight,  there  was  no  need  to  incur  the  trouble 
and  inconvenience  of  a  special  meeting  of  the  members  of  those  courts, 
that  is,  of  the  freeholders  in  the  former  case  and  the  burgesses  in  the 
latter  to  elect  the  parliamentary  representatives ;  and  accordingly  the 
sheriff  was  simply  required  to  cause  the  election  of  the  county  members 
at  the  next  county  court,  held  in  the  regular  course,  or  at  an  adjourned 
meeting  of  that  court,  in  case  such  adjournment  were  necessary  in 
order  to  allow  time  for  giving  due  notice  of  the  election.  It  w,as  not 
until  the  importance  of  the  county  courts  declined,  that  a  different 
arrangement  became  necessary ;  nor  was  it  until  the  25th  of  George 
III.,  that  it  was  enacted  that  the  sheriff,  on  receipt  of  the  writ,  should 
call  a  special  county  court  for  the  purpose  of  the  election. 

The  writ,  thus  addressed  under  the  great  seal  to  the  sheriff  of  a 
county  at  large,  requires  him  not  only  to  cause  the  election  of  the 
county  representatives,  but  also  of  those  of  each  city  and  borough 
within  his  jurisdiction.  And  accordingly,  on  receiving  this  command, 
he  issues  a  precept  under  his  own  seal  to  the  head  of  each  municipality 
enjoying  the  elective  franchise,  which  precept  is  to  be  returned  to  him 
within  a  limited  time,  together  with  the  name  of  the  person  or  persons 
chosen;*  in  like  manner  as  he  himself  is  bound  to  return,  before  a 
certain  day  previous  to  that  on  which  the  parliament  is  summoned  to 
assemble,  to  the  clerk  of  the  crown,  from  whom  he  received  it,  the 
writ,  with  the  names  of  the  persons  chosen,  whether  as  county  or  as 
Dorough  members.  Such,  in  brief,  as  regards  the  returning- officers 
and  responsible  conductors  of  elections,  has  been  the  system  from  the 
commencement  of  the  general  representation. 

In  the  parliamentary  boroughs  which  had  already  a  municipal  or 
other  chief  civil  officer  or  officers  in  whom  this  function  could  be  appro- 
priately vested,  it  is  so  entrusted  by  the  Reform  Act.  As  regards  the 
others,  it  is  provided,  that  the  sheriff  of  the  respective  counties  shall, 
in  the  month  of  March  in  each  year,  by  ^vriting  under  his  hand,  to  be 
delivered  to  the  clerk  of  the  peace  for  that  county,  within  a  week  from 
its  date,  and  be  by  him  filed  with  the  records  of  his  office,  appoint  for 
each  of  such  boroughs  a  fit  person  resident  therein  to  be  the  retuming- 
officer  until  the  nomination  to  be  made  in  the  March  following.  In 
case  of  such  person's  death  or  incapacity  from  sickness  or  any  other 
sufficient  impediment,  the  sheriff,  on  notice  thereof,  is  forthwith  to 
appoint  in  Ms  stead  a  fit  person,  resident  as  aforesaid,  to  be  the 
retuming-office  for  the  remainder  of  the  year.  No  person  so  nominated 
as  retimiing-officer  shall,  after  the  expiration  of  his  office,  be  com- 
pellable thereafter  to  serve  again  in  the  same  office.  Neither  shall  any 
person  in  holy  orders,  nor  any  churchwarden  or  overseer  of  the  poor, 
be  so  appointed ;  nor  shall  any  person  so  nominated  be  appointed  a 
churchwarden  or  overseer  during  the  time  he  shall  be  such  retuming- 
officer.  Any  person  qualified  to  serve  in  parliament  is  exempted  from 
such  nomination  as  a  retuming-officer,  if  within  one  week  after  his 
receiving  notice  of  such  appointment  he  make  oath  of  his  qualification 
before  any  justice,  and  forthwith  notify  the  same  to  the  sheriff.  In 
accordance,  however,  with  all  previous  usage,  it  is  provided  that  "  in 
case  his  majesty  shall  be  pleased  to  grant  his  royal  charter  of  incorpo- 
ration to  any  of  the  said  boroughs  named  in  the  schedules  of  the  Reform 
Act,  which  are  not  incorporated,  and  shall  by  such  charter  give  power 
to  elect  a  mayor  or  other  chief  municipal  officer  for  any  such  borough, 
then  and  in  every  such  case  such  mayor  or  other  chief  municipal 
officer  for  the  time  being  shall  be  the  only  retuming-officer  for  such 
borough  ;  and  the  provisions  hereinbefore  contained  with  regard  to  the 
nomination  and  appointment  of  a  retuming-officer  for  such  borough 
shall  thenceforth  cease  and  determine." 

The  division  of  both  counties  and  boroughs  into  convenient  polling- 
districts, — the  shortening  of  the  time  of  polling  in  contested  elections, 
from  the  old  period  of  fifteen  days  to  one  day  in  England,  Wales,  and 
Scotland,  and  to  five  in  Ireland, — the  restriction  of  inquiry  at  the  poll 
into  the  elector's  right  to  the  ascertaining  the  identity  of  name  and 
qualification  with  those  contained  in  the  register  of  voters  (thus 
abolishing  the  old  tediou&ly  litigious  practice  of  election  scrutinies), — 

*  In  the  unireraitics,  the  vice-chancellor,  as  returning  officer,  receives  and 
returns  the  sheriff's  precept  of  election. 


and  the  limitation  of  the  necessary  expense  of  election  proceedingi*, 
borne  by  the  candidates  or  their  proposers, — are  among  the  more  im- 
portant of  the  recent  improvements. 

Having  thus  given,  we  believe,  a  tolerably  just  though  succinct 
view  of  the  history  and  present  state  of  the  representative  system  of 
the  British  empire,  so  far  asut  can  be  distinctly  shown  without  con- 
tinual reference  to  the  other  branches  of  the  legislature,  we  refer  for 
an  accoimt  of  the  organisation  and  oper9.tion  of  the  Commons,  "  in  par- 
liament assembled,"  to  a  subsequent  volume  of  this  work.  [Parlia- 
ment, Imperial.]  There  too  may  bo  the  fit  occasion  for  offering  some 
indications  of  the  future  changes  in  the  relative  position  of  the  House 
of  Commons  as  a  branch  of  the  legislature,  to  which  the  alterations  in 
its  internal  oonstitution  commenced  in  1832  must  eventually  lead.  A 
word  as  to  the  progress  of  this  internal  revolution  itself  must  conclude 
the  present  notice. 

We  have  seen  how  the  popular  representation  arose,  first  as  a  con- 
venient, then  as  a  necessary  appendage  to  tjie  feudal  parliament  of  the 
Anglo-Normans.  We  have  seen  how,  as  early  at  least  as  the  parlia- 
mentary settlement  of  the  crown  upon  the  house  of  Lancaster,  that 
popular  representation,  under  the  title  of  the  House  of  Commons,  had 
become  an  effective,  integral,  independent,  and  solemnly  recognised 
branch  of  the  legislature.  We  have  traced,  from  that  period  down- 
wards, the  twofold  operation,  of  the  crown  in  undermining  this  equal 
and  sometimes  preponderating  independence  of  the  Commons*  House, 
and  of  that  House  itself  in  contracting  the  limits  and  abridging  the 
rights  of  the  constituent  bodies,  imtil  the  original  constitution  of  the 
representative  body  itself  was  absolutely  subverted.  And  last  of  all 
we  have  seen  that  which,  in  the  present  day,  it  is  most  interesting  to 
consider, — the  re-action  of  an  enlarged  and  enlightened  public  opinion 
on  the  legal  constitution  of  the  house.  In  an  historical  view  it  is 
far  less  important  to  examine  the  merits  of  the  measures  of  repre- 
sentative ameUoration  in  detail,  than  to  mark  the  maturity  of  a  new 
political  element  which  they  indicate,  and  the  new  line  of  constitutional 
progi'ession  which  they  commenced.  No  matter  that  the  Reform 
Acts,  as  they  are  called,  made  but  a  compromise  with  the  exceed- 
ing corruptions  and  anomalies  of  the  old  system,  and  left  some  of 
them  untouched ;  no  matter  that  the  Co^  iraons'  House,  which  in  the 
days  of  its  pristine  vigour  was  democi*atic  in  the  fullest  sense  of  the 
term,  is  still,  though  somewhat  popularised  by  the  recent  changes,  a 
highly  aristocratic  body :  we  do  not  the  less  find  in  these  changes  a 
successful  effort  of  the  national  intelligence  and  will,  not  so  much  to 
replace  the  legislative  representation  on  the  basis  on  which  it  stood  at 
the  close  of  the  14th  century,  and  which,  from  the  causes  we  have 
previously  stated,  was  fixed  without  any  scientific  or  symmetrical 
proportioning  even  of  the  number  of  representatives  to  that  of  consti- 
tuents, but  to  mould  it  into  some  shape  more  accordant  with  the 
present  advanced  state  of  general  information  in  the  great  body  of  the 
people ;  to  render  it^  in  short,  a'  popular  representation  in  fact  as  well 
as  in  name. 

COMMONS,  IRISH  HOUSE  OP.    [Parliament  op  Ibelaitd.] 

COMMONS,  DOCTORS'.    [Doctors'  Commons.] 

COMMUNION  (the  Latin  communion  the  Greek  Koivwla,  hotn67iia) 
is  used  to  designate  the  uniformity  of  belief  by  which  a  number  of 
persons  are  united  in  one  denomination  or  church,  as  the  Roman 
Catholic,  Anglican,  or  Lutheran  communion.  Communio  is  employed 
repeatedly  in  this  sense  in  the  canons  of  the  Council  of  Elvira  (lUiberi- 
tanum)  a.d.  813.  For  l^e  examination  and  comparison  of  scriptural 
passages,  containing  the  words  Kowuyia  and  Koivwyuy,  the  Greek  Con- 
cordjUQces  of  the  New  Testament  may  be  ctmsulted. 

Communion  is  used  more  especially  for  the  common  or  public  act  of 
sharing  or  participating  in  the  sacrament,  euchari.'st,  or  Lord's  Supper. 
Of  the  origin  and  use  of  the  word  communion  in  this  sense  an  account 
is  given  by  Casaubon,  *  Exercitat.'  16,  §  30.  During  the  first  three 
centuries  the  communion  was  celebrated  every  Sunday.  (Bingham*a 
'  Origines  Ecclesiastica),'  vol.  v.  c.  9.)  It  was  subsetiuently  administered 
only  three  times  in  the  year,  namely,  at  Easter,  Whitsuntide,  and 
Christmas.  By  the  general  council  of  Lateran,  in  1215,  it  was  decreed, 
in  order  to  check  the  apparent  inclination  in  many  to  neglect  it  entirely, 
that  every  one  should  at  least  communicate  at  Easter,  that  is,  once  a 
year.  This  injunction  was  afterwards  renewed  by  the  council  of  Trent. 
For  an  ample  account  of  the  ancient  communion  service,  *  Missa  Fide- 
Hum,'  as  well  as  of  the  ante-communion  service  '  Missa  Catechume- 
norum/  we  refer  to  Bingham,  vol,  v.  cc.  1  to  9.  There  was  one  form 
for  the  clergy,  a  second  for  the  laity  (vol.  vi.  cc.  2  and  3),  and  a  third 
and  lowest  form  for  strangers  or  foreigners.  Degradation  of  the  clergy 
to  the  lay  form  of  communicating  in  one  kind,  that  is,  with  bread  and 
no  wine,  appears  to  have  been  an  ancient  mode  of  canonical  pimish- 
ment.  ('  Apost.  Can.'  c.  14.)  The  bread  appears  never  to  have  been 
omitted :  the  difference  between  commimicating  under  one  or  two 
species  or  kinds,  as  it  is  termed,  being  solely  in  the  omission  or  inclu- 
sion of  the  wine.  The  communion  in  two  kinds  seems  to  have  con- 
tinued in  the  Latin  church  until  the  end  of  the  11th  century ;  for  in 
1099  Pope  Paschal  II.  decreed  that  little  children  only  should  omit 
the  wine,  and  that  the  wine  alone  should  be  given  to  those  who,  from 
extreme  illness,  could  not  swallow  the  bread  After  this  period  the 
custom  began  to  prevail  of  taking  the  wine  by  sopping  it  into  the  bread 
instead  of  drinking  it  out  of  the  chaUce.  A  letter  by  Emulphus, 
bishop  of  Rochester,  who  died  in  1124,  commends  this  expedient  for 
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Bevemf  reasons,  one  of  the  quaintest  of  which  is,  to  avoid  the  profana- 
tion of  wasting  the  consecrated  wine  hj  the  dipping  of  bushy  beards 
into  the  chalice.    The  communion  under  one  species,  that  is,  with 
bread  alone,  was  authorised  in  1415  by  a  decree  of  the  council  of  Con- 
stance, and  was  confirmed  by  the  council  of  Trent  in  1562 :  but,  with 
the  exception  of  the  Latin  church,  all  the  various  sects  of  Christians 
have  retained  the  communion  under  two  species.    During  the  first 
seven  centuries  the  mixing  of  water  with  the  wine  was  very  generally 
considered  as  indispensable  to  the  proper  and  efficient  performance  of 
the  eucharistic  rite.    Justin  Martyr,  in  his  '  Apology,'  written  probably 
about  the  end  of  the  1st  or  beginning  of  the  &id  century,  observes 
that  the  mode  of  communicating  was  with  a  chalice  of  wine  and  water. 
It   is  unnecessaiy  to  quote  passages  from  the  subsequent  fathers 
in  confirmation  of  this  fact    They  all  appear  to  have  believed  the 
water  to  be  an  essential  ingredient;  and  several  (Cyprian, '  Epist.'  68, 
and  Athanaa  '  in  PsaL'  7i)  assign  as  the  reason  of  it,  that  the  pure 
wine  of  the  mystic  chalice  represents  the  unmixed  nature  of  God ;  the 
pure  water  represents  the  nature  of  faithful  Christians ;  and  the  coln- 
mixture  of  the  wine  and  water  represents  the  imion  of  God  and  the 
faithful.    A  decree  of  the  (Ecumenic  council,  A.I).  691,  denounces  the 
Armenians  as  heretics  for  celebrating  ihe  communion  with  wine 
unmixed  with  water ;  and  the  S2nd  canon  of  the  council  of  Trullo 
decrees  the  deposition  of  every  bishop  or  priest  who  shall  omit  the 
water.    Prom  the  writings  of  Germain,  patriarch  of  Constantinople ; 
of  Cabasilas;  of  Simeon  of  Thessalonica ;  of  Balsamon,  patriarch  of 
Antioch ;  of  Goar,  in  his  Euchologia ;  and  from  the  Greek  Ritual,  it 
appears  to  have  been  a  long-established  custom  in  the  Greek  church  to 
dilute  the  eucharistic  wine  with  hot  water,  and  to  administer  the  mix- 
ture hot.    To  these  remarks  on  the  matter  of  the  eucharist,  we  may 
add  that  Epiphanius  ('  Hseres.'  c.  49)  and  Augustin  {'  Hssres.'  c.  28) 
speak  of  an  ancient  sect  of  Christians  in  Phrygia,  followers  of  Mon- 
tanus,  who  were  called  Artotyrites  (Apros,  rvphs),  because  in  the  com- 
munion, they  used  not  bread  and  wine,  but  bread  and  cheese.  (Pluquet 
'  Diet,  des  H^r^es.')    Others,  the  followers  of  Tatian,  in  the  second 
century,  made  use  of  bread  and  water  without  wine,  and  hence  were 
called  Aquarians,  and  HydroparastaL    (Epiphan. '  de  Hseres.'  47 ;  Au- 
gustin 'de  Heeres.'  c.  26;   Cyprian,  'Epist.'  68.)     This  seet  is  also 
spoken  of  by  Clemens  Alexandrinus,  and  Chrysostom,  and  in  the  5th 
century  it  was  revived,  with  a  declaration  of  motives  of  sobriety. 
There  appears  to  have  been  a  custom  of  communicating  with  conse- 
crated bread  and  milk,  for  it  is  condemned  by  the  council  of  Braga,  in 
Spain,  A.D.  675.    The  prevalent  report  in  the  first  oentiuies,  that  the 
Christians  celebrated  tne  communion  with  flour  which  was  kneaded 
in  or  with  bread  which  was  dipped  in  the  blood  of  infants,  slain  or 
punctured  for  this  purpose,  appears  to  be  applicable  only  to  the 
Christian  sects  included  under  the  denomination  of  Gnostics  and 
Montanists ;  at  least  several  of  the  Catholic  fathers,  in  repelling  the 
accusation  from  the  orthodox,  distinctly  fix  it  upon  these  heretical 
sects.    (Epiphan. '  Hseres.'  26  and  48 ;  Philastrius,  '  Hseres.  Bib.  Patr.' 
torn.  4,  p.  18 ;  Cyril,  '  Catech.'  16,  p.  178 ;  Augustin,  *  Hseres.'  c.  26 ; 
Tertull.  L  2,  'ad  Uxor.'  c  6;  Baronius,  'Annales,'  120-129.)     Until 
the  7th  century  the  communion  bread  was  that  commonly  used  for 
food ;  a  particular  kind  began  then  to  be  prepared  exclusively  for  the 
puipose,  of  a  circular  form,  and  impressed  with  the  sign  of  the  cross. 
The  Greek  church  adopts  a  leavened  bread,  but  the  Roman  church  has 
it  unleavened ;  and  this  difierence  has  been  the  cause  of  much  con- 
troversy, though  it  seems  easy  to  decide  which  kind  was  used  by  Jesus, 
the  last  supper  having  been  on  one  of  the  "  days  of  unleavened  bread,'' 
when  no  other  kind  could  be  eaten  in  the  land  of  Judsa.    It  has  been 
a  subject  of  still  greater  contention  whether  the  proper  posture  of 
communicants  is  that  of  sitting,  reclining,  kneeling,  or  standing.    In 
the  8rd  century  standing  appears  to  have  been  the  usual  posture.    See 
Euseb. '  Hist.'  1.  viL  c.  9 ;  TertulL  '  De  Orat.'  a  ult. ;  Chrysost.  tom.  i. 
'  Hom.'  22,  p.  260,  wapuorriycu  rp  Up^  rpawify.    It  is  also  a  subject  of 
dispute  whether  the  ancient  Agapes  (al  iyairal),  which  some  modem 
sects  continue  under  the  name  of  love-feasts,  were  identical  with  the 
celebration  of  the  eucharist.     Probably  these  friendly  repasts,  so 
zealously  continued  throughout  the  four  first  centuries,  were  com- 
menced or  tenmnated  by  the  act  of  communion;  for  they  often  took 
place  in  the  churches  until  a.d.  860,  when  they  were  excluded  from 
the  churches  by  the  council  of  Laodicea,  on  account  of  their  having 
become  scenes  of  indecorous  conviviality.    TertuUian,  in  his  '  Apol.' 
c.  39,  minutely  describes  the  proceedings  of  one  which  was  conducted 
with  propriety.    The  fathers  frequently  speak  of  the  consecrated  ele- 
ments being  carried  home  by  the  communicants,  who  gave  them  to  the 
sick,  or  kept  them  deposited  in  their  cofiers  as  a  charm  against  evil 
spirits,  or  bore  them  as  a  viaticum  about  their  persons  in  travelling, 
and  in  voyages  by  sea.  (Cyprian, '  de  Caps.'  p.  176 ;  Basil '  Epis.'  289 ; 
Ambrose, '  de  Obit  Satyri,'  t.  iv.  p.  815 ;  Cyprian, '  de  Spectac.'  p.  292 ; 
Justin.  Mart. '  ApoL  1 ;  Baronius, '  Annales,'  57,  n.  151.)    Among  the 
many  purposes  to  which  the  sacramental  symbols  have  been  applied, 
we  may  notice  an  instance  related  by  St.  Augustin  ('  Contr.  Julian.' 
L  iii.  c.  164)  of  a  child  bom  blind  who  was  perfectly  enabled  to  see, 
after  his^  mother  had  put  upon  his  eyes  a  poultice  made  of  the 
eucharistic  bread  and  wine.     In  the  first  centuries  it  was  customary  to 
biuy  the  eucharist  with  the  dead;   and  though,  by  the  council  of 
Carthage,  A.D.  419,  and  the  (Ecumenic  council  in  691,  the  custom  was 
oondemned,  it  still  continued  to  prevail ;  and  St.  Cuthbert  and  many 
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others  were  entombed  with  the  consecrated  bread  on  their  breasts,  as  a 
safeguard  against  the  molestation  of  demons.    To  heighten  the  in- 
tensity of  a  solenm  asseveration,  a  few  drops  of  "  the  vivifying  blood" 
were  sometimes  put  into  the  ink  with  which  the  sig^ture  was  written. 
Thus,  in  the  eighth  council  of  Constantinople,  all  the  bishops  signed 
the  deposition  of  Photius  with  a  pen  "dipped  in  the  blood  of  the 
Saviour."    Thus  Pope  Theodore  signed  depositions ;  and  thus  Charles 
the  Bold  signed  treaties  of  peace.     (Baronius,  'Annales,'  648.)     It 
appears  to  have  been  always  required  that,  after  the  serving  of  sJl  the 
communicants,  any  portion  of  the  consecrated  elements  which  might 
be  left  should  be  inmiediately  eaten  by  the  officiating  priests ;  and  by 
the  council  of  Toledo,  in  693,  the  consecration  of  a  prudent  and  mode- 
rate quantity  is  enjoined,  in  order  to  prevent  repletion  from  eating  all 
that  remained.    Hesychius  (in  '  Levitic'  1.  2,  c  8)  says,  that,  in  the 
church  of  Jerusalem  these  remnants  were  burned;   and  Evagrius 
('  Hist.'  1.  iv.  c.  35)  informs  us  that,  in  the  churches  of  Constantinople, 
the  priests  sent  for  a  school  of  children  to  eat  up  any  lai^  quantity  of 
fragments.     To  the  work  entitled  'An  Inquiry  concerning  Infant 
Communion  in  the  first  Ages  of  Christianity,'  we  must  refer  for  in- 
formation on  that  point  of  the  subject  (vol  iL  p.  75) ;  and  also  to  the  < 
'  Essays  on  the  Eucharist,'  by  Pierce  and  Waterland.    In  the  5th  cen- 
tury the  communion  was  sometimes  administered  by  women,  and  they 
continued  to  officiate  at  the  altar  in  Italy  and  France  until  after  the 
10th  centuiy.    (Pope  Gelasius, '  Epis.  9  to  Bishops  of  Lucania ; '  '  Epis. 
Ratherius,  Bishop  of  Verona.')    In  the  2nd  century  the  eucharist  began 
to  be  celebrated  in  the  churches  with  closed  doors,  with  the  exclusion 
of  all  but  the  initiated,  on  which  the  Pagan  philosophers  accused  the 
Christians  of  having  adopted  the  Eleusinian  mysteries  of  Ceres  and 
Bacthus,  bread  and  wine.    (Augustin.  '  Contr.  Faustum/  1.  xx.  c.  18.) 
"  The  fathers,"  says  the  Rev.  Mr.  Abthorp  ('  Letters  on  Christianity,' 
p.  865),  "  adopted  the  language  of  the  Eleusinian  mysteries,  and  most 
incautiously  applied  it  to  the  Christian  worship ;  especially  to  baptism 
and  the  eucharist^"    Many  learned  writers  have  noticed  some  remark- 
able points  of  resemblance  in  the  Eleusinian  mysteries  and  the  Eucha- 
ristic rites,  such  as  their  being  commemorative,  and  designed  to  effect 
a  moral  regeneration  (ira\i77€i'€<rfo^,  or  new  birth.     See  Abthorp  vbi 
twpra;  and  Casaubon  'in  Baronii  Ann.  exercit.'  xvi.  p.  478.     On  the 
different  sorts  of  communion,  see  Albaspina^us ;   Du  Pin;   Anton. 
Dominicus ;  and  the  very  elaborate  '  Histoire  de  I'Eudiaristie,'  by 
Arroque. 
COMPANIES,  JOINT-STOCK    [Joikt-Stock  Companibs.] 
COMPANIES,  or  GUILDS.    It  is  necessary  to  recollect  the  nature 
of  the  relation  subsisting  between  the  English  boroughs  and  the 
Norman  kings  in  the  period  during  which  they  successively  purchased 
their  civil  redemption,  in  order  to  be  convinced  that  the  local  comfort 
and  welfare  of  the  burgesses  were  objects  of  little  solicitude  to  those 
monarchs — that  their  primary  aim  was  the  securing  of  the  regular, 
pimctual,  and  willing  payment  of  the  stipulated  rent,  and  the  ensuring 
in  each  locality  of  so  much  internal  peace  and  order,  at  least  as  to 
them  might  seem  requisite  for  enabling  the  community  to  perform 
this  stipidation  with  exactness.     Further  than  this  they  concerned 
themselves  not  at  all  about  the  internal  regulations  of  the  municipality. 
Its  whole  community,  now  rising  again  from  one  and  the  same  level  of 
civil  nullity,  were  at  liberty  to  adopt  either  the  ancient  customs  and 
usages  of  the  place  as  existing  before  the  Conquest,  or  such  others  as 
they  might  thmk  proper  to  establish  in  accordance  with  the  common 
law  of  the  land.     The  charters  were  constantly  addressed  to  "the 
citizens,"  "  the  burgesses,"  or  "  the  men  "  of  such  a  city  or  borough ; 
and  the  sum  of  the  description  of  a  burgess,  townsman,  or  member  of 
the  community  of  the  borough,  as  Madox,  in  his  '  Firma  Burgi,'  ob- 
serves, was  this :  "  They  were  deemed  townsmen  who  had  a  settled 
dwelling  in  the  town,  who  merchandised  there,  who  were  of  the  hans  or 
guild,  who  were  in  lot  and  scot  with  the  townsmen,  and  who  used  and 
enjoyed  the  liberties  and  free  customs  of  the  town."    The  municipal 
body,  in  short,  consisted  of  the  resident  and  traduig  inhabitants, 
sharing  in  the  payment  of  the  local  taxes  and  the  performance  of 
the  lo^  duties.     This  formed  substantially  a  hous^old  franchise. 
Strangers  residing  temporarily  in  the  town  for  purposes  of  trade  had 
no  voice  in  the  afidrs  of  the  borough  nor  any  liabili^  to  its  burdens, 
which,  at  common  law,  could  not  be  imposed  upon  them  without 
admission  to  the  local  franchise.    The  titles  to  borough  freedom  by 
birth,  apprenticeship,  and  marriage,  all  known  to  be  of  very  remote 
antiquity,  seem  to  have  been  only  so  many  modes  of  ascertaining  the 
general  condition  of  established  residence.    The  title  by  purchase  was 
a  necessary  condition  for  the  admission  of  an  individual  previouslv 
unconnected  with  that  particular  community,  in  those  days  when  such 
admission  conferred  peculiar  advantages  of  trading ;  and  the  right  of 
bestowing  the  freedom  on  any  individual  by  free  gift,  for  any  reason 
to  them  sufficient,  was  one  necessarily  inherent  in  the  conununity,  for 
the  exercise  of  which  they  were  not  responsible  to  any  authority  what- 
ever.   The  freemen's  right  of  exclusive  trading  too  had  some  ground  of 
justice  when  they  who  enjoyed  it  exclusively  supported  the  local 
burdens.    Edward  III.'s  laws  of  the  staple  authorised  the  residence  of 
non-freemen  in  the  staple  towns,  but  at  the  same  time  empowered  the 
commimity  of  the  borough  to  compel  them  to  contribute  to  the  pubUo 
burdens ;  and  under  these  regulations  it  is  that  the  residence  of  non- 
freemen  appears  first  to  have  become  frequent. 
The  progress  of  wealth,  population,  and  the  useful  arts,  produced^ 
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in  many  of  the  greater  towns,  tlie  tubdividion  of  tbe  general  oommunity 
into  guilds  of  particular  trades,  called,  in  many  instonoee  since  the 
Norman  era,  eompanie$,  which  thus  became  avenues  for  admission  to 
the  general  franchise  of  the  municii>Blity.  In  their  greatest  prosperity 
these  fraternities,  more  especially  in  the  metropolis,  became  important 
bodies,  in  which  the  whole  community  was  enrolled;  each  had  its 
distinct  common-hall,  made  bye-laws  for  the  regulation  of  its  particular 
trade,  and  had  its  oommon  property ;  while  the  rights  of  the  individuals 
composiDg  them,  as  members  of  the  great  general  oommunity,  re- 
mained the  same. 

Nearly  thirty  years  after  the  express  reoognition  by  charter,  of 
the  15  Edward  III.,  of  the  power  In  the  citieens  of  London  to 
make  bye-laws,  it  was,  by  consent  of  all  the  commons  of  the  city 
ordained  that  each  of  ike  mysteriea,  that  is,  each  of  the  trading  oompa- 
nies,  should  choose  certain  persons  to  assent  to  and  ordain,  with  the  lord 
mayor  and  aldermen,  whatever  they  should  deem  advisable;  to  elect 
the  mayor  and  sheriffs ;  and  to  give  counsel  in  all  cases  where  it  was 
formerly  sought  of  the  commons.  This  was  in  the  43  or  44  Edw.  III., 
and  was  confirmed  in  the  60th  of  the  same  reign  :  but  the  common- 
hall  or  court  of  hustings  of  the  whole  oommunity  still  retained  the 
right  of  re-modelling  the  municipal  legislature ;  and  in  the  7  Richard 
II.,  the  common-ootmcil  was  placed  on  its  present  footing  by  an  act  of 
common-hall,  passed  in  the  presence  of  the  "  immense  community,"  to 
the  efifect  that,  as  in  such  large  assemblies  things  had  been  done  more 
by  clamour  than  by  reason,  Uie  aldermen,  when,  on  St.  Gregory's  day 
in  each  year,  they  were  appointed  for  the  year  ensuing,  should  be 
firmly  charged,  fifteen  days  after  the  said  day,  to  assemble  their  respeo- 
tive  wards,  and,  by  good  deliberation,  charge  them  to  choose  four  of 
the  most  sufficient  persons  in  their  wutl,  to  be  of  tiie  oommon-council 
for  the  year  ensuing,  &o.,  provided  that  of  the  whole  number  no  more 
than  eight  should  be  of  one  myttery.  Except  as  to  the  prescribed 
numbers,  which  were  not  strictly  adhered  to,  this  act  of  oommou-hall 
took  full  effect ;  the  whole  administrative  powers  of  the  oommunity 
were  transferred  to  the  legislative  body,  composed  of  mayor,  aldermen, 
and  conmion-councilmen,  all  subject  to  annual  election ;  and  the  ancient 
hustingS'Court  fell  into  comparative  desuetude ;  although,  on  one  sub- 
sequent occasion,  in  the  23  Henry  VII.,  we  find  the  mayor,  aldermen, 
common-council,  and  commons,  acting  together  as  one  great  common- 
hall,  in  accordance  with  the  original  constitution. 

Such  was  the  natural  origin  of  the  courts  of  aldermen  and  common- 
council  in  the  city  of  London ;  and  how  closely  analogous  was  their 
rise  in  other  communities,  is  abundimtly  testified  by  existing  docu- 
ments. 

In  those  instances  where  the  whole  of  the  citisens  or  burgesses  were 
numbered  in  the  several  trading  companies,  these,  for  convenience' 
sake,  sometimes  formed  the  basiB  of  the  internal  polity  of  the  com- 
munity, and  the  election  of  borough  officers  and  members  of  the 
common  council  became  vested  in  them,  London  itself  presents  at 
tUs  day  a  remarkable  instance  of  incomplete  progression  from  the 
household  franchise  to  the  adoption  of  that  of  the  guilds ;  the  inha^ 
bitant  freemen  elect  the  aldermen  and  oommon-councilmen ;  while  the 
liveryinen,  or  members  of  the  several  companies  (so  denominated  from 
the  distinguishing  peculiarities  of  costume  adopted  by  each  fmtemity), 
resident  or  non-resident,  elect  the  mayor,  sherifis,  chamberlain,  and 
other  officers.  But,  in  many  boroughs,  this  basis  of  the  guilds  wholly 
superseded  the  original  scot-and-lot  franchise,  and  in  the  changes  of 
society  which  have  gradually  reduced  the  g^ds  from  their  original 
position,  that  thorough  substitution  has  been  one  constantly  growing 
cause  of  unfair  exclusion.  The  richest  and  most  influential  persons,  too, 
being  generally  chosen  by  the  inhabitants  at  large  to  the  highest  places 
in  the  municipal  councils,  were  often  tempted  to  seek  the  perpetuation 
of  their  authority  without  the  necessity  of  &^uent  appeals  to  the 
popular  voice,  and  even  to  usurp  powers  which  it  had  not  delegated  at 
all.  Such  usurpations  however  were  often  vigorously  resisted  by  the 
community  at  large ;  and  the  contests  were  sometimes  so  violent  and 
obstinate  as  to  lead  to  bloodshed.  But  in  course  of  time,  the  Crown 
itself,  so  long  indifferent  to  the  details  of  municipal  arrangements, 
found  sufficient  motives  for  encouraging  these  endeavours  of  internal 
parties  to  form  dose  ruling  bodies,  irresponsible  to  the  general  com- 
munity. 

In  many  towns,  as  still  in  London,  it  was  necessary,  in  order  to 
complete  his  title,  that  the  party  should  be  first  admitted  a  member 
of  certain  guilds  or  trading  companies  of  ancient  institution  within  the 
borough,  and  still  preserving  various  degrees  of  connection  with,  and 
subordination  to  the  municipal  corporation ;  a  practice  which  seems  to 
have  been  formerly  still  more  prevalent.  The  derivative  title  con- 
ferring a  right  of  admission  to  Uiese  guilds  was  usually  of  the  same 
kind  as  that  by  which  the  municipal  corporation  itself  was  entered. 
These  guUds  were  also  accustomed  to  admit  by  purchase ;  but  such 
purchasers  neither  acquired  nor  could  convey  any  absolute  right  to 
admission  into  the  municipal  corporation.  Occasionally,  an  incorpo- 
rated guild  has  continued  to  exist  after  its  connection  with  the  muni- 
cipal corporation  has  been  almost  or  wholly  dissolved. 

The  titles  from  birth,  marriage,  and  apprenticeship,  were  very  various 
in  different  places.  In  some,  the  right  by  birth  was  enjoyed  only  by 
the  children  of  freemen  bom  within  the  borough ;  in  others,  by  child- 
ren of  freemen  wherever  bom ;  in  some,  the  father's  admksion  at  any 
time  conferred  the  inchoate  right  on  all  his  children  wherever  bom ; 


in  others,  only  on  those  bom  after,  and  in  many,  only  on  the  first  eon 
bom  after  his  admisaion.  Less  variety  is  found  in  the  nature  of  the 
title  which  a  freeman's  daughter  or  widow  must  possess,  to  enable  her 
to  convey  the  privilege.  The  right  by  apprenticeship  has  usually 
accrued  by  service  under  indentures  for  seven  years  to  a  freeman 
within  the  borough :  service  at  sea  has  generally  been  considered  in 
the  light  of  service  within  the  borough  where  the  vessel  belonged  to 
iti  port :  in  some  boroughs  having  trading  companies,  the  binding  and 
service  must  be  to  one  of  the  company  in  the  trade  peculiar  to  that 
company. 

COMPANY,  in  military  afiairs,  is  the  body  of  men  which  constitutes 
one  of  the  principal  divisions  of  a  battcUion  of  infantry,  and  which 
corresponds  to  the  troop  in  a  regiment  of  cavalry.  The  strength  of  a 
company  in  the  regiment  of  artUiery  is  120  men,  in  the  guards  and  line 
80  men.  In  each  battalion  there  is  one  which  is  called  the  grenadier 
company,  and  another  the  light  company ;  and  these  ore  called  flank 
companies  from  their  stations,  which,  when  the  battalion  lb  drawn  up 
in  line,  are  at  its  extremities.  The  grenadiers  acquired  that  denomi- 
nation from  the  grenades,  or  small  shells,  which  they  were  trained  to 
throw  by  hand  into  an  enemy's  works;  and  the  light  companies  were 
so  called  from  their  being  required  to  act  as  the  skimushers  of  the 
battalion.  Every  company  of  the  line  and  militia  is  commanded  by  a 
captain,  under  whom  are  a  lieutenant  and  an  ensign,  besides  the  non- 
commissioned officers ;  formerly  in  the  regiment  of  Artillery,  the  Rifle 
Brigade,  the  corps  of  Royal  Engineers  and  Marines,  and  the  Fusilier 
regiments,  each  company  had,  instead  of  an  ensign,  a  second  lieutenant. 
The  rank  of  second  lieutenant  has  now,  however,  been  done  away 
with,  being  changed  to  that  of  ensign  in  the  case  of  the  Rifle  Brigade 
and  Fusilier  Regiments ;  and  to  that  of  lieutenant  in  the  Royal  Artil- 
lery, Royal  Engineers,  and  Marines.  The  rank,  however,  does  not  carry 
the  pay  of  lieutenant  with  it  to  any  besides  the  established  number ; 
those  who  would  under  the  former  regulations  have  received  the  pay 
of  second  lieutenant,  still  only  receive  it. 

In  France,  the  first  formation  of  bodies  of  men  under  the  denomi- 
nation of  companies,  may  be  said  to  have  taken  place  in  1373. 
[Cavalrt.I  But  the  institution  in  that  country  of  what  approacheti 
nearer  to  the  present  signification  of  the  word,  occurred  in  1657,  when 
Henry  II.  divided  a  French  legion  into  fifteen  bodies  of  400  men; 
each  of  which,  except  the  two  first  divisions  or  companies,  was  com- 
manded by  a  captain,  a  lieutenant,  and  an  ensign,  besides  two  Serjeants 
and  eight  corporals.  Those  two  companies  were  considered  as  being 
immediately  under  the  command  of  the  colonel  himself,  and  therefore 
had  no  officer  of  higher  rank  than  Ueutenant^  This  regulation  seems 
to  have  been  followed  in  the  British  service,  since  formerly  in  each 
regiment  there  were  two,  called  the  ooloneVs  companies,  which  were 
commanded  by  lieutenants  only,  who,  however,  were  by  courtesy 
entitled  captains. 

It  is  observed  by  Grose,  that  probably  from  the  time  of  the  Conquest 
the  English  infantry  was  divided  into  corps,  consisting  of  lOOa  men, 
which  were  subdivided  into  hundreds  and  tens.  And  he  remarks  that 
in  the  list  of  the  army  engaged  at  the  si^ge  and  battle  of  St.  Quentin, 
in  1557,  each  company  is  stated  to  consist  of  100  men,  and  to  be  com- 
manded by  a  captain,  a  lieutenant,  and  an  ensign,  as  at  present,  besides 
a  Serjeant,  a  harbinger  or  quartermaster,  and  a  drummer. 

COMPASS,  HISTORY  OF  THE.  The  knowledge  of  the  directive 
power  of  the  magnet  was  unknown  to  the  Greeks,  the  Romans,  and  to 
European  nations  geneially  till  hite  in  the  12th  century;  and  does 
not  appear  even  then  to  have  been  brought  into  common  use  for 
nautical  purposes.  It  has  however  been  so  known  and  so  used  in  China, 
Japan,  India,  and  Arabia  from  periods  of  high  antiquity.  Doubts, 
indeed,  have  been  often  expressed  of  the  validity  of  the  claims  of  the 
Chinese,  and  of  the  authenticity  of  the  dates  attributed  to  the  notices 
of  it  in  the  grand  annals  of  their  empire ;  but  the  most  careful  exami- 
nation of  the  Chinese  claims  does  not  warrant  our  scepticism  on  one 
point  or  the  other.  The  Jesuit  miuionaries  who  went  to  China  in  the 
beginning  of  the  17th  century,  were  of  course  little  likely  to  admit  the 
high  antiquity  claimed  by  those  annals  without  rigorous  inquiry ;  nor, 
without  evidence  of  great  force,  to  give  up  iu  any  degree,  even 
implicitly,  the  chronological  authority  of  the  Vulgate  Scriptures :  yet 
this  was  not  only  the  case,  but  upon  their  return  they  unanimously 
agreed  in  the  conviction  that  those  records  were  authentic,  and  several 
of  them  published  that  conviction  to  the  world,  at  no  small  degree  of 
risk  to  their  reputation  for  orthodoxy.  No  exact  translation  into  any 
European  language  of  the  passages  from  which  thev  drew  theii* 
accoimtB  of  the  directive  properties  of  the  magnet,  had,  however,  been 
given  till  the  year  when  Klaproth  published  his  '  Lettre  k  M.  H.  Hum- 
boldt BUT  rinvention  de  la  Boussole,'  at  Paris ;  and  a  translation  of  the 
passage  in  question  has  been  again  g^ven  in  English  by  Mr.  Bavied 
in  his  'Early  History  of  the  Mariner's  Compass,'  published  in  the 
'Britidi  Annual  for  1837.'  The  circumstance,  from  its  incidental 
mention,  seems  to  give  greater  authority  to  the  passage.  It  relates  to 
the  date  2634  years  before  our  era. 

"  Houang-ti  punishes  Tchi-yeou  at  Tchou-lou. 

"  The  Wai-ki  said :  Tchi-yeou  bore  the  name  of  Khiang ;  he  was 
related  to  the  Emperor  Yan-ti.  He  delighted  in  war  and  turmoil  He 
made  swords,  lances,  and  large  cross-bows  to  oppress  and  devastate  the 
empire.  He  caUed  and  brought  together  the  chiefs  of  provinces :  his 
grasping  disposition  and  avarice  exceeded  aliHjeundB.      Yan-ti  yu- 
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wang,  unable  any  longer  to  keep  him  in  check,  ordered  him  to  with- 
draw himself  to  Ohao-hao,  in  order  that  he  might  thus  detain  him  in 
the  weet.  Tchi-yeou  neyerthelesa  perBisted  more  and  more  in  his 
perverse  conduct.  He  croeaed  the  river  Tang-choui,  ascended  the 
Kieou-nao,  and  gave  battle  to  the  Emperor  Yan-ti  at  Khoung-eang. 
Yan-ti  was  obliged  to  retire  and  seek  an  asylum  in  the  plain  of  Tchou- 
lou.  Hiuan-yuan  (the  proper  name  of  the  Emperor  Houang-ti)  then 
collected  the  forces  of  the  vassals  of  the  empire,  and  attacked  Tohi- 
yeou  in  the  plains  of  Tchou-lou.  The  latter  raised  a  thick  fog,  in 
order  that  by  means  of  the  darkness  he  might  spread  confusion  in  the 
enemy's  army.  But  Hiuan-yuan  constructed  a  chariot  for  indieoHng 
the  toruth,  in  ordtr  to  disHngvith  the  four  cardinal  foinU ;  by  means  of 
which  he  pursued  Tchi-yeou  and  took  him  prisoner.  He  caused  him 
to  be  ignominiously  put  to  death  at  Tchoung-ki.  The  spot  received, 
from  this  circumstance,  the  name  of  the  plain  of  the  broken  curb.'' 

Other  Chinese  accounts  vary  as  to  language  and  as  to  drcumstanees 
relating  to  the  personal  character  of  Tchi-yeou ;  but  they  all  agree  in 
the  statement  respecting  the  TeMrnan  (or  chariot  of  the  south)  being 
constructed  by  the  emperor  on  that  occasion ;  and  it  is  remarkable 
that  the  very  name  by  which  the  Instrument  is  denoted,  like  every 
thing  else  Chinese,  is  retained  almost  unvaried  from  the  earliest  period 
of  their  history  down  to  the  present  times.. 

Though  numerous  other  passages  of  various  dates  speak  with  equal 
explicitness  of  the  use  of  the  compass  for  land  purposes,  yet  no  mention 
of  the  use  of  the  magnet  for  navtgoM/m  occurs  in  any  of  their  books 
that  have  come  to  the  knowledge  of  Europeans,  till  the  dynasty  of 
Tsin,  which  lasted  firom  the  year  a.i>.  265  to  419.  It  is  in  the  great 
dicUonaiy  Poi-wen-yeu-fou ;  and  it  is  there  stated  that  "  there  were 
then  ships  directed  to  the  south  by  the  needle."  Mr.  Daviee  contends 
that  this  passage  rather  refers  to  the  magnitude  of  their  ships  and  the 
extent  of  the  voyages  which  they  performed,  than  to  the  introduction 
of  the  needle  into  marine  afiiEdrs.  In  the  9th  century  two  Mohammedan 
travellers  travelled  into  Arabia,  an  account  of  whose  journey  was  pub- 
lished from  an  Arabic  manuscript  (whidh  bears  internal  marks  of  l^ing 
written  as  early  as  the  close  of  the  11th  century)  WEusebius  Renaudot, 
at  Paris,  in  1718.  In  this  it  is  stated,  that  the  Chinese  at  that  period 
(the  9th  century)  traded  in  ships  to  the  Persian  Gulf  and  the  Rea  Sea ; 
and  though  the  compass  is  not  mentioned,  it  is  utterly  improbable 
that  the  Chinese  should  have  known  the  directive  property  of  the 
magnet,  and  have  uted  it  on  land  for  thirty  centuries,  and  yet  not  have 
employed  it  at  sea.  It  was  known  on  the  Syrian  coast  before  it  had 
come  into  general  use  in  Europe,  as  is  obvious  from  the  following 
passage  from  a  manuscript  wittan  in  1242,  bv  BaSlak  Ribdjaki,  which 
is  very  explicit  in  its  description  of  the  nautical  compass  :  "  We  have 
to  notice,  amongst  other  properties  of  the  magnet,  tnat  the  captains 
who  navigate  the  Syrian  Sea,  when  the  night  is  so  dark  as  to  conceal 
from  view  the  stars  which  might  direct  their  course  according  to  the 
position  of  the  four  oardinal  points,  take  a  basin  full  of  water,  which 
they  shelter  from  wind  by  placing  it  in  the  interior  of  the  vessel ;  they 
then  drive  a  needle  into  a  wooden  peg  or  a  corn-stalk,  so  as  to  form  the 
shape  of  a  cross,  and  throw  it  into  the  basin  of  water  prepared  for  the 

}>urpose,  on  the  surface  of  which  it  floats.  They  afterwards  take  a 
oadstone  of  sufficient  size  to  fill  the  palm  of  the  luuid,  or  even  smaller; 
bring  it  to  the  sur&ce  of  the  water,  give  to  their  hands  a  rotatory 
motion  towards  the  right,  so  that  the  needle  turns  on  the  water's 
surface ;  they  then  suddenly  and  quickly  withdraw  their  hands,  when 
the  two  points  of  the  needle  face  north  and  south.  They  have  given 
me  ocular  demonstration  of  this  process  during  our  sea-voyage  from 
Syria  to  Alexandria  in  the  year  640  "  (of  the  Hegira).  An  older  passage 
than  this  might  have  been  quoted,  did  the  limits  of  our  article  zdlow  of 
amplification ;  but  this  has  been  chosen  on  account  of  the  distinctness 
of  the  description.  When  we  consider  the  jealousy  with  which  all 
knowledge  was  guarded  by  its  possessors,  especially  that  of  commerdal 
value,  we  cannot  but  admit  that  the  use  of  the  compass  must  have 
been  very  common  at  a  period  when  a  passenger  was  imtiated  into  the 
complete  knowledge  of  tiie  mode  of  magnetising  the  steel  needle,  as 
well  as  the  mode  of  using  it. 

In  1260,  when  Marco  Polo  returned  from  his  travels  in  Cathal,  he  is 
believed  to  have  brought  a  knowledge  of  the  compass,  as  well  as  other 
Chinese  inventions,  back  to  Europe  with  him ;  but  there  is  no  known 
authority  for  this  opinion  that  can  lay  claim  to  authenticity.  It  is 
certain,  however,  that  before  the  close  of  the  16th  century,  when 
Vasco  de  Gkima  found  his  way  round  the  Cape  of  Good  Hope,  the 
pilots  of  the  Indian  Seas  were  expert  in  the  use  of  sea-charts,  the 
astrolabe,  and  the  compass. 

A  passage  extracted  from  the  'Landnamabok'  of  Are  Frode,  who 
lived  about  the  close  of  the  11th  century,  has  been  brought  forward  by 
Professor  Hansteen  to  prove  the  use  of  the  magnetic  needle  for  pur- 
poses of  navigation  at  least  as  earlv  as  that  date,  in  Norway ;  "for  in 
thoH  times  seamen  had  no  loadstone  %n  the  northern  countries,*  But  this 
passage  is  most  probably  an  interpolation  by  the  continuator  of  the 
chronicle,  which  view  is  supported  both  by  the  remark  of  the  editor, 
Fiuffius,  of  the  chronicle  itself,  as  well  as  by  the  circumstance  of 
the  whole  passage  not  being  found  in  three  different  manuscripts. 
Its  authentic  origin  cannot  reach  higher  than  the  14th  century. 
('  Brit.  Ann.,'  p.  296.) 

The  mariner's  compass  is,  however,  minutely  described  by  Guyot  de 
Provins,  who  wrote  his  satire  entitled  '  La  Bible/  about  the  year  1190. 


This  has  usually  been  assumed  to  contain  no  indication  that  the 
mariner's  eompass  was  a  recent  discovery  or  only  little  known  in 
fVance  at  the  time  of  the  composition  of  the  satire ;  but  Mr.  Davies 
considers  that  the  minuteness  of  the  description  itself,  as  well  as  other 
collateral  evidence,  proves  dearly  that  it  was  an  instrument  at  that 
time  not  only  not  much  known,  but  a  total  novelty.  Guyot,  a  minstrel 
by  profession,  had  probably  seen  it  in  use  during  the  Crusades,  to  one 
of  which  most  likely  he  had  previously  attached  himself.  At  all  events, 
Oardinal  de  Vitay  and  Vincent  de  Beauvais,  both  Frenchmen,  and  both 
Crusaders,  writing  at  a  later  period  by  a  Quarter  or  half  a  century  than 
Guyot,  speak  of  it  as  a  great  curiosity  which  they  saw  in  the  East,  and 
as  a  thing  perfectly  new  in  Europe  would  be  spoken  ol  There  is  not 
hence  the  slightest  foundation  for  the  belief  that  it  was  used  by 
European  seamen  at  so  early  a  period,  though  there  can  be  but  little 
doubt  that  by  the  middle  of  the  13th  century  it  had  come  into  partial 
use  And  into  general  knowledge ;  since,  in  one  of  the  songs  of  Gauthier 
d'Epinois  is  an  aUusion,  which  no  one  would  have  made  had  not  his 
auditors  been  familiar  with  the  magnetic  needle. 

It  was  long  contended,  that  the  inventor  of  the  compass,  as  a  nauftr^ 
instrument,  was  Flavio  Gioja,  a  native  of  Amalfi,  near  Naples,  and  the 
date  given  by  the  Italians  is  from  1800  to  1820.  It  will  be  obvious, 
from* what  we  have  already  said,  that  there  is  no  foundation  for  this 
opinion ;  and  independently  of  this,  the  authority  of  the  statements 
themselves  is  invalidated  by  an  appeal  to  the  facts  which  are  affirmed 
in  proof  of  it,  as  may  be  seen  either  in  Elaproth's  letter  or  in  the 
'  British  Annual.'  Before  this  assigned  period,  even  the  '  Tr^sor '  of 
Brunette  Latini  (the  master  of  the  Divine  Dante)  bears  evidence  that 
the  compass  was  not  a  rarity.  It  is,  however,  highly  probable  that 
Gioja  greatly  improved  the  compass,  either  by  its  mode  of  suspension, 
or  by  the  attachment  of  the  card  to  the  needle  itself,  or  in  some  other 
important  particular. 

The  French  have  laid  claim  to  the  discovery  of  the  compass,  or  at 
least  to  the  attachment  of  the  card  to  the  needle,  from  the  circumstance 
of  the  north  point  being  marked  with  the  JUur-de-lis ;  but  in  the  absence 
of  all  distinct  evidence  on  this  point,  it  is  much  more  probable  that  the 
view  taken  by  Mr.  Davies  is  correct, — ^that  the  figure  is  an  omamenUd 
cross,  and  originated  in  devotion  to  the  mere  symbol ;  though,  as  he 
observes,  as  the  compass  undoubtedly  came  into  Europe  from  the 
Arabs,  the  fieur-de-Us  might  possibly  be  a  modification  of  the  mouoioZa 
or  dart,  the  name  by  which  the  Arabs  called  the  needle. 

The  discovery  of  the  variation  of  the  needle  was  generally  (before 
the  appearance  of  CavaJlo's  'IVeatise  on  Magnetism')  attributed  to 
Columbus,  but  since  that  time  it  has  been  assumed  as  being  very  early 
known.    [Dbclination  of  thx  Njsedle.] 

The  dip  of  the  needle,  or  its  indination,  was  the  undoubted  discovery 
of  an  Englishman,  Robert  Norman,  a  nautical  instrument  maker  at 
Wapping,  who  published  an  interesting  account  of  the  course  of  his 
experiments  in  1594,  under  the  title  of  the  '  New  Attractive.'  [Dipfino 
Nkedle;  Maqnetio  Intensity.] 

The  variation  of  declination  is  also  an  English  discovery,  having  been 
made,  as  is  well  authenticated,  by  Stephen  Burrowes,  of  Limehouse, 
and  fully  determined  by  Gillebrand,  professor  of  geometry  in  Gresham 
College;  and  the  diurnal  variation  of  Uie  declination  also  unques- 
tionably belongs  to  another  Englishman,  Mr.  Graham,  about  1719. 

England,*  in  the  person  of  an  intrepid  and  accomplished  navigator 
and  marine  surveyor,  Capt.  Flinders,  claims  another  discovexy  of  great 
and  enduring  importance.  In  his  memorable  but  unfortunate  voyage 
in  the  "Investigator,"  he  first  detected  the  cause  of  errors  in  the 
variation  of  the  n:iagnetio  needle  as  depending  on  the  direction  in  azi- 
muth of  the  ship's  head.  The  value  of  this  has  been  extensively  felt 
among  nautical  men,  and  considering  that  the  announcement  of  his 
discovery  was  made  ('  Philosophical  Transactions '  for  1805)  during  the 
six  years  he  was  unjustlv  imprisoned  and  detained  at  the  Mauritius  by 
the  French  governor,  De  Caen,  and  that  on  his  release,  with  greatly 
impaired  health  and  pecuniary  resources,  tJie  numerous  experiments 
made  under  his  directions  at  Sheemess,  Plymouth,  and  Portsmouth, 
fully  confirmed  his  original  views,  the  name  of  Flinders  will  stand 
forth  prominently  in  nautical  history  as  one  of  the  most  persevering 
(thougn  unrequited),  as  he  was  one  of  the  most  aociuute,  among 
modem  surveyors,  and  scarcely  ^econd  to  Cook  among  modem 
navigators. 

COMPASS,  AZIMUTH,  is  a  compass  with  plain  sights,  and  with 
vertical  wires  attached  to  it  in  such  a  manner  as  to  be  moveable  round 
a  vertical  axis  independently  of  the  compass-caid.  A  pointer  shows 
angle  which  the  position  of  the  telescope,  or  sights,  marks  out  on  the 
card,  that  is,  the  bearing  of  the  object  towards  which  the  sights  are 
directed.  This  angle  is  the  azimuth  of  the  object,  when  the  correction 
for  magnetic  variation  is  made.  But  when  the  bearings  of  two  objects 
are  measured,  the  correction  need  not  be  applied  in  merely  deter- 
mining the  difference  of  bearings,  since  the  error  affects  both  equally. 

When  observations  in  azimuth  requiring  greater  accuracy  are  taken, 
an  instrument  called  a  Theodolite  is  used.    [Azimuth  ;  Theodolite  ; 

ClBCIaS  1 

COMPASS,  THE  MARINER'S.  A  magnetic  needle  balanced  on  a 
pivot  will,  subject  to  corrections  for  the  variation  of  the  magnet  on 
account  of  terrestrial  Influence,  point  out  the  true  direction  of  north 
and  south.  A  card  bearing  the  points  of  the  oompaas,  and  unalterably 
attached  to  any  apparatus,  such  as  a  globe,  wiU  therefore  ift£fo]R[„  the 
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means  of  adjusting  it  north  and  aouth,  if  the  centre  of  the  card  be 
made  the  pivot  of  a  magnetic  needle.  In  the  mariner's  compass,  how- 
ever, it  is  usual  to  aflBx  the  needle  to  the  card,  pointing  towards  its 
north  and  south  point,  so  that  the  card  travels  with  the  needle ;  and  if 
a  pointer  (fixed  with  respect  to  the  ship)  mark  out  the  point  on  the 
edge  of  the  card  which  Ues  in  the  line  drawn  through  the  pivot  parallel 
to  the  plane  which  symmetrically  bisects  the  ship,  the  bearing  of  the 
ship's  head  is  shown  by  the  ipaxt  of  the  card  to  which  the  pointer 
directs  for  the  time  being.  Instead,  however,  of  a  pointer  being  used 
on  board  ship,  it  is  usual  for  a  mark  to  be  drawn  upon  the  inner 
surface  of  the  compass-bowl,  a  line  between  which  and  the  centre  of 
^  the  cumpass  being  always  parallel  to  the  ship's  keel.  To  ensure  the 
'  horizontality  of  the  compass-card,  the  cylindrical  box  or  bowl  in  which 
it  is  enclosed,  is  supported  in  a  hoop  at  opposite  points,  by  pins  pro- 
jecting from  it,  so  as  to  allow  the  box  to  revolve  inside  the  hoop.  This 
hoop  is  supported  in  the  same  manner  on  pivots,  the  line  of  wMch  is  at 
right  angles  to  the  first  pivots ;  so  that  between  the  rotation  of  the 
compass-box  in  the  hoop,  and  the  hoop  itself,  the  former  can  always 
find  its  position  of  equilibrium,  which  is  the  horizontal  position.  The 
small  oscillations  of  the  apparatus  are  immediately  destroyed  by  the 
friction.  The  apparatus  is  then  said  to  be  supported  on  gimbles,  or 
gimbals. 

By  whom  the  suspension  now  generally  used  was  invented,  is  alto- 
gether imknown  from  any  document  or  other  evidence.  The  suspension 
of  the  whole  machine  itself  on  two  circles,  whose  suspending  diameters 
are  at  right  angles  to  each  other,  is,  however,  on  all  hands  admitted  to 
have  been  English,  though  we  are  still  ignorant  both  of  the  person  who 
invented  it  or  the  period  of  the  invention.  It  appears  to  be  traditional 
evidence  on  which  the  opinion  rests ;  but  a  tradition  in  which  rival 
nations  agree,  bearing  on  an  invention  which  woidd  be  honourable  to 
any  one  to  have  a  power  to  claim,  can  hardly  be  supposed  an  erroneous 
one.  Voltaire,  in  his  essay  on  *  Universal  History,'  seems  to  confirm 
the  English  claim,  when  he  admits  that  "  the  first  who  certainly  made 
use  of  the  compass  were  the  English,  in  the  reign  of  Edward  III."  He 
speaks  of  a  Cannelite  friar  of  Oxford  named  Linna,  an  able  astronomer 
of  those  days,  having  sailed  as  far  98  Iceland,  when  he  drew  charts  of 
the  North  Seas,  which  were  afterwards  made  use  of,  in  the  reign  of 
Henry  VI.  But  Voltaire  should  have  applied  his  assertion  to  an 
improved  form  of  it,  rather  than  to  the  circumstance  of  its  use  for  the 
first  time.  Still,  even  in  England,  in  the  time  of  Queen  Elizabeth,  the 
construction  was  very  rude  in  its  execution. 

The  mechanism  of  the  compass  is  a  subject  affecting  so  largely  the 
commercial  interests  of  Great  Britain,  that  not  only  does  the  safe 
transit  of  the  goods  of  the  merchant  depend  on  its  proper  adaptation 
to  the  principles  on  which  magnetism  can  be  available  to  the  sailor,  but 
much  of  the  safety  of  ships  of  war,  in  particular,  will  be  involved  in 
the  accuracy  of  working  shown  by  these  instruments.  Our  unnautical 
readers  will  easily  imderstand  the  importance  of  a  correct  manufacture 
of  the  compass  when  the  following  case  is  assumed  in  illustration  :  Let 
two  ships  of  war,  of  equal  size,  shape,  and  fittings,  and  commanded 
respectively  by  pilots  of  equal  skill,  attempt,  in  hazy  weather,  to  enter 
the  Thames  or  some  other  estuary  difficult  of  approach.  Let  their 
compasses  be  from  the  same  maker  and  alike,  and  of  ordinary  con- 
struction, as  now  used  in  H.M.  navy.  It  is  quite  possible  that  one 
ship  may  reach  her  port  in  safety,  while  the  other  may  suffer  total 
wreck ;  for  the  secret  of  the  safety  or  loss  of  the  ships  may  even  have 
depended  on  the  following  simple  circumstance  :  In  the  one  case,  the 
wary  old  quarter-master  at  the  '^  con  binnacle  "  shall  have  attached  a 
piece  of  packthread  to  the  compass-rim,  by  lightly  jerking  which  occa- 
sionally the  compass-card  will  have  been  kept  more  "alive"  on  its 
needle  point,  or  have  moved  more  freely  on  its  pin ;  while  the  quarter- 
master in  the  other  ship  may  have  thought  such  precaution  uncalled 
for,  and  the  sluggishness  of  the  compass  have  caused  an  erroneous 
impression  as  to  her  courses.  Some  remarks,  therefore,  as  to  form  and 
manufacture  are  called  for,  having  for  their  object  the  development 
of  a  compass  system  calculated  to  avert  not  only  existing  inconve- 
niences, but  those  calamities  which  the  introduction  of  iron  into  ship- 
building in  the  merchant  service,  and  the  increased  armament  with 
heavy  ordnance  (and  especially  the  adoption  of  Armstrong's  steel  gun) 
into  her  Majesty's  service  afloat,  would,  if  unheeded,  entail  upon  the' 
navies  of  the  maritime  kingdoms  of  the  world. 

So  much  has  been  written  and  said  upon  the  compass  of  late  years, 
so  many  of  our  ablest  philosophers  have  devoted  their  attention  to  the 
improvement  of  the  mariner's  compass,  that,  seeing  the  residts  of  their 
labours  in  the  complexity  and  variety  of  form  which  have  still  further 
complicated  the  question  in'the  eyes  of  the  unscientific,  it  will  be  well 
to  review  slightly  the  past,  taking,  however,  the  present  condition  of 
the  compass  as  the  best  and  most  profitable  subject  for  our  consideration. 
A  slight  glance  at  the  history  of  the  compass  will  assist  us  in  our  con- 
clujfl<»ns,  inasmuch  as  the  experience  of  centuries  wiU  have  its  bearing 
ujjon  and  considerably  influence  them. 

The  most  simple  and  primitive  form  of  the  compass  appears  to  have 
been  either  the  magnetised  needle  thrust  ti-ansversely  through  a  corn- 
stalk, and  left  floating  in  a  screened  basin  of  water  [Compass,  History 
OF  thk],  as  used  on  the  Syrian  shore ;  or  the  small  Chinese  needle, 
rating,  just  below  its  centre  of  gravity,  upon  a  needle-point  fixed  on  a 
wooden  stand.  The  greatest  amount  of  steadiness  on  the  one  part,  and 
activity  of  the  needle  on  the  other,  seem  to  have  been  obtained,  so  far 


as  regards  mere  form.  (We,  for  the  present,  leave  intensity  out  of  the 
question.)  But  it  must  be  remembered,  that  steadiness  might  amount 
to  sluggishness,  and  activity  might  merge  into  inconvenient  oscillation. 
A  modified  form,  therefore, — one  combining  both  qualificationB, — ^has, 
through  many  centuries,  been  the  navigator's  desideratum.  It  is  curious 
to  notice  how  varied  have  been  the  attempts  to  produce  a  good  and 
unobjectionable  compass.  Still  more  are  we  astonished  and  humbled 
to  see  in  the  most  recent  (so-called)  "improvement"  the  very  principle 
of  the  floating  compasses,  as  described  in  1242  by  Bailak  Kibdjaki  ! 

Scarcely  any  modification  of  form  had  occurred,  certainly  for  the 
three  centuries  previous  to  the  time  of  Richard  Norman  of  Limehouae, 
in  1590.  Norman  appears  to  have  introduced  some  change,  in  what, 
however,  one  would  imagine  his  only  improvement  to  have  been,  the 
adding  of  a  counterpoise  to  the  ancient  Chinese  form  of  needle,  ren- 
dering it,  by  means  of  a  weight  sliding  on  the  needle  or  bar,  suscep- 
tible of  adjustment  in  removing  it  from  one  part  of  the  earth's  surface 
to  another.  [Dip.]  Probably  few  successful  attempts  had,  till  very 
recently,  been  made  to  examine  the  magnetic  conditions  and  changes  to 
which  the  needle  was  subject,  or  the  advantages  of  one  form  of  the 
needle  itself  over  another.  The  only  improvements  seem  to  have 
been  those  which  insured  greater  nicety  of  construction.  Our  country- 
man Michell  subsequently  increased  ^e  efficacy  of  the  needle  by  lus 
invention  of  what  was  (^ed  the  double  touch,  which  symmetrically 
diffused  the  n^agnetic  influence  in  the  two  arms  of  the  needle;  and 
early  in  the  present  century.  Captain  Elater  directed  his  attention  to 
the  imparting  of  the  greatest  amount  of  directive  intensity  by  experi- 
menting largely  on  the  form  and  temper  of  the  metal  of  the  bar. 
Several  men  of  science,  and  among  them  Professors  Barlow,  Lloyd, 
Arago,  Faraday,  Wheatstone,  Airy,  &c.,  and  also  Messrs.  Biot,  Haiiy, 
Coulombe,  Dr.  Qowan  Elnight,  Dr.  Score8by,Sir  Wm.  Snow  Harris,  and 
others,  from  the  delicacy,  beauty,  and  success  of  their  experiments, 
created  an  interest  in  the  matter  never  before  felt;  but  these  researches 
were,  with  some  exceptions,  rather  confined  to  the  properties  of  the 
bar  or  needle  than  to  the  precise  form  of  compass  to  be  used  on  ship- 
board. It  is  however  proposed  to  linut  our  considerations  in  tlus 
article  rather  to  the  mechanical  form  of  compass  than  to  abstract 
principles,  which  will  be  referred  to  in  their  proper  place  under  the 
word  Magnetism. 

While  it  is  admitted  by  many  (and  among  them  by  Sir  Wm.  Snow 
Harris)  that  the  sensibility  and  delicacy  of  the  primitive  small  needle 
of  the  Chinese  are  quite  surprising,  and  while  Michell  and  many  others 
approve  of  the  very  light  steel  bars  of  the  Chinese  to  be  used  as 
compass-needles  (because  magnetic  power  increases  in  a  less  degree 
than  the  friction  arising  from  increase  of  weight),  it  is  singular  that 
those  now  in  use  are  quite  of  opposite  construction.  As  many  as,  or 
more  than,  four  or  five  bars  being  now  attached  to  the  same  card,  and 
resting  on  the  same  needle-point,  their  weight,  as  might  be  expected, 
increasing  friction  to  such  a  degree  that  even  agate  caps  soon  vxar  ont 
and  become  useless.  Mr.  Stebbing,  an  eminent  optician  at  Southamp- 
ton, partially  obviates  the  inconvenience  of  this  by  substituting  the 
ruby.  Few  individuals  gave  more  attention  to  magnetism  and  to  the 
accuracy  of  form  in  the  needle  than  the  late  Dr.  Scoresby ;  but  it 
appears  that  no  improvement  in  shape  resulted  from  his  long 
continued  labours.  Dr.  Gowan  Knight,  the  first  appointed  principal 
librarian  of  the  British  Museum, a  man  of  persevering  research  in  science, 
who  wrote  a  century  since,  described  the  form  of  compass-needle  used 
in  his  day  by  the  merchant  service  as  formed  of  two  steel  plates  bent 
at  their  centres  and  meeting  at  their  ends,  and  forming  the  two  poles, 
in  this  manner  :— 

Fig.  1. 


But  he  found  that  when  the  temper  of  the  metal  in  each  piece  differed, 
the  directive  intensity  was  not  in  the  axial-line  of  the  mass,  nor  did 
polarity  at  all  times  exist  precisely  at  the  ends  of  the  needle.  At  the 
same  period  he  describes  the  form  of  bar  as  used  in  H.M.  navy  to 
have  been  as  under : — ■ 

Fig.  2. 


In  this  he  detected  a  capability  of  its  having  no  less  than  six  poles, 
while  the  greatest  available  directive  force  can  only  exist  when  there 
are  two.  His  investigations  of  the  question  estab]L»hed  the  still 
admitted  fact,  that  the  form  of  needle  best  adapted  to  the  mariner  s 
compass  was  the  regular  parallelepiped,  being  a  straight  bar  with  its 
narrow  dimension  placed  vertically.  Dr.  Elnight  also  found  that  the 
mode  of  suspension  adopted  by  the  Chinese, — namely,  the  suspension 
of  the  needle  at  a  point  a  little  below  its  centre  of  gravity, — was  the 
best,  as  conducive  to  sensibility.  He  moreover  recommended  the 
use  of  such  a  needle  without  central  perforation^  Dr.  BLnight's  form  of 
needle  was  for  a  long  time  adopted  in  H.M.  ships ;  and,  as  Sir  Wm. 
Snow  Harris,  with  undoubted  propriety,  in  his  excellent '  Manual  of 
Rudimentary  Magnetism,'  suggests,  "  it  is  still  worthy  of  serious 
attention."    Perhaps  in  no  one  branch  of  science  has  more  valuable 
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time  been  bestowed  in  the  construction  of  an  instrument  than  in  the 
attempt  to  perfect  the  needle  and  mariner's  compass.  Sir  William 
Snow  Harris  has,  in  a  form  of  compass  which  bears  his  name,  adopted 
the  suggestions  of  Norman  in  1590,  as  regards  the  compensating  sUdes 
on  the  bar,  and  also  the  opinions  of  Dr.  Knight  in  1750,  with  reference 
to  the  form  of  needle ;  but  its  chief  excellence  is  in  the  amount  of 
directive  force  imparted  to  it.  He  also  adopts  the  light  form  of  needle, 
but  not  to  the  extent  found  in  a  Chinese  instrument. 

Enough  has  been  said  to  show  that  the  precise  form  and  arrangement 
of  the  mariner's  compass  has  long  been  a  question  of  public  anxiety ; 
and  still  more  must  its  coilsideration  press  upon  us  when  to  the  new 
armament  of  ships  and  the  increased  use  of  iron  afloat  (as  already 
noticed),  must  be  added  the  increased  amount  of  iron  carried  as  cargo, 
and  the  circumstance  of  increased  speed  of  ships  which  brings  them 
more  suddenly  into  danger;  these  beset  navigation  with  difficulties 
only  to  be  surmounted  by  a  well-founded  confidence  in  the  form,  and 
timpUcity  in  the  mode  of  using  a  well-made  compass,  and  this  can  only 
be  attained  by  careful  investigations  and  unfettered  and  disinterested 
conclusions. 

It  is  worthy  of  remxirk  here  that  to  such  an  extent  has  the  public 
mind  at  times  become  embarrassed  with  this  consideration,  t^at  in 
1854  a  panic  on  the  Liverpool  'Change  nearly  excluded  for  several 
days  the  iron  ships  of  the  port  from  freight  engagements.  It  arose 
from  the  following  circumstance :  The  late  Rev.  Dr.  Scoresby,  with 
that  honesty  of  purpose  and  plainness  of  elucidation  for  which  he  was 
remarkable,  infprmed  the  merchants  of  Liverpool  of  various  discoveries 
as  to  the  causes  of  local  disturbance  in  iron  ships,  such  discoveries 
having  however  a  tendency  to  cast  doubt  and  distrust  around  that  on 
which  hitherto  the  sailor  had  relied  as  his  faithful  conductor  through 
the  pathless  oceans  of  the  globe.  [Local  Attraction.]  The  insidious 
workings  of  the  magnetic  influence,  then  fer  the  first  time  made  known 
to  the  commercial  world,  and  this  too  under  the  sanction  of  a  meeting 
of  the  British  Association,  naturally  alarmed  the  ship-owner,  appalled 
the  merchantHsiptain,  and  lent  its  aid  towards  general  confusion. 
Although  the  discoveries  of  Dr.  Scoresby  are  of  absorbing  interest  to 
the  philosopher,  and  have  assisted  others  in  their  laboratories,  yet 
to  the  mariner  or  the  ship-owner  these  subtle  workings  of  the  mag- 
netic current  ought  to  have  presented  very  littie  real  difficulty, 
as  was  promptly  shown  in  a  published  address  by  Mr.  Saxby  to  the 
ship-owners  of  Liverpool,  and  also  by  the  judicious  and  timely  appeals 
to  them  by  Mr.  Grantham,  a  very  eminent  marine  engineer  of  that 
town.  The  eflect  of  this  on  the  compass  question  was,  the  almost 
immediate  production  of  such  a  variety  of  forms  of  the  instrument  as 
were  calcuhted,  it  was  supposed,  to  pacify  the  ship-owners;  but  it 
actually  left  the  ship-captain  burdened  and  bewildered  with  novelties 
and  perplexities  which  even  now,  in  a  great  measure,  render  the  cor- 
rection and  use  of  the  compass,  notwithstanding  its  importance,  the 
least  satisfactory,  the  most  anxious,  and  the  most  tiresome  of  all  his 
work  at  sea.  This  competition,  however  painful  in  its  early  operation, 
had,  in  a  national  point  of  view,  a  salutary  effect.  It  loudly  evoked 
the  hidden  talent  of  officers  in  the  mercantile  marine.  It  aroused  their 
energies,  and  demanded  of  them  something  beyond  attention  to  the 
mere  routine  in  which  they  had  been  trained.  Ship-captains  soon 
found  among  their  numbers  many  men  of  sufficient  talent  to  grapple 
with  the  compass  question,  and  that  large  and  respectable  body,  relying 
on  themselves  rather  than  on  men  of  reputed  science,  began  to  judge 
for  themselves  as  to  the  merits  of  the  various  toys  placed  into  their 
binnacles  by  credulous  owners;  and  many  an  absurd,  though  pre- 
sumptuous and  specious  form  of  compass  has  already  been  by  them 
consigned  to'  oblivion ;  many  ingeniously  contrived  instruments,  good 
in  themselves  but  totally  unfit  for  sailors*  use,  have  graduaUy  sunk  or 
are  yet  gliding  visibly  into  disrepute.  "With  that  promptitude,  however, 
which  characterises  Liverpool  merchants,  soon  after  the  announcement 
made  by  Dr.  Scoresby,  a  Compass  Committee,  seconded  by  the  autho- 
rities at  the  Board  of  Trade,  was  formed,  and  a  vast  collection  of  facts 
speedily  poured  in  from  those  who  were  interested,  and  measures  were 
taken  to  assist  navigators,  which  will  be  clearly  and  more  properly 
detailed  under  the  head  of  Local  Attraction  in  this  work.  But 
nothing  resulted  from  their  really  praiseworthy  and  indefatigable 
investigations,  calculated  to  modify  the  generally  existing  form  of 
mariner's  compass :  nothing  new  appears  to  have  been  suggested  by 
that  body  indicative  of  real  improvement  in  the  instrument. 

Although  we  must  not  in  this  article  enter  far  into  the  question  of 
local  attraction,  yet  as  its  causes  have  led  to  some  modifications  in  the 
form  of  compasses  to  facilitate  corrections  for  deviation,  &c.,  it  is 
necessary  to  notice  that  the  Astronomer  Royal,  having  long  turned  bis 
powerful  mind  to  the  question,  announced  to  the  world  a  theory  of 
local  attraction  which  involves  tiie  necessity  for  soft  iron  as  a  part  of 
the  compass-correcting  arrangement.  No  greater  proof  of  the  diffi- 
culties which  surround  the  mariner's  compass  as  a  nautical  instnmient 
can  be  adduced  than  the  fact,  that,  although  now  some  few  years  have 
passed  smce  Professor  Airy  first  gave  to  the  world  his  really  simple 
and  elegant  theory  for  correcting  by  magnets  and  soft  iron,  his  opinion 
remains  unseconded  and  unadopted  by  the  Admiralty,  by  whom  cor- 
recting magnets  are  rejected  altogether,  from  extreme  and  iirepre- 
hensible,  but  possibly  overstrained,  prudence.  It  is  not  improbable 
that  a  number  of  the  fallacious  methods  of  correction  of  the  compass 
oroduced  of  late,  have  so  deluged  the  authorities  at  the  Admiralty 


with  suggestions  thereupon,  as  to  somewhat  blunt  the  intelligence^ 
and  thereby  obscure  the  truth,  even  when  ojfered  by  the  Astronomer'- 
Royal  himself.  It  must  also  be  remembered,  and  indeed  it  is  a  fact 
well-known  to  the  writer,  that  many  merchant-captains  who  have 
had  their  compasses  corrected  in  port  by  the  use  of  fixed  magnets, 
have  found  such  error  and  inconvenience  arising  therefrom  (on  account 
of  subsequent  changes  in  the  magnetic  condition  of  the  ship),  that 
rather  than  endure  the  annoying  discrepancies  and  perplexities  con- 
sequent on  their  use,  they  have  pitched  their  correcting  magnets  over- 
board altogether ;  preferring  to  encoimter  the  magnetic  dangers  of  the 
voyage  with  a  single  well-made  compass  which  they  did  understand,  to 
tampering  with  changeable  and  vacillating  agents  and  appliances 
which  were  above  their  comprehension.  Such  may  account  for  the 
authorities  at  the  Admiralty  rejecting  the  use  of  correcting  magnets 
altogether. 

Taking  even  Professor  Airy's  theory  of  moveable  adjusting  magnets 
and  soft  iron  as  an  instance,  how  few  merchant-captains,  unaided  by 
a  mechanically  convenient  correcting  apparatus,  could  follow  a  learned 
discussion  on  so  intricate  a  science  as  that  of  magnetism  (however 
valuable  in  itself);  much  less  could  they  use  the  mathematical  formula) 
necessary  for  its  application  to  the  mariner's  compass.  It  remains  to 
state  that  a  practised  compass-maker,  a  Mr.  John  Gray,  of  Liverpool, 
an  optician  of  talent  well  Imown  in  all  the  principal  ports  of  Europe, 
after  study  and  experiment  on  an  extended  scale  in  which  he  believed 
he  could  corroborate  physically  the  theoretical  assumptions  of  Pro- 
fessor Airy,  contrived  a  compass  arrangement  which,  apart  from  all 
invidious  selection,  and  from  a  sense  of  public  duty,  finds  an  illus- 
tration in  this  article.  Several  other  forms  for  correction  of  the 
compass-needle  exist,  and  each  has  its  advocates,  but  the  following 
sketches  of  Gray's  compass  arrangement  give  an  idea  of  the  form  in 
which   the  Astronomer-Royal's  suggeetiona  are  being  carried  out. 


B,  Outer  bowl,  containing:  fluid,  in  which,  b  2,  inner  bowl  is  floated ;  n  and 
a  2,  Kims  of  outer  and  inner  bowls ;  v  8,  Springs  to  keep  the  bowls  in 
central  position  with  each  other ;  t  s,  Tangential  screws  to  adjust  the 
bowls  to  their  centres ;  o  and  o  3,  Guides  to  prevent  rotatory  motion ; 
L,  Lubber's  point;  n,  Elastic  discs;  s,  Spiral  spring;  c,  Chain  boxes  for 
soft  iron ;  a  8,  Qimble. 

The  above  has,  moreover,  an  interest  from  being  the  form  of  apparatus 
used  on  board  Her  Majesty's  yachts ;  and  without  compromising  that 
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Indepcndonce  of  tlionght  and  rigid  impartiality  which  ought  to  charac- 
terise thi»  work,  we  may  remark  that  it  is  said  by  the  Afltronomer 


1,  Cylinder  containinjr  vertical  mnffnct ;  2,  Kcya  to  raise  and  lower  the 
magnets ;  3,  Frame  in  which  the  ma^ets  are  plaoed ;  4,  Ma^ets ; 
5,  Vertical  screws  for  raising  and  lowering  the  magnet  frame ;  6,  Screws 
to  prevent  the  vertical  screws  altering  their  position ;  7,  Guides  to  the 
magnet  frame. 

Royal  publicly  to  be  "  perfectly  correct,"  as  to  the  principles  under 
which  it  is  constructed,  and  "  entirely  satisfactory  "  to  him.  The  one 
property  which  (while  there  might  seem  to  be  some  complexity  in  the 
mode  of  suspension)  distinguishes  this  apparatus  from  others,  is  the 
facility  with  which  the  adjubtiug  magnet  can,  under  very  simple 
printed  instructions  from  the  maker,  be  altered  in  position,  so  as  to 
compensate  the  changes  produced  from  alteration  in  the  magnetic  con- 
dition of  the  ship. 

Notliing  is  intended  herein  to  disparage  the  beautifully  constructed 
and  excellent  compaases  made  by  those  whose  names  have  been  men- 
tioned OB  some  of  the  principal  makers  of  this  country.  A  very 
elegant  form  of  compass,  in  which  the  magnet  is  attached  to  a  vertical 
metallic  zone,  and  the  whole  inclosed  in  a  glass  globe,  has  been  invented 
recently  by  a  Mr.  Gk)wland,  of  LiverpooL  It  is  for  practical  men  to 
satisfy  themselves  thoroughly  if  the  three  grand  desiderata  of  the 
compass  be  fulfilled  in  any  one  instrument;  these  are : — 
.  1.  Steadiness,  without  sluggishness.  , 

2.  Activity  and  sensibility,  without  oscillation. 

8.  Facility  for  correction  under  local  attraction,  without  complication. 

COMPASS  CORRECTION.  Under  the  word  Beabino,  some  notice 
has  been  taken  of  the  most  recent  improvements  in  the  method  of 
using  the  compass  for  nautical  piu*pose8. 

It  is  ordinarily  supposed  by  landsmen,  that  with  a  well-made  com- 
X>ass,  and  a  knowledge  of  the  variation  thereof,  as  depending  on  ter- 
restrial changes  [Vakiation],  and  this  to  be  applied  on  either  hand  of 
any  given  point,  according  as  the  magnetic  needle  deflects  towards  the 
east  or  west  from  the  true  pole  of  the  world,  or  the  meridian,  a 
navigator  might  find  his  way  to  distant  parts  of  the  earth ;  but  the 
need  of  correction  from  other  causes,  daily  or  hourly  in  some  ships, 
gave  rise  to  and  constitutes  what  has  been  so  long  ctdled  and  agitated 
as  the  compass  question. 

The  navigator's  desire  at  sea  is  simply  to  know  on  what  angle  from 
a  meridian,  or  true  north  and  south  line,  his  ship  is  sailing.  But  before 
he  can  arrive  at  a  satisfactory  conclusion  as  to  his  correct  course,  the 
various  channels  through  which  local  attraction  affects  his  compass 
have  to  be  estimated;  in  other  words,  he  must  free  his  compa<w 
bearing  from  all  casual  local  magnetic  influences ;  and  this  constitutes 
the  work  of  compass  correction.  If  such  were  easily  performed,  on 
merely  knowing  the  deviation  [Deviation],  an  ordinary  additive  or 
Bubtractive  operation  would  suflBce ;  but  it  unfortimately  happens  that 
the  quantity  of  iron  used  about  a  ship,  and  especially  in  a  steamer, 
fyresents  a  combination  of  disturbing  forces  so  intricate  in  their  rela- 


tions, that  no  man  of  experience  ihould  reiy  on  any  mere  system  of 
instrumental  correction,  independent  of  actual  observation  of  a  heavenly 
body,  much  less  will  he  rely  solely  on  a  correcting  card,  or  correcting 
magnets.  It  may  here  be  well  to  explain  so  clearly  the  present  state 
of  things,  that  the  difficulties  which  have  hitherto  clouded  the  brow  of 
the  master  mariner,  plimged  him  into  uncertainties  and  unnecessary 
labour,  depriving  many  a  weather-beaten  and  storm-tossed  mariner  of 
his  nightly  rest,  may,  in  those  whose  intelligence  really  befits  them  for 
their  duties,  be  tdaily  set  aside;  and  that  ships  may  henceforth  \>e 
navigated  with  a  confidence  and  security  profitable  alike  to  their  owners, 
their  crews,  and  the  public. 

The  system  of  correction  at  present  adopted  in  Her  Majesty's  navy 
is  the  following :  A  line-of -battle  ship,  having  on  board  nearly  500  tons 
weight  of  iron  s^ns,  shot,  and  shell,  being  moreover  a  screw  steamer, 
with  all  her  massive  machinery,  an  immense  iron  funnel,  iron  water 
tanks,  iron  anchors,  hron  cables,  &c.,  is  fitting  for  sea,  off  one  of  Her 
Majesty's  dockyards,  say  for  example,  Sheemess,  either  before  or  after 
the  usual  trial  trip  (generally  before),  and  it  ii  thought  necessary  t<» 
swing  her  for  compass  correction.  Where  no  distant  and  conspi- 
cuous object  is  in  sight,  this  is  done  by  sending  a  trusty  officer  on  shore 
at  an^assumed  station,  say  at  the  Isle  of  Qrain,  with  an  aaimuth  com- 
pass. The  ship  is  then  turned  about,  so  as  to  bring  her  head  to  every 
point  of  the  compass,  and  by  comparing  simultaneous  obBervation.s 
(made  during  the  time  of  swinging)  between  the  ship  and  the  station, 
and  the  station  and  the  ship,  some  notion  can  be  formed  of  the  local 
attraction  on  board :  thus,  if  the  officer  on  board  at  a  certain  moment 
sees  (for  example)  his  assistant  at  the  station  on  shore  bearing  due  west 
by  ship's  compass,  and  the  assistant  on  shore  at  the  same  time  sees  the 
officer  on  board  bearing,  not  east,  the  opposite  point,  but  E.S.E.,  there 
must  be,  in  one  or  both  instruments,  a  total  deviation  of  two  points, 
or  22**  80';  but  as  the  compass  on  shore  is  carefully  placed,  so  as  to  be 
beyond  the  influence  of  any  local  attraction,  the  deviation  is  always 
attributed  to  some  magnetic  disturbance  on  board.  These  deviations, 
as  found  on  each  point,  are  carefully  noted  and  collected,  and  form 
what  is  generally  called  a  correcting  card.  Various  methods  have 
been  proposed  for  the  registering  of  these  deviations ;  perhaps  nothing 
more  simple  and  ingenious  has  been  oftVjred  than  the  one  by  Sir  Archi- 
bald Smith,  in  the  form  issued  by  the  Admiralty  to  each  of  Her 
Majesty's  ships.  The  swinging  of  a  ship,  then,  is  nothing  more  than  a 
mode  of  finding  the  error  of  her  compass  at  a  certain  moment ;  but  as 
there  aro  other  methods  of  ascertaining  this  so  important  a  fact,  it  is 
necessary  to  consider  which  of  the  many  is  the  most  acewrute,  simple,  and 
convenient  in  application  and  practioe. 

The  swinging  of  a  line-of-battle  ship  is  a  work  of  labour,  time,  and 
expense ;  it  often  occupies  three  or  four  days,  the  employment  of  about 
800  men,  the  wear  and  tear  of  two,  three,  or  four  hawsers,  the  letting 
go  and  weighing  two  or  three  heavy  kedge  anchors ; — all  this  is  neceB- 
sary  in  swinging  a  ship  of  the  line.  But  the  advantage  of  ascertaining 
precisely  the  state  of  such  ship  is  paramount,  and  we  should  spare  no 
time,  labour,  or  money,  if  a  permanent  result  could  thus  be  obtained. 
It  unfortunately  happens,  however,  that  any  change  which  may  occur 
in  the  magnetic  condition,  or  even  position  of  the  iron  on  board,  such 
as  the  training  of  a  gun,  the  firing  of  a  broadside,  lighting  the  fires  of 
the  engine,  moving  the  ponderous  funnel  up  or  down,  and  various  other 
unavoidable  operations  on  shipboard,  may  so  affect  the  compass  as  to 
render  a  correcting-card,  obtained  at  one  time  with  so  mu<^  labour, 
totally  useless  at  another.  It  is  true  that  some  ships  have  been  found 
to  undergo  very  little  changes  during  long  periods ;  but,  on  the  other 
hand,  it  is  equally  well  known  that  steamers  which  have  preserved  a 
remarkably  equable  state  of  magnetic  condition  for  years,  have  suddenly 
shown  disastrous  changes.  To  mention  only  one  case  out  of  hundreds, 
in  support  of  this  assertion  —an  iron  steamer,  belonging  to  one  of  the 
principal  companies  of  Liverpool,  which  had  shown  great  uniformity 
as  to  local  attraction  for  several  years,  was,  in  1857,  proceeding  down 
Channel,  tmder  the  command  of  a  distinguished  officer,  who  was  on  his 
73rd  voyage  past  that  coast.  It  was  a  pleasant,  calm,  hazy  evening,  and 
the  commander  supposed,  from  her  standard  compass,  that  the  ship 
was  heading  fairly  for  the  Longship's  light.  But  just  after  simset  a 
cry  suddenly  arose  from  the  look-out  man,  of  **  Rocks  ahead !"  and  to  his 
amazement  the  experienced  commander  found  himself  running  stem-on 
to  the  Stones  in  St.  Ive's  Bay.  It  was  afterwards  found  by  the  writer 
of  this,  that  the  local  attraction  on  board  must  have  varied  16  degrees 
after  leaving  Liverpool.  The  ship  and  crew  were  barely  saved  from 
destruction ;  an  instance  of  the  high  importance  of  the  subject  now 
under  our  consideration;  for  we  have  no  means  of  ascertaining  the 
amount  of  liability  in  any  particular  ship  to  vary  her  condition,  hence 
the  doubtful  value  of  any  correcting-cards  whatever.  The  subtle  dis- 
turbing element  may  at  any  moment,  from  unforeseen  causes,  accumu- 
late in  this  gim,  or  that  range  of  shot,  or  in  some  particular  iron  knee, 
or  chain,  or  iron  stanchion ;  so  that  the  wary  master  or  commander 
may  suddenly,  and  at  any  time,  be  deprived  of  that  in  his  so-called 
correcting-card,  the  loss  of  which  would  necessarily  entail  much 
anxiety,  until  opportunity  presented  itself  of  checking  the  state  of  the 
compass  by  a  celestial  observation. 

As  an  important  public  question  is  deeply  involved  in  this  scrutiny 
of  the  practice  of  swinging  a  ship,  an  operation  shown  to  be  not  only 
expensive  and  troublesome,  but  absolutely  dangerous  if  too  much  reliance 
be  placed  upon  it,  it  may  reasonably  be  adlced  why  we  permit  fallacies  to 
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exist  in  our  gystem.  In  inch  a  oauBe,  it  behores  every  man  of  eeienoe 
viho  would  assist  the  navigator  to  cast  aside  all  prejudices  and  mere 
"  customs/'  and,  taking  the  simple  facU  of  the  case,  attempt  a  total 
revision  of  the  subject  of  compass  correction. 

But  what  of  the  check  referred  to,  as  deduced  from  celestial 
observation  f  The  question  of  correction  must  be  viewed  under  two 
aspectfi,  namely,  the  aceurcu!^  and  labour  in  the  means  employed.  As 
a  question  of  spherical  trigonometry,  its  accuracy  is  mathematically 
sufficient;  and,  as  regards  labour,  there  are  two  ways  of  working, 
namely,  by  logarithmic  oalcuiaiion  and  by  conttrucUon.  The  calcu- 
lation of  an  aiimuth  is  the  resolution  of  a  spheric  triangle,  in  which 
certain  things  are  given  to  find  others  :  as  in  U10  following  example,  in 
which  it  was  possible  to  use  the  horizon. 

Suppose  a  ship  to  be  in  latitude  51''  W  N.,  when  the  altitude  of  the 
sun's  centre  was  40"  25',  the  sun's  declination  at  the  same  moment 
being  20**  2'  N. :  required  the  sun's  true  bearing  and  the  error  of  the 
compass,  the  bearing  of  the  sun  by  compass  being  S.  79**  39'  W. :— 


Son's  declinaUou        •        .        .20"    2' 

90     0 

Sun's  Polar  distance      .     .  .    .    «9   58 

Latitude 51    90 

Log  seoant 

0*30585 

8un»8aiatttdo        .        .        .    .     40   85 

••    leoant.    . 

0*11843 

Bum 161    6S 

i  Hun 10   56) 

Diff.  between  i^  Sum  and  P.  disU     10  58l 

«    cotine      . 

9*10711 

<*    cosine.    . 
Log  sine  aquaro 

9-99198 

The  true  ajdmuth          .     8.  69°  89' W.  = 

9-51336 

By  oompaM      .        •     .     B,  79   39  W, 

Error  of  compass  .        .        10     0  West. 

Or  supposmg  the  horizon  obscured,  and  an  altitude  impraetioable, 
take  the  following  example :— 

A  ship  in  latitude  10"  20'  N.j  sirn's  declination,  22'*  14'  8. ;  the  time 
of  day,  Ih.  44m.  ITs. ;  the  sun's  bearing,  N.  162*  8'  West :  required  the 
true  azimuth  and  compass  error  ? 


Time 
Half  . 


1     44    17 


52     8        ooUngent  0*63548 


«0t.  S-6S548 


00»    0* 
8un*B  declination    22    U 

Polar  distmnee    .112   14 

go''    0' 
Co.  Lat.    10  20 

79  40 


Sum  •        • 
Difference 

)  Sum       • 
I  Diff.  . 


191    54 
32    34 


95    57 
16    17 


secant  0*98439 
COS.    .  0-98222 


88**  34'  tan. 
180  00 


1-60209 


eo.  see.  0*00285 
itne  .  0*44776 

tan, 
50* 


..■) 


0*08559 


Supplement 


91    26 
50    87 


Sum,  N. 


.142    3  W.  =  True  azimuth. 

.162    3  W.  =  Sun's  bearing  hj  compass. 

20    0  W.       Error  of  compass. 

Such  are  the  calculations  in  each  case,  and  they  are  shortened  when 
altitude  and  time  are  both  known.  Better  even  would  it  be  to  use  in  this 
manner  a  few  extra  logarithms  daily,  than  to  depend  on  a  correcting- 
card.  But  there  is  another  and  more  simple  method,  not  generally 
known,  of  solving  a  spheric  triangle  with  sufficient  accuracy  for  an 
azimuth,  where  the  nearest  degree  is  enough,  because  one  cannot  steer 
a  ship  to  within  less  than  a  degree  or  two  :  it  is  by  corutrwctwn  of  the 
spheric  triangle.  This  process,  however,  would  have  its  inconve- 
niences, although  it  requires  only  a  plane  scale  and  a  pair  of  dividers 
or  compasses.  But  these  inconveniences  have  of  late  been  totally 
obviated  by  the  invention  of  the  spherograph  [Sphbrograph],  in  which, 
having  any  three  elements  of  a  spheric  triangle,  the  others  are  found 
without  any  calculation,  and  in  a  very  few  seconds ;  indeed,  the  Astro- 
nomer-Royal has  given  his  written  opinion  that  **for  the  specieU  purpose 
of  determining  azimuths  to  correct  a  compass,  he  thinks  the  sphtrograph  is 
excdUnt.** 

In  anticipation  of  the  word  Spherograph,  a  sketch  of  the  instru 
ment  as  it  appears  when  finding  an  azimuth  will  in  this  place  be 
sufficiently  illustrative. 

In  the  annexed  figure  the  sim  is  represented  as  being  just  on  the 
horizon,  the  dark  lines  of  the  drawing  represent  the  upper  sphere,  and 
the  dotted  ones  those  of  the  \mder  sphere  as  seen  through  the  upper 
transparent  one^  both  spheres  being  moveable  on  the  centre  0. 


Suppose  the  latitude,  say  60°  N.,  to  be  represented  by  p  r  (equal  to 
the  height  of  the  north  pole  of  the  hearens  above  the  north  part  of 
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the  horison),  and  the  oblique  circle  f  o  8  to  represent  the  hour  circle 
for  7  P.M.,  and  the  small  circle  d  0  o  ic  to  represent  the  sun  in  its 
distance  from  the  equator  (bq),  or,  as  it  is  called,  the  declination.  For 
all  nautical  purposes  the  line  d  0  o  ic  may  be  called  the  sun's  path  in 
the  heavens  for  tliat  day.  Now,  the  part  of  the  circle  r  must  have  been 
mov^  on  its  pentre  0  so  as  to  place  it  50**  (the  required  latitude) 
from  p  :  on  the  under  sphere  no  other  movement  is  required :  but  we  see 
at  a  glance  that  the  sun  would  be  at  m  at  midnight,  at  o  when  rising 
or  setting,  and  at  d  when  on  its  meridian.  Hence,  the  degrees  being 
all  printed  on  the  spherograph  so  as  to  enable  all  distances  to  be  read 
offf  no  fiu-ther  measure  or  construction  could  be  required,  and  we 
e^ould  in  this  instance  find  that  c  o  on  the  horizon  would  measure  the 
rising  amplitude  and  or  the  rising  azimuth;  and  0  being  the  east 
and  r  the  north  part  of  the  horizon  of  the  instrument,  the  sun 
would  rise  at  about  N.E.  by  E.  Suppose  it  were  required  to  correct 
the  compass  at  any  time  of  the  day,  say  at  9  A.U.,  I  should  select  the 
9  A.M.  hour  circle  p^  s,  as  drawn  on  the  under  sphere  of  the  sphero- 
graph, and  notice  where  it  crosses  the  parallel  of  declination  DM  at  0 ; 
and  any  vertical  circle  (suppose  z0n)  which,  passing  through  the 
intersection,  cuts  the  horizon  (as  at  x),  would  riiow  the  bearing  in 
azimuth  as  measured  at  H  x ;  and  as  H  is  at  the  south  part  of  the  horizon 
and  c  is  at  the  east,  0  X  would  be  very  nearly  east  by  south  :  if  the 
compass  showed  by  it  that  the  sun  was  at  the  same  time  (for  instance) 
E.S.E.,  the  compass  would  have  an  error  of  one  point. 

It  seems  then  that  a  possibility  exists  of  totally  avoiding  accidents 
dependent  on  compass  errors,  and  by  a  means  sanctioned  and  approved 
by  the  Astronomer  Royal ;  and  although  changes  in  magnetic  condition 
cannot  be  foreseen  and  prevented,  we  in  reality  seem  to  be  able,  by 
merdy  turning  a  transparent  card  on  its  centre,  and  at  any  time,  or  at 
any  part  of  the  world,  and  by  a  process  which  occupies  about  ten 
seconds  of  time,  when  any  heavenly  body  is  visible,  and  wUhout 
requiring  any  observation  for  altitude,  to  place  an  effectual  check  upon 
a  compass. 

In  order  therefore  to  put  the  question  in  a  plain  and  available 
form  for  mariners,  the  following  is  proposed  as  a  system  applicable  at 
all  times  to  any  compass,  and  on  board  any  ship,  be  her  magnetic 
condition  whatsoever  it  may :  and  as  this  method  of  ascertaining  a  true 
azimuth  from  celestial  observation  is  totally  independent  of  the  horizon, 
it  is  available  in  a  few  seconds  whenever  any  heavenly  body  is  visible, 
even  in  hazy  weather,  and  is  therefore  much  more  convenient  and 
expeditious,  as  it  must  be  more  accurate,  than  any  swinging  of  a 
ship: — 

1.  As  a  mariner  always  knows  his  latitude  and  declination  to  the 
nearest  degree,  and  his  apparent  time  to  the  nearest  minute  or 
two,  let  him,  when  desirous  of  merely  checking  his  compass, 
find  at  once  the  sun's  true  azimuth  [Bbarino]  by  the  sphero- 
graph (or  by  construction  or  calculation,  at  pleasure),  and 
compare  the  result  with  his  compass  bearing  of  the  sun's  centre. 
If  his  ship  be  at  anchor,  and  he  wishes  to  examine  into  her 
general  local  attraction,  let  him,  u>hile  she  is  swinging  with  the  tide, 
take  the  bearings  of  the  ship's  head  as  she  comes  to  the  several 
points  of  the  compass,  noting  against  each  observation  the 
apparent  time  at  which  it  was  taken :  then  let  him  seek  against 
each  of  those  times  in  the  spherograph  the  corresponding  true 
azimuth  of  the  sun  (the  whole  is  done  by  one  movement  of  the 
upper  card  of  the  spherograph  on  its  centre),  and  by  comparison 
the  whole  condition  of  the  ship  for  that  day  or  period  is  shown, 
and  that  too  without  the  usual  labour  and  expense  and  deten- 
tion of  the  vessel  during  compass  correction,_Asjnany  as  300 
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bearings  have  been  taken  by  tbe  late  secretary  of  the  Compass 
Committee  at  Liverpool,  while  a  ship  has  been  swinging  with 
the  tide  even  in  so  quick  and  strong  a  river  as  the  Mersey. 

2.  Either  register  the  error  so  found  in  one  of  the  admiralty  forms 
of  graphic  delineation  (Sir  A.  Smith's),  or  adjust  the  shifting 
magnets  and  soft  iron  by  the  astronomer  royal's  method,  by 
the  assistance  of  Gray's  or  any  other  apparatus  for  effecting 
this  object.    [Compass,  The  Mariner's.] 

8.  Let  the  ship  occasionally  yaw  a  few  points  from  her  course  at 
least  once  a  day,  using  Uie  spherograph,  and  in  case  of  suspected 
bad  weather,  up  to  die  last  moment  at  which  a  heavenly  body 
is  visible. 

By  following  the  above  plan  the  compass  need  no  longer  be  a  source 
of  anxiety  to  an  officer  of  a  ship ;  for  instead  of  his  having,  as  at 
present,  to  depend  on  an  erroneous  system  of  adjustment  made  in  port 
perhaps  many  months  before,  or  by  the  working  of  an  azimuth,  for 
which  he  cannot  always  get  an  altitude,  he  can  dispense  with  both 
these  methods,  and  avoid  all  calculations  or  complexities  whatsoever, 
whenever  any  heavenly  body  is  visible.  If  by  night,  he  would  use 
the  star's  distance  in  time  from  the  meridian  of  the  place  as  if  it  were 
in  the  spherograph  apparent  time. 

From  the  extreme  simplicity,  infallibility,  and  rapidity  of  the  above 
method,  it  may  be  suggested  that,  in  passenger  over  sea  steamers, 
the  compass  ought  to  be  checked  once  in  every  watch;  for  this 
purpose  a  common  compass,  fitted  with  Captain  Robertson's  patent 
"  deviation  detector"  [Bkarinq],  would,  with  the  spherograph,  be  all- 
sufficient. 

COMPASS,  NOTATION  OF.  The  notation  of  the  mariner's  com- 
pass is  very  simple.  If  we  divide  a  circle  into  four  equal  parts,  each 
of  the  points  which  separate  those  parts  may  be  called  cardinal.  Pliny 
called  one  of  these  the  cardo  mundi,  or  the  pole  of  the  world,  meaning 
the  north  pole.  Another  ancient  author  speaks  of  the  cardo  cccli,  or 
the  pole  of  the  heavens,  meaning  also  the  north  pole ;  while  Quintilian 
speaks  of  the /ottr  as  the  qwUuor  cardines  mundi.  Hence,  by  common 
consent,  the  north,  east,  south,  and  west  are  called  "  cardinal  points.'' 

The  formation  of  the  compass  card  will  be  easily  understood  by  the 
following : — 

^        '^.      1     ^-      *• 
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Let  N.E.S.W.  represent  the  cardinal  points.  The  point  midway 
between  them  is  formed  by  combining  the  letters;  thus,  taking  the 
quadrant  or  quarter  of  a  circle  which  lies  between  N.  and  E.,  the 
intermediate  point  will  be  called  N.E.  If  we  halve  this  distance, 
N.  and  N.E.,  we  call  the  middle  point  N.N.E.  If  we  halve  now  the 
distance,  N.  and  N.N.E.,  we  call  it  N.  b.  E.  (or  north  by  east,  or  north 
towards  east,  for  any  further  combining  of  letters  would  be  incon- 
venient). In  like  manner  we  divide  N.E.  and  E.,  and  the  intermediate 
point  will  of  course  be  E.N.E.  (the  nearest  cardinal  point  always  stands 
first  when  we  combine  the  letters) ;  and  again,  halfway  between  E.N  E 
and  E.  would  be  E.  b.  N.  (or  east  towards  north).  It  need  only  to  be 
remembered  that  the  cardinal  points,  and  the  midway  points  between 
them,  such  as  N.E.,  S.E.,  N.W.,  S.W.,  always  have  the  word  "  by"  or 
"  b."  m  the  points  next  to  them.  The  other  three  quadrants  are 
formed  in  precisely  a  similar  manner.  We  thus  find  the  circle  divided 
mto  32  parts  or  points;  and  as  the  whole  circumference  of  a  circle  is 
divided  into  360  degrees,  360  divided  by  82  will  give  W  15',  or  m 
degi^ces,  as  the  angle  which  each  point  makes  at  the  centre  of  the 
compass. 

When  using  a  compaas  card,  the  observer  should  always  consider 
himself  as  at  the  centre  of  it,  and  not  outside  the  circle ;  for  the  centre 
of  the  compass  card  represents  the  point  of  the  earth  on  which  he  is 
standing,  and  the  visible  horizon  may  be  considered  to  be  represented 


by  the  outer  rim  of  the  card,  on  which  the  degrees  are  geneniUy 
marked. 
The  direction  in  which  an  object  lies  is  called  its  bearing.  [Beardtg.] 
COMPASSES.  This  term  we  suppose  to  be  synonymous  with  com- 
passers,  instruments  by  which  we  compass  or  go  round  a  space.  We 
shall  here  only  give  such  a  general  notion  of  difierenf  kinds  of  con- 
structions as  w^  perhai>8  suggest  the  most  convenient  for  any  par- 
ticular purpose. 

1.  Common  Compasses,  or  Dividers,— Theae  are  simply  two  pointed 
legs  on  a  common  pivot,  for  transferring  distances.  For  drawing  a 
circle  the  lower  end  of  one  of  the  legs  is  removed,  and  its  place 
supplied  by  a  holder  for  a  pencil,  or  by  a  steel  pen. 

2.  Hair  Compasses. — One  of  the  legs  has  a  part  attached  to  the  upper 
part  by  a  spring,  so  that  by  means  of  a  screw  a  very  small  motion  may 
be  given  to  the  lower  end.  It  is  convenient  for  very  accurate  dividing, 
but  must  be  used  with  care. 

8.  Triangular  Compasses. — These  have  three  legs  and  two  pivots,  so 
that  the  three  points  of  a  triangle  can  be  at  once  transferred.  This  is 
useful  only  in  rough  work,  as  the  instrument  iff  difficult  to  handle. 

4.  Proportional  Compasses. — These  consist  of  two  dividing  compasses 
with  a  common  pivot,  which,  when  open,  present  verticsdly  opposite 
angles ;  consequently,  the  intervals  between  the  points  of  one  and  the 
other  are  in  the  same  proportion  as  the  legs  of  one  to  the  legs  of  the 
other.  The  pivot  is  a  clamping  screw,  which  can  be  transferred  along 
the  interval  between  the  pairs  of  points,  and  a^cale  points  out  how  to 
adjust  the  instrument  so  as  to  alter  any  line,  or  surface,  or  solid,  in  a 
given  proportion.  These  compasses  sometimes  have  an  apparatus  for 
slight  adjustment ;  but  on  the  whole  we  consider  it  as  an  instrument 
for  rough  work. 

6.  Beam  Compasses, — This  instrument  is  a  cylindrical  bar,  perpendi- 
cular to  which,  with  clamping  screws,  slide  a  point  and  a  pencil  The 
use  of  it  is  to  describe  large  circles,  or  to  meiEusure  large  cQstonces,  the 
conmion  compasses  being  very  liable  to  slip  when  opened  very  wide. 
It  is  a  safe  and  sure  construction. 

6.  There  is  a  method  of  describing  a  small  arc  of  a  very  large  circle, 
as  follows :  An  elastic  rod  of  metal  is  furnished  with  a  rigid  bar,  on 
which  it  can  be  drawn  up  by  screws,  so  that  the  rod  shall  form  an  arc, 
the  chord  of  which  is  a  part  of  the  bar.  This  may  be  adjusted  so  as  to 
pass  through  three  given  points  nearly  in  the  same  straight  line,  and 
though  the  curve  then  described  by.  guiding  the  point  of  a  pencil  along 
the  rod  be  not  exactly  an  arc  of  a  circle,  yet,  for  all  small  flexures,  it 
will  come  sufficiently  near  for  practical  purposes. 

7.  CdUiper  Compasses,  or  callipers,  are  compasses  intended  to  measure 
the  calibre  or  diameter  of  round  bodies,  and  are  formed  with  cun-ed 
legs,  knobbed  instead  of  pointed.  Being  opened  imtil  the  body  to  be 
measured  can  only  just  pass  through  them,  the  distance  between  the 
two  internal  extremities  of  the  knobs  ia  of  course  the  diameter  of 
the  body. 

Many  other  species  of  compasses  have  been  constructed,  but  the 
above  are  the  principal  ones  in  common  use.  [Elliptic  Compasses.] 
COMPLEMENT,  that  magnitude  which,  with  another,  makes  up  a 
given  magnitude.  This  is  the  general  meaning  of  the  term ;  but  the 
most  usual  specific  uses  are  as  follows  :  Complements  of  the  parallelo- 
grams about  the  diagonal  of  a  parallelogram  :  through  a  point  in  the 
diagonal  draw  parallels  to  the  sides ;  the  whole  is  then  divided  into 
two  parallelograms  on  the  diagonal,  and  two  which  only  touch  the 
diagonal  at  one  angle.  The  latter  pair  are  called  by  Euclid  comple- 
ments to  the  former. 

The  complement  of  an  arc  or  angle  is  the  arc  or  angle  by  which  it 
falls  short  of  a  quadrant  or  a  right  angle. 

The  complement  of  a  logarithm  is  the  number  by  which  a  logarithm 
falls  short  of  10  :  thus  comp.  log.  2  is  10  —  '30103  or  969897. 

The  arithmetical  complement  of  a  number  is  the  number  by  which 
it  falls  short  of  the  next  higher  decimal  denomination.    Thus,  ar.  co. 
936  is  1000-936,  or  64;    arith.   comp.  of  83  is  100-83,  or  17. 
Beginning  from  the  left,  subtract  every  figure  from  9,  up  to  the  bst 
significant  figure,  which  subtract  from  10. 
For  the  complement  of  life,  see  De  Moivre's  Hypothesis, 
COMPLEMENTARY  COLOURS.    [Light.] 
COMPLUTENSLA.N  POLYGLOTT.    [Bible.] 
COMPOS,  or  NON  COMPOS,  MENTIS.    [Insanity.] 
COMPOSITE  ORDER.    [Column.] 

COMPOSITION.  In  the  gradual  progress  of  mathematical  Ian- 
guage,  this  word  has  acquired  a  general  meaning,  as  follows :  Any  one 
magnitude  is  said  to  be  compounded  of  two  others,  when  it  produces 
the  same  effect  as  the  other  two  put  together.  For  instance,  if  we 
increase  a  length  in  the  proportion  of  3  to  7,  and  then  increase  the 
result  in  the  proportion  of  2  to  5,  the  original  line  is  increased  in  the 
proportion  of  3  x  2  to  7  x  5,  or  of  6  to  35.  Hence  the  proportion  of 
6  to  35  is  said  to  be  the  proportion  compounded  of  (out  of )  the  pro- 
portions of  3  to  7  and  2  to  5. 

The  effects  of  which  it  is  in  our  power  to  form  a  distinct  conception 
are  of  two  kinds :  1.  Those  in  which  there  are  only  two  kinds  ima^- 
nable,  and  those  two  diametrically  opposite,  with  one  neutral  inter- 
mediate state.  2.  Those  in  which  the  diametrically  opposites  have  an 
infinite  number  of  intermediate  gradations.  Loss  or  gain  of  money  is 
an  instance  of  the  first ;  change  of  direction  of  the  second-  If,  at  the 
rate  of  an  inch  to  a  shilling,  gains  were^measured^nQrthjrard  ^t^pi  » 
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given  point,  and  losses  southward,  we  could  immediately  make  it  a 
necessary  consequence  that  the  balance,  if  any,  is  represented  by  a  line 
northward  or  southward,  according  as  it  is  for  or  against.  But  draw  a 
line  eastward,  and  it  will  readily  be  admitted  that  such  line  will  not 
present  itself  in  any  necessary  connection  with  a  sum  lost  or  gained, 
or  neither  lost  nor  gained.  For  if  the  latter,  why  should  a  line  eastwaixl 
be  preferred  tp  a  line  westward,  or  in  any  other  direction  ?  ^ 

iLa  inmiense  number  of  modes  of  composition  will  readily  suggest 
themselves,  in  which  addition  and  subtraction  are  the  processes  by 
which  composition  takes  place.  If  I  go  three  miles  northward,  and 
then  two  miles  &rther,  I  go  in  all  3  +  2,  or  6  miles  northward.  Other 
modes,  as  in  the  instance  first  given,  wiH  suggest  themselves,  in  which 
multiplication  and  division  are  the  compounding  processes,  and  so  on 
ad  infinitum.  These  are  all  cases  in  which  magnitude  only  is  con- 
cerned ;  but  whenever  we  have  both  magnitude  and  direction,  it  is 
plain  that  we  have  now  both  magnitude  and  direction  to  consider  in 
the  effect.  If  I  go  a  mile  northward  and  then  a  mile  east^^lu^,  the 
whole  effect,  as  to  direction,  will  be,  that  I  go  tojbhe  north-east ;  as  to 
magnitude,  that  I  go  not  two  miles,  but  only  ^  2  miles,  or  1*414  miles 
very  nearly.  Here  is  an  instance  in  which  the  components  are  repre- 
sented in  magnitude  and  direction  by  two  sides  of  a  triangle,  while  the 
total  effect  is  similarly  represented  by  the  third  side.  In  the  article 
Centre  will  be  foimd  various  instances  in  which  the  meaning  of  that 
term  implies  the  point  at  which  a  single  action  must  take  place,  which 
will  produce  the  same  effect  as  a  number  of  different  actions  produced 
on  a  number  of  points. 

In  mechanics,  we  have  to  consider  the  combined  effects  of  different 
velocities,  pressures,  momenta,  rotations,  &c.,  commimicated  at  the 
same  moment  of  time  to  the  same  body.  In  all^  the  law  of  oompodtion 
is  found  to  be  as  follows  :^ 


In  what  sense  soever  the  actions  at  F  can  be  represented  in  magnitude 
and  direction  by  p  a  and  pb,  in  that  same  sense  can  the  joint  effect  be 
represented  by  p  o,  the  diagonal  of  the  parallelogram,  in  both  magni- 
tude and  direction :  or  p  a  and  a  o  being  the  actions  (a  o  being  equal 
to  p  B  in  magnitude  and  direction),  p  c,  the  third  side  of  the  triangle, 
is  the  united  action.  Thus,  if  at  the  same  instant  we  communicate 
motion  to  p  in  the  directions  p  a  and  pb,  with  velocities  pa  and  p  B 
per  second,  we  thereby  merely  communicate  to  p  a  velocity  p  o  per 
second,  in  the  direction  p  o.  The  same  holds  of  momenta  and  pres- 
sives;  and  even  if  we  give  P  two  separate  rotations,  which  would 
separately  carry  it  round  the  axes  p  a  and  p  B  in, angles  per  second 
which  are  in  the  same  proportion  as  P  a  and  p  b,  the  joint  effect  is  a 
rotation  rotmd  the  axis  p  c  with  an  angle  per  second  which  is  to  the 
angle  of  p  a  (or  p  b)  as  P  o  is  to  p  a  (or  p  b). 

We  have  here  not  to  prove  these  things,  but  only  to  illustrate  the 
word  cx)mposition.  But  this  we  must  remark,  that  our  preconceived 
notions  wUl  never  allow  us  to  say  that  a  is  the  effect  of  p  and  Q,  and  b 
of  R  and  8,  unless  the  application  of  p,  Q,  R,  and  s  together  will  be  the 
same  in  effect  as  that  of  a  and  b  together.  We  shall  show  that  this 
necessary  condition  of  our  notions  of  cause  and  effect  is  preserved 
in  the  method  of  composition  just  described.  Let  p  x,  B  T,  and  o  z  be 
parallel  to  each  other ;  then,  if  our  law  of  composition  be  general, 
p  B  is  the  effect  of  P  x  and  p  T.  Therefore  p  x,  p  T,  and  p  a  should  be 
together  equivalent  to  P  0.  But  a  z  is  equal  to  p  T,  and  p  z  is  therefore 
equivalent  to  p  a  and  p  T.  Therefore  a  c  should  be  the  effect  of  p  z 
and  p  X,  which  we  immediately  see  it  is,  being  as  much  the  diagonal  of 
PxczasitisofpBOA. 

As  another,  and  a  very  curious  instance  of  composition,  we  shall 
notice  the  following :  Suppose  x  and  y  are  to  be  measured,  and  both 
are  subject  to  error,  every  error  entailing  loss  in  proportion  to  its 
magnitude,  and  causing  equal  loss,  whether  it  be  an  error  of  excess  or 
an  error  of  defect  Suppose  also  that  the  errors  are  of  such  a  kind  that 
the  average  of  any  number  of  measurement  is  more  probably  right 
than  any  other.  Let  a  and  b  be  the  sums  which  it  would  be  equitable 
to  pay  for  insuring  x  and  y,  that  is,  which  should  be  given  to  any  one 
who  would  agree  to  bear  the  loss  on  x  and  y  separately.  The  sum 
which  should  then  be  given  to  one  who  would  bear  the  total  loss 
arising  from  the  possible  error  in  a;  +  y  is  not  a  +  b,oa  might  at  first 
appear,  but  Vd^  +  6^,  or  the  hypothenuse  of  a  right-angled  triangle  of 
which  a  and  &  are  as  the  sides. 

Our  limits  will  not  allow  us  to  enlarge  on  this  subject ;  we  shall  add 
the  two  following  remarks. 

1.  The  fact  of  the  law  of  composition  being  the  same  both  for 
velocities  and  pressures,  has  caused  many  writers  on  mechanics  to 
confound  the  two,  as  if  the  one  proved  the  other,  which  is  neither  true, 
nor  even  vary  probable.  And  other  writers  on  medianics,  while 
proving  this  general  law,  that  actions  which  can  be  represented  by  the 
two  sides  of  a  triangle  produce  an  action  which  can  be  represented  by 
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the  third  side,  have  restricted  the  proposition,  and  seem  to  imagine 
that  what  they  prove  is  true  ot  forces  only.  This,  with  great  deference 
to  such  a  writer,  we  conceive  M.  Poisson  to  have  done  in  the  well- 
known  proof  at  the  beginning  of  his  mechanics,  a  work  which  we  may 
take  this  opportunity  of  saying,  we  hold  in  higher  estimation  than  any 
other  elementaiy  mathematico-physical  work  whatsoever. 

2.  The  difficulties  of  negative  quantities  in  algebra  arose  from  a  want 
of  generality,  which  gave  rise  to  the  attempt  to  express  composition  by 
addition  only  or  by  subtraction  only,  where  either  addition  or  sub- 
traction might  be  requisite ;  and  the  difficulties  of  impossible  quanti- 
ties arose  out  of  a  similar  deficiency,  bearing  the  most  complete 
analogr  to  trying  to  compound  in  magnitude  only,  in  cases  where 
both  aivendty  of  magnitude  and  of  dii^Bction  should  have  been  con- 
sidered. 

COMPOST.    [Manure.] 

COMPOUND,  that  which  results  from  composition.  [Composi- 
tion.] 

COMPOUND  ADDITION.    [Addition.] 

COMPOUND  INTEREST.    [Interest.] 

COMPOUND  QUANTITIES  [Arithmetic],  quantities  in  which 
more  than  one  tmit  is  employed,  as  in  2  pounds,  8  shillings,  and  6 
pence  :  2  miles,  8  yards,  and  4  inches. 

COMPOUND  RADICALS.  A  term  applied  in  chemistry  to  those 
combinations  of  elements  which  act  towards  oxygen^  hydrogen,  and 
acids,  as  simple  elements.    [Oroanio  Radicals.] 

COMPOUND  RATIO.    [Composition;  Ratio.] 

COMPOUNDING  OP  A  FELONY.    [Felony.] 

COMPRESSIBILITY  OP  WATER.    [Elasticitt.] 

COMPURGATOR.  In  the  middle  ages  a  practice  prevailed, 
derived  from  the  canon  law,  of  permitting  persons  accused  of  certain 
crimes  to  dear  themselves  by  purgation.  In  these  cases  the  accused 
party  formally  swore  to  lus  innocence,  and,  in  corroboration  of  his 
oath,  twelve  other  persons,  who  knew  him,  swore  that  they  believed 
in  their  consciences  that  he  stated  the  truth.  These  twelve  persons 
were  called  compurgators.  (Ducange, '  Juramentmn.*)  This  proceed- 
ing appears  to  have  existed  among  the  Saxons,  and,  in  process  of  time, 
it  came  into  use  in  England  in  civil  cases  of  simple  contract  debts. 
[Wager  of  Law.]  The  ceremony  of  canonical  puigation  of  derks- 
oonvict,  which  was  nothing  more  than  the  formal  oath  of  the  party 
accused,  and  the  oaths  of  his  twelve  compurgators,  continued  in 
England  until  it  was  abolished  by  the  stat.  18  Eliz.  c.  7.  [Benefit 
OF  Clergy.]  (Blacksi  '  Comm./  Dr.  Kerr's  edit,  vol.  iii.,  864 ;  iv., 
484.) 

COMPUTATION.  We  need  not  tell  those  who  are  acquainted  with 
the  existing  treatises  on  arithmetic,  that  in  no  one  instance  do  they 
pretend  to  give  any  mode  of  fonmng  good  habits  of  coihputation. 
The  beginner,  after  receiving  instructions  as  to  what  is  to  be  done  in 
the  several  great  rules  of  ari^mietic,  is  allowed  to  manage  the  details 
as  he  can. 

The  mere  mechanical  art  of  computation,  apart  from  arithmetical 
reasoning  or  application  to  subjects  of  interest,  is  no  veij  lofty  exer- 
cise of  the  mind.  A  wonderful  degree  of  proficiency  m  it  can  be 
attained  by  many  who  find  connected  reasoning  almost  an  impossibility ; 
and  on  the  other  hand,  some  of  the  first  among  mathematical  dis- 
coverers have  hardly  arrived  at  more  than  the  expertness  of  an  ordinary 
schoolboy.  It  is  one  of  those  arts  among  many  which  are  accessible 
to  all  who  begin  witii  a  determination  to  conquer  difficulties,  and  a 
power  of  arriving  at  methodical  habits :  no  person  who,  after  begin- 
ning in  the  right  way,  is  obliged  to  confess  a  total  failure,  has  any 
ground  to  suppose  that  he  could  master  a  common  manual  art:  he 
may  be  a  genius,  but  nothing  could  make  him  a  weaver.  That  we 
may  not  frighten  any  one  of  the  thousands  who  are  miserable  computers 
after  going  through  years  of  school  disdpline,  and  whose  minds  are 
too  well  made  to  allow  them  to  flatter  themisdves  that  they  were 
above  it,  it  is  but  fidr  to  say  that  very  few  are  allowed  to  begin  in 
the  right  way.  Every  merely  mechanical  business  must  be  learned 
by  a  Buffident  repetition  of  the  most  purelv  dementary  steps.  A 
discipline  of  the  mind  may  be  taken  up  at  the  wrong  place,  and  still 
be  a  discipline,  though  not  so  perfect  as  it  might  have  been.  But  in 
what  is  merely  art,  nothing  can  compensate  for  the  want  of  habit  of 
operation  duly  learned  at  the  proper  time.  Now  computation  is  only 
an  art :  its  elements  are  a  small  number  of  acts  of  memory :  its  details 
consist  in  a  still  smaller  number  of  operations,  each  of  which,  by 
itself,  is  of  the  utmost  simplidty. 

Many  readers  will  suppose  us,  in  speaking  of  the  dementary  rules 
of  arithmetic,  to  mean  addition,  subtraction,  multipUcation,  and  division, 
as  given  in  the  books :  but  we  should  as  soon  think  of  saying  that 
the  elementary  operations  of  a  journeyman  tailor's  business  are  the 
making  of  coats,  waistcoats,  and  trowsers.  The  rules  just  named  are 
the  perfection  of  computation,  not  its  commencement :  he  who  can 
do  them  dl  with  ease  and  accuracy  is  a  calculator.  The  fundamental 
operations  of  which  we  speak  are  to  those  elaborate  processes  just 
what  threading  a  needle  and  drawing  a  stitch  are  to  the  making  of  a 
coat.  We  can  carry  the  comparison  still  further :  and  its  justice  is 
not  accidental,  but  the  necessary  consequence  of  the  resemblance  of 
dl  mechanical  operations.  We  do  not  say  that  a  workman  who  is 
capable  of  joining  two  pieces  of  doth  together  with  strength  and  neat- 
ness is  a  finished  tailor :  he  cannot  therefore  choose  cloth,  cut  out 
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cloth,  imitate  fashions,  but  he  can  follow  directions,  and  he  is  the  man 
who  actually  makes  the  coat.  Nor  do  we  mean  that  the  person  who 
can  merely  perform  the  four  rules  is  a  complete  arithmetician :  he 
cannot  know  how  to  apply  those  rules,  he  has  not  learned  how  to 
think  of  their  uses.  But,  under  directions,  he  can  really  manage  the 
,  last  and  executive  process  of  any  mathematical  inquiry.  Until  he 
is  something  better,  he  is  but  a  tool  in  the  hands  of  others,  but 
no  one  thinks  the  less  of  tools  because  they  cannot  work  of  them- 
selves. 

Is  this  then,  we  shall  be  asked,  all  that  you  propose,  namely,  to 
describe  addition,  subtraction,  multiplication,  and  di\'ision?  We 
answer,  yes,  and  on  these  simple  grounds,  that  nothing  more  is  wanted, 
and  that  in  what  we  have  to  say  upon  them,  we  shall  touch  the  reason 
why  so  many  persons  are  incapable  of  and  disgusted  with  arithmetical 
process.  There  are  but  few  who  find  much  difficulty  in  comprehend- 
ing what  is  to  be  done  in  a  question  of  arithmetic :  but  there  are 
many  who  find  that,  however  clearly  they  may  see  the  way,  there  is  a 
heavy  and  broken  ascent  between  them  and  the  answer.  The  figures 
will  not  come  right,  there  is  nothing  but  mistake  after  mistake :  and 
though  everything  else  is  gained,  the  result  is  not.  Few  of  those  who 
are  thus  perplexed  are  aware  that  nothing  is  wanting  but  attention  to 
the  elementary  processes  with  a  better  method  than  a  beginner  invents 
(or  himself :  every  one  knows  that  books  and  teachers  give  no  method 
at  all. 

The  following  system  of  exercises  constitutes  the  whole  of  what  is 
necessary.  The  degree  of  attention  with  which  each  is  to  be  practised 
must  depend  upon  the  circumstances  of  the  learner's  case.  Each  one 
contains  a  difficulty  which  most  persons  will  suppose  they  could  avoid, 
some  in  one  manner,  some  in  another.  Their  several  suppositions  are 
true ;  and  it  is  just  as  true  that  the  trouble  and  riak  wiUi  which  an 
infant  learns  to  walk  upon  its  feet  could  be  avoided ;  some  could  con- 
tinue to  crawl,  others  could  contrive  to  walk  on  their  knees ;  all  would 
get  on  in  a  certain  manner.  Any  person  who  is  determined  to  succeed, 
and  who  has  reason  to  know  that  his  method  has  not  answered  as  yet, 
should  try  our  plan  with  the  faith  of  a  learner.  But  we  can  promise 
him  no  success  unless  he  will  make  up  his  mind,  from  the  outset, 
entirely  and  at  once  to  abandon  every  habit  which  we  condemn,  and  to 
adopt  every  mode  which  we  prescribe :  and  this,  though  it  should  seem 
to  him  that  what  he  has  to  take  up  is  more  difficult  than  what  he  is  to 
leave  ofif.  He  may  take  any  time,  and  must  not  be  discouraged  by 
finding  that  the  new  operations  are  at  first  longer  than  the  old  ones. 
He  must  continually  attempt  more  and  more  rapidity,  remembering 
that  quickness  of  operation  will  never  come  of  itself  by  practising  with 
deliberate  caution.  Slow  and  sure  is  better  than  quick  and  wrong,  no 
doubt,  if  one  or  the  other  must  be  the  end  of  it ;  but  quick  and  ture 
must  be  the  motto  of  an  arithmetician.  All  very  correct  computers 
that  we  have  seen  have  been  rather  rapid  workers :  we  believe  the 
reason  to  be  that  those  who  cannot  acquire  rapidity  give  it  up  in 
disgust, 

1.  Presuming  that  the  learner  can  count  one,  two,  three,  &c.,  as  fast 
as  he  can  speak  the  words,  he  must  then  try  if  he  can  do  the  same 
backwards,  as  fifty,  forty-nine,  forty-eight,  forty-seven,  &c  He  must 
then  practise  counting  forward — ^by  two  at  a  time,  as  in  2,  4,  6,  &c., 
1, 3,  5,  kc. — by  three  at  a  time,  as  in  1,  4,  7,  &c.,  2,  5,  8,  &c.,  8,  6,  9, 
&c. — by  four  at  a  time,  as  in  1,  6,  9,  &c.,  2,  6, 10,  &<s. — and  so  on  up  to 
11  or  12  at  a  time.  The  same  should  be  done  backwards,  as  in  the 
following  by  sevens,  90,  83,  76,  69,  &c.  In  doing  this  he  must  not  use 
any  description,  either  vocal  or  mental :  it  must  not  be  22  and  6  are 
28,  28  and  6  are  84,  &c. ;  but  22,  28,  34,  kc.  These  various  processes 
should  be  carried  to  or  from  100  at  least. 

2.  Proceed  to  form  with  rapidity  the  number  which  must  be  added 
to  a  given  number  to  make  up  the  next  number  which  ends  wiUbi  a 
given  digit.  Thus,  one  of  the  questions  asked,  at  its  fullest  length,  is 
**  Given  38  and  4,  how  much  must  be  added  to  88  to  give  the  next 
number  that  ends  with  4.  "  But  all  that  must  be  repeated,  orally  or 
mentally,  is  "88  and  six  are  forty-/our.'*  Write  down  a  row  of 
numbers^  as  in 
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and  practise  thus  :— 72  and  7  are  79,  29  and  7  are  36, 96  and  7  are  108, 
63  and  9  are  72,  &c. ;  taking  72,  29,  96,  ko.,  for  the  successive  lesser 
numbers,  and  9,  6,  8,  &o.,  for  the  successive  unit  figures  of  the  greater 
numbers. 

8.  Endeavour  occasionally,  in  the  exercise  immediately  preceding, 
and  in  those  which  follow,  to  fix  the  thoughts  particularly  upon  the 
tnu  of  the  result  It  will  generally  happen  that  the  units  are  imme- 
diately to  be  written  down  and  discarded,  while  the  tens  are  to  be 
retained  in  memory.  Practise  repeating  a  number,  so  as  while  repeat- 
ing it  to  write  down  the  units  and  thiiik  of  the  tens  :  thus,  in  76,  at 
the  moment  of  writing  down  6,  think  of  7. 

4.  Learn  the  multiplication  table  up  to  12  times  12,  but  not  with 
the  usual  practice  of  wording  all  the  results,  as  in  "  7  times  8  make 
C6,"  "  4  times  5  are  20,"  kc.  The  taWe  must  be  so  learnt  that  the 
two  factors  suggest  the  product  instintaneously.  Thus,  8  and  9  miujt 
give  72  the  instant  they  come  together  in  the  mind ;  and  so  on.  Take 
a  row  of  numbers  as  before,  and  looking  at  the  successive  pairs,  repeat 
the  products.  Thus,  2  9  8  7  4  3  5,  &c.,i8  to  suggest  18, 72,  56,  28, 12, 
15,  &c.,  as  fast  as  the  woitls  can  be  spoken.     Those  who  have  been 


accustomed  to  learn  the  multiplication  table  from  the  half  of  it,  alwavs 
putting  either  the  greater  fshctor  first,  or  else  the  lesser,  must  no^r 
accustom  themselves  to  the  whole :  5  and  9,  or  9  and  5,  must  suggest 
45  with  equal  ease. 

5.  Augment  the  last  exercise  as  foUows  : — Having  three  digits  learn 
to  pass  in  thought  immediately  to  the  product  of  the  first  two  aug- 
mented by  the  third;  thus  7,  9, and  8  must  lead  to  7  times  9  increa&^l 
by  8,  or  71.  Take  a  row  of  figures,  as  before,  say,  2497163,  Ac.,  which 
must  be  made  the  means  of  suggesting  immediately  17,  43,  64,  IS,  9, 
kc.  The  usual  repetition,  ''twice  4  are  8  and  9  are  17/'  kc,  must  not 
be  tolerated  for  one  moment. 

6.  Acquire  the  power  of  combining  the  fifth  and  second  exercises  as 
follows  t — Having  four  digits,  learn  to  add  the  third  to  the  product  of 
the  first  and  second,  and  to  pass  on  to  the  next  number  which  has  the 
fourth  in  its  unit's  place.  Thus,  with  7,  8,  6,  and  0,  think  of  61  w 
times  8  and  5),  as  in  the  last  exercise,  and  as  in  the  second,  get  "61 
and  9  are  70."  Repeat  only  as  much  as  is  in  the  last  phrase,  dealing 
with  the  first  three  numbers  by  the  habit  acquired  in  the  last  exercise. 
Thus,  with  the  row  of  numbers  19728663,  &c.,  should  be  rapidly  sug- 
gested—16  and  6  are  22,  65  and  3  are  68, 22  and  4  are  26,  54  and  9  arc 
63,  kc. 

7.  Having  four  numbers,  deal  with  the  first  three  as  in  the  fifth 
exercise,  and  then  repeating  the  result,  add  the  fourth.  Thus,  from 
2,  7,  5,  8,  get  19  and  8  are  27.  Thus,  the  row  of  figures  7984361,  &c., 
must  give— 71  and  4  are  75,  76  and  8  are  79,  85  and  6  are  41,  18  and 
1  are  19. 

8.  Having  a  digit  and  a  number  of  two  places,  learn  to  arrive 
speedily,  and  with  few  words  at  the  number  of  times  which  the 
second  contains  the  first  (when  not  more  than  9),  and  at  the  remainder. 
Thus,  "  7  in  53,  7  times  and  4,"  "  8  in  29,  8  times  and  5,"  &c. 

A  person  who  really  desires  to  become  a  good  computer  mutt  arrive 
at  the  power  of  performing  these  exercises  easily,  quickly,  and  accu- 
rately. It  is  possible  to  dispense  with  them,  and  it  is  possible  to  dis- 
pense with  rules  and  numerals  altogether  and  to  use  pebbles.  But  we 
are  very  confident  that  when  these  exercises  are  once  made  very  rapid 
and  safe,  the  computer  has  gone  through  nine  parts  out  of  ten  of  his 
training:  he  can  walk,  and  will  soon  leam  to  find  his  way.  The 
common  error  lies  in  imagining  that  learning  to  find  the  way  is  learn- 
ing to  walk. 

We  now  take  the  fovir  rules,  insisting  on  the  details  of  the  mode 
of  performing  each  of  them,  and  presuming  the  usual  process  to  be 
known. 

Numeration. — Leam  to  distinguish  tens,  hundreds,  kc.,  not  by  the 
places  in  which  their  digits  come,  but  by  the  numbers  of  places  which 
come  after  those  places.  Instead  of  connecting  thousands  in  the  mind 
with  the  fourth  place,  connect  them  with  three  places  cut  off.  Thus 
176493  has  1764  hundreds,  176  thousands,  kc. 

Addition. — ^Add  as  in  exercise  1 ;  thus,  if  the  figures  were  to  be  7  2 
8  4,  kc,  it  should  not  be  7  and  2  are  9  and  8  are  12  and  4  are  16,  &c., 
but  7,  9, 12,  16,  kc.  Dwell  upon  the  tens  to  be  carried,  in  writing 
down  the  units.  In  the  following  question,  every  word  that  should  be 
repeated,  orally  or  mentally,  is  written  down,  and  each  figure  that  Is 
to  be  written  down  is  marked  with  an  accent ;  each  ten  thai  is  to  be 
dwelt  on  for  a  moment  is  in  italics  : — 


27649 

9276 

808 

44615 
2799 

10868 

95515 


8, 17,  22,  80,  86,  /or^y-five' 
10, 19,  20,  27,        thirty-one' 
11, 18,  24,  27,  29,  ihiriy-^ve' 
8,   5,    9,18^        ivoenty-^Ye' 
Z,   7,  nine' 


Let  the  method  of  verification  be  simply  taking  the  columns  in  the 
opposite  order,  or  downwards,  as  9, 15,  23,  28,  87,/arty-five',  kc. 

Subtraction. — Let  the  several  subtmctions  be  made  by  mental  re- 
covery of  additions  as  in  exercise  2 :  not  "  7  from  16  leaves  9,"  but  "  7 
and  9,"  not  repeating  16,  which  is  unneoeasary,  inasmuch  aa  when  9  is 
found,  16  is  done  with,  and  the  carriage  of  one  is  all  that  is  to  be 
remembered.    The  following  detail  has  every  word  of  the  prooesi  : — 

274681307     8  and  9' ;  5  and  5' ;  10  and  8' ;   9  and  2';   2  and  1'  ; 
95818948     8  and  8' ;  5  and  9';  10  and  7' ;  1  and  1'. 

179812859 

According  to  even  recent  books  the  computer  should  say,  "  8  from 
7  I  cannot,  but  8  from  17  and  there  remains  9,  set  down  9  and  carry 
one,"  &c.  It  would  be  shorter  than  this  to  say,  "  8  from  the  next 
higher  number  that  ends  with  7  leaves  9."  Our  plan  is  the  abbrevia- 
tion uf  "  8  and  9  make  up  the  next  number  that  ends  with  7  **  repeating 
only  the  first  three  words. 

MidlipUcation. — ^Apply  the  exercises  4  and  5  to  the  usual  prooesiL 
Here,  aa  before,  the  detail  given  has  every  word  which  need  be 
repeated.    The  figiu-es  to  be  written  down  are-a^ented ;  all  others  are 
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7296 
859 


65664 
86480 
58868 


54',  86',  26',  6'5';   80',  48',  14',  8'6';  48',  76,'  23',  6'8  ; 
4';  6'j  8, 16,  22'i  8, 12, 17'j  i,  10, 16'j  9, 12';  '6. 


6267264 

The  usual  process  of  catting  out  the  nines,  as  it  is  called,  though  not 
an  absolute  verification,  is  a  useful  one.  Without  entering  upon  its 
demonstration,  we  describe  it. 

Casting  out  the  nines,  means  adding  together  the  digits  of  a  number 
and  throwing  out  9  as  f^  as  it  arises.  Thus  in  26647895  we  have — 2 
and  6  are  8  and  6  are  14,  throw  out  9  and  5  remains ;  take  in  the  next 
figure  4,  giving  9,  throw  out  9  and  0  remains;  then  7  and  8  are  15, 
throw  out  9  and  6  remains ;  pass  over  the  9  and  take  in  5  which  gives 
11,  on  which  two  remains.  All  that  is  necessary  to  be  repeated  is  2, 
8, 14,  5,  9,  7, 15,  6, 11,  2.  Cast  the  nines  out  of  both  foctors,  multiply 
the  results,  and  cast  out  nines ;  the  answer  should  give  the  same  figure 
as  the  reputed  product  gives  when  the  nines  are  cast  out.  Thus  7296 
and  859  give  6  and  4,  the  product  of  which  is  24,  giving  6  :  and  the 
reputed  product  6267264  also  gives  6.  This  is  a  nigh  presumption 
that  the  result  is  coirect :  the  error,  if  any,  lies  in  this,  that  the  figiu-es 
of  6267264  which  are  too  great  are  exactly  compensated  by  others 
which  are  too  small  Now  it  is  very  unlikely  that  this  exact  com- 
pensation of  errors  should  exist ;  and  in  this  unlikelihood  consists  the 
strong  presumption  of  verification  which  the  rule  of  casting  out  the 
nines  affords. 

It  may  be  observed  that  this  rule  applies  to  all  operations,  thus  : — 
Do  with  the  result  of  casting  out  the  nines  the  same  as  was  done  with 
the  numbers  from  which  the  nines  were  cast  out ;  the  answer,  with  its 
nines  cast  out,  should  give  the  same  result  as  arises  from  casting  out 
the  nines  of  the  reputed  answer.  Thus  in  the  previous  example  of 
addition,  the  nines  cast  out  from  the  several  numbers  to  be  added  give 
1,  6,  2, 2,  0,  5,  the  sum  of  which,  with  nines  cast  out,  is  7,  the  same  as 
from  the  reputed  answer  95515.  In  subtraction,  it  may  be  necessary 
to  i<ike  in  a  nine  before  subtracting. 

Divition. — This  rule  is  considerably  shortened,  and  (in  our  opinion, 
though  we  think  many  would  differ  from  us)  increased  in  safety,  by 
performing  each  subtraction  without  setting  down  the  multiplication. 
Asa  preliminary,  suppose  it  required  to  subtract  7  times  29398  from 
410843.  Beginning  with  7x8  instead  of  putting  it  down  as  56,  look 
at  3  and  pass  from  56  to  63,  writing  down  the  7  and  carrying  the  6 
tens  just  used.  Take  these  6  tens  and  7  times  9,  giving  69,  and  make 
them  up  to  74,  putting  down  the  5,  and  carrying  7.  Au  that  need  be 
repeated  is  as  follows,  dweUihg  on  the  tens  carried : — 


From  410848 
Take    29898x7 


205057 


56  aaid  7'  make  63;  69  and  5'  make  74; 
28  and  0'  make  28 ;  65  and  fi'  make  70 ; 
21  and  0'  make  21 ;  2  and  2f  make  4. 


Suppose  8298614829  is  to  be  divided  by  47698.  Instead  of  the 
usual  plan,  write  the  divisor  on  the  left,  or  the  quotient  on  the  right : 
at  any  rate,  the  divisor  and  the  quotient  should  be  near  one  another. 

Divisor  47698)3298614829 
Quotient  69051   481734 
~  245282 
67929 
20231  remamder. 

The  work  is  as  follows : — The  first  quotient  figure  being  6,  subtract 

6  times  47698  from  829861,  thus  :  48  and  8'  are  51,  59  and  7'  are  66, 
42  and  1'  are  48,  46  and  8'  are  49,  28  and  4'  are  82.  The  4  being 
brought  down,  and  9  ascertained  to  be  the  next  quotient  figure,  we 
have  72  and  2'  are  74,  88  and  5'  are  98,  68  and  4'  are  67,  69  and  2'  are 
71,  43  and  0  (unnecessary)  are  43.  Then  8  and  2  are  brought  down, 
0  and  5  written  as  quotient  figures,  and  40  and  2'  are  42,  49  and  9'  are 
58,  35  and  7'  are  42,  89  and  6'  are  45,  24  and  0  are  24.  The  last 
quotient  figure  is  1,  and  8  and  1  are  9,  9  and  3'  are  12 ;  7  and  2'  are  9, 

7  and  0'  are  7,  4  and  2'  are  6. 

Casthig  out  the  nines,  the  poducts  obtained  from  the  divisor  and 
quotient,  increased  by  the  result  of  the  remainder,  ought,  after  casting 
out  nines,  to  agree  with  the  dividend.  Here  the  divisor  gives  7,  the 
quotient  8,  and  the  remainder  8  :  7  times  3  and  8  is  29,  giving  2 ;  the 
dividend  also  gives  2. 

We  have  put  down  every  stop  of  the  work  in  all  the  rules.  The 
very  basis  of  this  method  is  the  acquisition  of  such  expertness  in  the 
previous  exercises  as  will  enable  the  computer  to  dispense  with  a  large 
quantity  of  the  ordinary  halting-places.  We  need  not  enter  upon  the 
rules  for  the  extraction  of  the  square  and  cube  root  [Squaub|»  or  of 
the  solution  of  equations  [Iitvoldtion  and  Bvoltjtion],  at  length ; 
but  we  shall  annex  an  example  of  each,  leaving  the  reader  to  apply  the 
seventh  exercise  in  its  proper  place.  In  the  contracted  part  of  Homer's 
method,  we  add  to  the  method  of  the  last  article  cited,  a  provision  for 
making  the  first  figure  on  the  right  of  the  vertical  line  of  contraction 
as  correct  as  the  process  will  allow  it  to  be.  This  last  process  (Homer's 
method)  is  the  best  exercise  of  computation.  It  involves  all  rules  in  a 
form  of  considerable  detail  and  dispersion. 


First,  we  put  down  the  prooeas  for  the  extraction  of  the  equaie  root 

157)12-52996408614166778849^87 
22      (17 
245    1300 
2502      7500 
25049    249600 
250589    2415900 
2505986     16059900 
25059924    102898400 
2505992808  •  21587040000 
25059928166     153909753600 
250599281721     355018460400 
2505992817224  10441917867900 
2505992817228      417946599004 

167347317281 

16987748248 

1951791345 

197596373 

22176876 

2128934 

124140 

23900 

1347 

94 

19 

1 

Now  let  it  be  required  to  find  the  positive  root  of  a*  +  aj*  — 12«  — 
12  =  0.  *^ 


1 

—12 

12(8-4641016151877545871 

4 

0 

12000 

7 

2100 

1986000 

100 

2516 

126664000 

104 

294800 

8142656000 

108 

801556 

49953279000000 

1120 

80834800 

19025101177699 

1126 

80880336 

468188647708 

1182 

8092588800 

158901517715 

11380 

8092702721 

4260501864 

11884 

80928166480000 

1167681541 

11388 

80928177822801 

289885444 

118920 

80928189214603 

22838022 

118921 

8092819604998$ 

1688280 

113922 

30928202885367 

141870 

11892300 

8092820299929 

18157 

11892301 

8092820811321 

2698 

11392802 

809282081702 

219 

11392803 

809282082272 

8 
0 

In  both  these  examples  the  result  is  carried  to  about  three  times  as 
many  figures  as  are  usually  wanted.  But  this  is  what  should  be  done 
in  computing  for  exercise.  No  one  does  his  very  highest  with  ease  or 
with  certainty ;  and  a  person  who  can  safely  and  rapidly  knock  off  the 
seven  or  eight  figures  which  are  generally  requisite  must  be  one  to 
whom  a  much  la^r  amount  of  correctness  is,  or  has  been,  familiar. 

It  is  necessaiy  to  insist  particularly  upon  acquiring  the  habit  of  rapid 
computation  by  attempts  at  rapidity.  Taking  any  exercises  which 
verify  one  another,  as  a  multiplication  and  a  division,  or  a  raising  of  a 
square  and  extraction  of  the  square  root,  the  learner  who  has  acquired 
a  little  familiarity  with  the  rules  should  try  them  at  Ihe  top  of  his 
speed.  If  the  verification  be  attained ;  if  the  division,  for  instance, 
reproduce  the  multiplier  for  a  quotient,  without  remainder,  it  is 
thousands  to  one  that  the  whole  process  is  correct.  But  if  there 
should  be  a  failure,  as  may,  and  almost  certainly  will  at  first,  happen 
several  times  running,  there  is  no  occasion  to  examine  closely  into  the 
reason  of  the  failure.  The  whole  question  should  be  thrown  aside, 
and  another  should  be  taken.  In  this  course  it  will  soon  appear  that 
the  attempts  become  more  and  more  nearly  correct,  until  at  last  failure 
is  the  exception,  and  not  the  rule.  There  must  be  no  fear  of  error, 
whether  there  be  cause  for  it  or  not.  The  young  calculator  should 
proceed  as  boldly  as  if  he  were  infallible ;  for  he  may  depend  upon  it, 
that  it  is  not  inaccuracy  which  is  to  be  avoided  by  precaution,  but 
accuracy  which  is  to  be  obtained  by  habit. 

With  regard  to  minor  points,  every  one  must  decide  for  himself 
whether  actual  vocal  repetition  of  the  words  and  numerals  necessary 
to  the  process  does  or  does  not  tend  to  accurate  working.  Some 
persons  cannot  compute  without  repeating  to  themselves;  but  it  is 
worth  while  to  give  silence  a  fair  trial  It  would  also  be  of  assistance 
to  some  persons  to  invent  a  habit  of  signifying  the  multiplier,  which 
is  in  actual  use,  by  some  arbitrary  position  of  the  left  hand.  Thus,  1, 
2,  3,  and  4  might  be  signified  by  placing  the  corresponding  number  of 
fingers  of  the  left  hand  on  the  paper,  5  by  placing  the  thumb  only 
and  6,  7,  8,  and  9  by  the  thumb,  with  a  corresponding  number  of 
fingers.  Iiniti7prl  . 

In  all  those  parts  of  computation  which  relate  peculiarly  to  fractions. 
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common  or  decimal,  wo  know  of  no  guide  but  reason.  The  ultimate 
process,  the  actual  step  for  the  time  being,  must  be  either  addition, 
subtraction,  multiplication,  or  division;  and  accuracy  may  be  acquired 
mechanically.  However  desirable  it  may  be  that  ihe  learner  should 
demonstrate  these  processes,  his  power  of  p^orming  them  does  not 
depend  upon  his  being  able  to  do  so.  It  is  otherwise  with  regard  to  the 
new  and  distinct  processes  introduced  in  questions  which  require 
fractions;  and  which  are  in  fact^  not  themselves  processes,  but  direc- 
tions for  selection  of  processes. 

The  general  run  of  commercial  calculations  hardly  needs  any  distinct 
preliminary  exercise.  There  is  one  great  improvement  of  which  ordi- 
nary methods  are  siisceptible,  namely,  the  expression  of  the  parts  of  a 
poimd  decimally,  instead  of  by  shiUings,  pence,  and  farthings.  Until 
a  decimal  coinage  is  obtained  [Staki^abd],  any  person  with  a  moderate 
knowledge  of  decimal  fractions  may  procure  for  himself  most  of  its 
advantages,  by  the  rules  which  are  given  in  Iittebest,  together  with 
what  we  here  subjoin.  The  demonstration  will  be  easy  enough  to 
those  who  consider  the  fraction  which  one  farthing  is  of  a  pound, 

•00104166666 ,  or  -00104^. 

To  write  down  any  fraction  of  a  poimd  decimally,  proceed  as 
follows : — 

Fill  up  the  first  place  of  decimals  with  1  for  every  pair  of  shillings ; 
and  the  teccmd  and  third  places  with  50  for  the  odd  shilling,  if  any, 
and  1  for  every  farthing  in  the  pence  and  farthings,  with  an  additional 
1  if  these  amount  to  sixpence.  Thus,  as  far  as  three  places  of  deci- 
mals, %s.  is  '42.,  and  ds.  is  'i50L ;  9s.  3d.  is  '462^,  98.  S^d.  is  '4722.,  9s.  6d. 
is  -4752.,  9#.  Sid.  is  -4862. 

Fill  up  the  fourth  and  fifth  places  with  4  for  eveiy  farthing  above 
the  last  sixpence,  and  an  additional  1  for  eveiy  three  halfpence.  Thus, 
as  far  as  five  places  of  decimals,  9s.  Sd.  is  '462502.,  9s.  5^d.  is  '472912., 
9s.  Sid.  is  •486452.,  98.  lO^d.  is  '492702. 

Fill  up  all  the  remaining  places  with  the  decimal  fraction  derived 
from  the  number  of  fartlungs  above  the  last  three  halfpence  for  a 
numerator,  and  6  for  a  denominator.  Thus,  9s.  Zd.  is  completely  ex- 
pressed in  '46252.,  98.  5^(2.  is  '472916666 2.,  9s.  8J(2.  is  '4864583333 

2.,  98. 104(2.  is  -492708333 2.,  lOs.  Old  is  -5031252.,  Ss.  Skd.  is 

•164583338 ...  .2. 

For  the  most  part  three  places  are  sufficient;  and  it  is  rarely  that 
more  than  five  are  wanted.  The  inverse  rule,  namely,  that  for  reading 
off  a  fraction  of  a  pound  into  shillings,  pence,  and  ^irthings,  is  done 
from  the  first  three  places,  within  a  fttrthiog,  by  allowing  a  pair  of 
shillings  for  each  unit  in  the  first  place,  another  shilling  for  50  (if  there 
be  so  much)  in  the  second  and  third  places,  and  a  farthing  for  each  1 
that  is  left  in  the  second  and  third  places,  deducting  1  if  25  or  more 
be  left.  Thus  '123452.  is  28.  ^}d,  '299332L  is  5s.  12(2.*  or  6«.,  '2672.  is 
Bs.  Hd. 

These  rules  look  repulsive  at  first.  None  but  those  who  have 
practiBed  them  until  the  transformation  is  eamly  made,  can  have  any 
idea  of  the  amount  of  labour  which  they  save.  They  are  in  feet  as 
good  as  a  decimal  coinage  to  those  who  nave  mastered  them.  Those 
who  doubt  of  it  may  try  the  following  question  in  tiie  usual  way,  and 
compare  it  with  the  decimal  mode. 

When  the  government,  for  ease  of  calculation,  proposed  seven  pence 
in  the  pound  instead  of  8  per  cent.,  as  an  income  tax,  how  much  tax, 
to  a  farthing,  did  they  give  up  on  100  millions  of  income  ?  On  one 
poimd  3  per  cent  is  -03,  and  seven  pence  is  '0291666666 . . . . ,  which 
falls  short  of  the  former  by  '0008333333 . . .  :  and  this,  taken  100 
million  of  times,  is  83333*3332.,  or  833332.  68.  Sd. 

Some  development  of  the  reasons  for  the  plan  which  forms  the 
main  part  of  this  article  will  be  found  in  tl^  'Companion  to  the 
Ahnanac' for  1844. 

CONCAVE   and   CONVEX— CONCAVITY   and  CONVEXITY. 
A  curve  or  sur&ce  is  concave  on  the  side  on  which  straight  lines 
drawn  from  point  to  point  in  it  fall  between  the  curve  or  surface  and 
the  spectator ;  that  side  is  convex  on  which  the  curve  or  surface  falls 
between  such  lines  and  the  spectator.    A  surface  may  be  either 
entirely  concave,  as  the  inside  of  a  sphere,  or  entirely  convex,  as  the 
outside ;  or  concave  in  some  directions  and  convex  in  others,  as  the 
surface  of  a  dice-box,  or  that  made  by  the  revolution  of  an  hyperbola 
about  its  minor  axis. 
CONCAVE  LENSES.    [Lens.] 
CONCAVE  MIRRORS.    [Mirror.] 
CONCEALMENT  OF  BIRTH.    [Infanticide.] 
CONCENTRIC,  having  the  same  centre ;  thus,  concentric  circles 
are  those  described  about  the  same  point 

CONCERT,  in  music,  a  performance  of  several  pieces  of  either  vocal 
or  instrumental  music,  but  commonly  of  both,  by  different  voices,  and 
on  various  instruments.  The  earliest  concert  of  which  we  find  any 
record  is  that  of  the  Pilarmoniei,  at  Vicenza,  which  must  have  been 
founded  previously  to  1665;  for  in  that  year  another  society,  the 
Ineatenati,  was  joined  to  it.  But  to  England  is  due  the  credit  of 
having  instituted  the  first  regular  series  of  concerts,  under  the  title  of 
The  Academy  of  Antient  Music,  which  had  its  birth  in  1710,  and  con- 

*  When  49  la  left  in  the  aoeond  and  third  places,  thia  mode  gives  the  tame 
•8  whm  50  is  left.  The  direct  rule  glvea  the  exact  troth  or  a  little  less,  the 
inverse  rule  gives  the  exact  truth  or  a  little  more;  ahout  one  farthing  more  in 
the  case  here  before  us. 


ianued  to  exist  upwards  of  eighty  years.  The  Concert  Spiritvd  of 
Paris  was  indebted  for  its  origin  to  an  elder  brother  of  Philidor,  the 
well-known  composer  and  renowned  chess-player,  who  in  1725  obtained 
a  licence  for  the  performance  of  sacred  music  during  Lent.  This  pro- 
ceeded without  interruption  till  the  French  Revolution.  The  year 
1776  is  distinguished  in  musical  history  by  the  institution  of  the 
Concert  of  Awlient  Music,  which  became  the  asylum  of  classical  com- 
positions at  a  time  when  fashion  threatened  their  extinction,  and  has 
ever  since  proved  a  school  of  music  of  inestimable  value,  by  keeping 
alive  a  taste  for  the  finest  productions  of  the  old  masters.  In  1791, 
Salomon,  the  celebrated  vioUuist,  commenced  a  series  of  subscription 
concerts  at  the  Hanover  Square  Rooms,  for  which  he  engaged  Haydn, 
not  only  to  write  those  twelve  grand  symphonies  which  are  among*  the 
glories  of  the  art,  but  to  come  to  London  to  conduct  their  perforznaoce. 
These  concerts  continued  to  be  given  until  1796,  when  they  ceased ; 
and  with  them  seemed  to  die  away  all  relish  for  grand  instrumental 
compositions.  But  in  1813,  a  party  of  eminent  professors,  with  a  view 
to  rescue  orchestral  music  of  the  highest  class  from  the  neglect  into 
which  it  had  fallen,  formed  themselves  into  a  body  under  the  title  of 
the  Philharmonic  Society,  and  during  that  season  they  gave  eight  sub- 
scription concerts,  the  success  of  which,  both  as  regards  the  main 
design  and  the  support  they  received,  was  without  any  paralleL  They 
constitute  an  era  in  the  art,  and  by  their  continuance  act  powerfully 
in  promoting  the  advance  of  music. 

Our  space  will  only  allow  us  to  name  some  few  other  concerts  which 
have  risen  up  in  the  British  metropolis,  flourished  for  a  time,  then 
fallen  to  decay. '  Bach  (John  Christian)  and  Abel,  in  1763,  established 
subscription  concerts,  which  flourished  for  twenty  years.  These  were 
succeeded  by  The  Professional  Concert,  which,  after  a  struggle,  yielded 
to  the  enterprise  and  ability  of  Salomon.  The  Vocal  Concerts  of 
Harrison  and  Enyvett  began  in  1792  at  Willis's  Rooms,  and  wer«  dis- 
continued at  the  end  of  the  season  of  1794.  They  were  revived  in 
1801  by  Messrs.  Bartleman,  Harrison,  Enyvett,  and  Greatorex,  and 
were  conducted  on  a  much  larger  scale.  Their  success  at  first  was 
great,  but  they  gradually  fell  off,  and  in  1821  were  finaJly  abandoned. 
In  1808,  and  two  following  years,  Mrs.  Billington,  Mr.  Braham,  and 
Signer  Naldi  had  subscription  concerts  at  Willis's  Rooms,  and  were 
opposed  by  Madame  Catalani  at  the  Hanover  Square  Rooms.  In  1823, 
a  weak  and  futile  attempt  was  made  to  establii^  British  Concerts,  for 
the  performance  of  music  by  native  composers.  For  the  same  purpoee 
a  society  was  founded  in  1834,  under  the  name  of  the  Society  of  British 
Musicians,  but  it  has  entirely  &iled  in  accompli^ng  its  object.  In 
1833,  a  Vocal  Society  of  thirty  professional  members  sprang  up  at  the 
Hanover  Square  Rooms,  and  gave  six  concerts,  consisting  almost  entirdy 
of  vocal  music,  ancient  and  modem,  of  every  schooL  They  were  con- 
ducted on  a  principle  so  laudable  that  every  lover  of  the  art  felt  an 
interest  in  their  success. 

Among  the  more  permanent  concerts  are  those  given  by  the  pupiLs 

of  the  Royal  Academy  of  Music,  at  the  Hanover  Square  concert  rooms, 

to  which  the  public  are  admitted.    Exeter  Hall,  Strand,  is  much  used 

for  performances  of  various  kinds  of  music,  chiefly  sacred.     The  Sacred 

Harmonic  society,  established  in  1832,  holds  its  meetings  in  this  hall, 

as  does  also  the  London  Sa/red  Harmonic  society,  an  offshoot  of  the 

former.  The  oldest  society  in  London  for  the  practice  and  performance  of 

sacred  music  is  the  CeciUan  society,  established  in  1785.    There  is  also 

the  Choral  society,  established  in  1 791 .    The  Jtoyal  Society  of  Musicians 

was  established  in  1738,  Handel  being  one  of  its  earliest  members  and 

benefactors.    It  was  incorporated  in  1790,  and  its  object  is  to  relieve 

decayed  musicians,  their  widows  and  orphans,  which  it  does  by  means 

of  a  fund  raised  at  various  times  by  donations  and  bequests,  and  also 

by  the  proceeds  of  concerts  and  an  annual  festival  given  by  the  society. 

In  1839,  the  Society  of  Pemale  Musicians  was  established  for  the  rcdief 

of  its  decayed  members,  and  the  first  concert  for  the  benefit  of  the 

charity  was  given  in  June,  1840.    We  may  also  mention  the  Madrigal 

Society  (1741),  which  has  an  annual  festival  in  January  in  the  Freemasons' 

Hall,  with  monthly  meetings  during  the  season  for  the  performance  of 

madrigals,  motetts,  Ac.    There  is  also  the  Western  Madrigal  Society 

(1840) ;  the  NobUman  attd  Gentleman's  Catch  Club  (1761) ;  the  Olee  Club 

(1787) ;   the  Melodists*  Club  (1825) ;   the  PurceU  Club  (1837) ;   the 

Pound,  Catcih,  and  Canon  Club  (1843)  \  the  Al>bey  Glee  Club,  founded 

in  1841,  b^  some  gentlemen  who  had  received  Uieir  musi(»l  education 

in  the  choir  of  Westminster  Abbey ;  the  Adelphi  Glee  Club,  so  named 

from  having  been  founded  in  1833  by  two  brothers.    There  is  also  the 

Choral  Harmonistt*  Society  (1834) ;  the  AnuUeur  Musical  Society  (1846) ; 

the  Musical  Union  (1845).    Concerts  are  also  given  at  the  Ciystal 

Palace,  St.  Martin's  Hall,  St.  James's  Hall,  and  other  places  in  the 

metropolis;  while  there  is  scarcely  a  town  in  the  kingdom  that  has 

not  its  musical  societies,  which  occasionally  give  concerts.    Birmingham, 

Liverpool,  Bradford,  Leeds,  and  Manchester,  have  their  music  halls, 

their  organs,  their  resident  performers,  and  choruses.    Even  so  remote 

a  town  as  Aberdeen  has  a  new  hall,  an  oi^gan,  and  500  chorus-singers. 

This  success  is  in  great  measure  due  to  the  foreign  method  of  training 

singers  in  lai^  masses  which  was  introduced  into  this  country  about 

twenty  years  ago,  under  government  patronage,  and  ably  carried  out 

by  Mr.  John  Hullah.     In  this  method,  not  only  is  a  rudimeutal  musical 

education  given,  but  vocal  part  music  is  taught  in  large  clw^ww. 

Teachers  of  the  method  have  been  scattered  iJl  over  the  land,  so  that, 

aided  by  the  publication  of  cheap  music,  a  wide-spread-taste  for  go^>d 
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music  has  been  diffused  among  the  working-classetf,  and  the  teaching 
of  music  is  permanently  established  in  charity  schools. 

CONCERT  PITCH,  in  Music,  is  the  pitch— i^ha  degree  of  acuteness 
or  gravity — ^generally  adopted  for  some  one  given  note,  and  by  which 
every  other  note  is  of  course,  governed.  Concert-pitch  has  frequently 
much  varied,  and  musicians  have  hitherto  (with  one  exception)  made 
little  if  any  effort  to  obtain  a  fixed  standard,  though  so  desirable,  and 
so  easily  established.  Man^  years  ago,  Fischer,  of  Berlin,  ascertained 
that  the  number  of  vibrations  per  second  in  the  pitch  note  a,  in  four 
celebrated  Continental  orchestras  was  as  follows;  Berlin  Theatre, 
437-^,  the  Qrand  Opira  Franpaie  at  Paris  431-^^,  Opira  dmiqw, 
427-A\y»  ^^'^  Opera  ItaUen,  424-i*Jii,  which  would  give  for  the  pitch 
note  0  adopted  in  this  country,  524_-t%,  517-Vlj\r*  ^^3-^^^,  and  509 
vibrations  per  second  respectivedy.  The  Philharmonic  o  used  in.  this 
country,  is  equal  to  about  500  vibrations  per  second.  Some  years  ago, 
when  Mr.  Hullah  introduced  the  Wilhelm  method  into  this  country 
under  the  patronage  of  government,  he  applied  to  Mr.  Charles  Tomlin- 
son  to  adjust  a  standard  tuning-fork,  for  the  regulation  of  his  classes. 
It  was  recommended  that  the  natural  o  represented  by  512  vibrations 
per  second  be  adopted  as  the  standard,  that  number  being  preferred 
from  its  being  the  power  of  2,  and,  moreover  a  good  mean  between 
the  524  vibrations  of  Berlin,  and  the  500  of  the  Philharmonic  Society. 
This  recommendation  was  adopted,  and  during  the  last  eighteen  years 
many  thousand  tuning  forks  have  been  issued,  all  of  which  have 
passed  through  Mr.  Tomlinson's  hands.  Hence  it  may  be  safely 
asserted  that  a  miiformity  of  pitch  has  been  attained  throughout  the 
countiy  in  the  numerous  classes  taught  on  Mr.  HuUah's  method, 
such  as  has  never  before  been  approached  or  attempted.  At  the 
time  we  are  writing,  the  Society  of  Arts,  London,  apparently  quite 
unaware  of  what  Mr.  Hullah  had  beeoi  practising  for  eighteen  years, 
have  formed  a  committee  of  distinguished  individuals,  to  consider  the 
whole  subject  of  concert  pitch  and  to  report  thereon.  The  result  of 
their  deliberations,  if  any,  will  be  given  under  the  article  Tuning. 

CONCBRTI'NA,  a  musical  instrument  invented  by  Professor 
Wheatstone,  the  principle  of  which  is  explained  under  Accordion. 
The  concertina,  in  its  simple  form,  claims  priority  of  the  accordion  in 
point  of  date,  though  the  former,  in  its  highly  improved  state,  and  as 
now  generally  in  use,  was  more  lately  introduced. 

This  instrument  is  composed  of  a  bellows,  with  two  hexagonal 
faces  or  ends,  and  on  these  are  placed  the  various  stops  or  studs,  by 
the  action  of  which  air  is  admitted  to  the  laminse  (or  tongues,  or  steel 
bars)  producing  the  soimds;  and  hereon  are  also  fixed  the  thumb^itraps 
and  finger-rests.  The  finger-stops  are  in  four  rows,  the  two  middle 
ones  confined  to  the  notes  of  the  natural  scale,  th^  two  external  rows 
to  the  flats  and  sharps.  Each  sharp  and  flat  is  placed  by  the  side  of  its 
corresponding  natural  note,  and  the  instrument  has,  in  addition  to  a 
complete  chromatic  scale,  two  other  notes  in  each  octave,  whereby  the 
choids  in  different  keys  are  rendered  more  perfect  than  on  the  organ 
or  piano-forte,  and  by  which  also  the  fingering  of  the  various  scales  is 
rendered  equally  easy. 

The  concertina,  when  the  bellows  is  extended,  is  twelve  inches  in 
length,  and  the  sides  are  about  six  inches  wide.  Its  compass  is  three 
octaves  and  three  notes,  commencing  at  a,  the  fourth  space  in  the  base, 
and  thence  ascending.  Some  instruments,  however,  are  made  with  a 
higher,  some  a  lower,  scale.  That  which  we  here  describe  ia  called  the 
double-actum  concertina,  because  two  springs,  or  tongues,  are  given  to 
each  note,  in  order  that  the  same  sound  may  be  produced,  whether  the 
bellows  be  pressed  in  or  drawn  out.  The  single-action  concertina  has 
but  one  spring,  or  tongue  for  each  note,  and  it  yields  a  sound  only 
when  the  bellows  is  moved  inwards ;  that  ia,  pressed.  But  it  is  pro- 
vided with  a  self-acting  valve,  in  order  that  the  bellows  may  collapse 
instantaneously,  which  closes  while  the  latter  is  preessed,  and  opens  to 
admit  air  when  it  ia  expanded. 

There  are  also  tenor  and  base  concertinas :  the  compass  of  the  first 
from  c,  the  second  space  in  the  base,  to  d  the  second  additional  line 
above  the  treble :  of  the  last,  from  the  second  additional  line  below 
the  base,  to  the  third  spate  in  the  treble.    [Harmonium.] 

CONCERTO,  in  Music  (an  Italian  word  adopted  in  our  language),  a 
composition  in  which  many  performers  play  in  concert,  that  is,  in 
unison,  but  in  which  some  one  or  two  instruments  take  rather  a  more 
prominent  part  than  the  others.  Such  are  the  concertos  of  Corelli, 
Handel,  Geminiani,  Avison,  &c.  But  from  the  latter  part  of  last 
century  the  term  has  been  applied  to  the  species  of  composition  written 
for  one  principal  instrument,  with  accompaniments  for  a  f uU  orchestra. 
Of  this  description  are  the  piano-forte  concertos  of  Mosart,  Dussek, 
Cramer,  Beethoven,  Ac,;  and  the  vioUn  concertos  of  Viotti,  Rode,  &c. 
It  must  be  observed,  however,  that  in  the  concertos  of  Mozart  and 
Beethoven  the  orchestral  parts  are  so  full  and  so  essential,  that  those 
compositions  may,  if  the  expression  is  allowable,  be  designated  as 
symphonies  with  a  piano-forte  part  MUgato, 

CONCHIOLIN.  An  azotised  oi-ganic  substance  little  examined, 
found  in  some  species  of  shells. 

CONCHOID  (KOYxo^f^i  resembling  a  shell).  This  name  was  given 
by  Nicomedes  (in  the  2nd  century)  to  a  curve,  by  which  he  proposed 
the  finding  of  two  mean  proportionals,  and  the  duplication  of  the  cube. 
It  is  found  in  the  commenti^y  of  Eutocius  on  the  sphere  and  cylinder 
of  Archimedes,  and  in  the  fourth  book  of  Pappus. 

This  curve  is  described  by  a  revolving  line,  which  passes  through  a 


fixed  point,  and  is  always  produced  to  meet  a  certain  fixed  line.  On 
the  revolving  line,  from  the  point  at  which  it  meets  the  fixed  line,  set 
off  a  given  line  both  ways.  The  two  points  thus  laid  down  trace  out 
the  upper  and  lower  conchoid,  two  branches  of  the  same  curve.  The 
lower  conchoid  has  two  points  of  contrary  flexure,  a  cusp,  or  a  loop, 
according  as  the  given  line  is  less  than,  equal  to,  or  greater  than  the 
I>erpendicular  from  the  pivot  of  revolution  to  the  fixed  line.  Taking 
the  pivot  of  revolution  as  the  origin,  and  the  perpendiciilar  just  named 
as  the  axis  of  x,  the  equation  of  Uie  conchoid  is, 

{s?  +  y)  (a;  -  hf  =  c^  s?, 

where  a  is  the  given  line,  and  h  the  distance  of  the  pivot  from  the 
fixed  line. 

CONCINNOUS  INTERVALS,  in  Music,  are  the  various  concords. 
[Concord.] 

CONCLAVE  (a  Latin  word,  which  signifies  a  private  room)  is  the 
name  given  to  the  assembly  of  cardinals  when  they  meet  for  the  pur- 
pose of  electing  a  pope.  [Cardinal.]  The  day  following  the  last  of 
the  funeral  of  the  late  pope,  the  cardinals,  after  hearing  a  solemn  mass 
de  Spiritu  Sancto,  proceed  to  one  of  the  pontifical  palaces,  generally  the 
Vatican,  where  rooms  have  been  prepared  for  each  of  them,  and  where 
they  remain  shut  up  till  the  election  has  taken  place.  The  keys  of  the 
palace  are  left  in  the  care  of  a  prelate,  chosen  previously  by  the 
cardinals,  and  who  is  styled  governor  of  the  conclave.  Each  cardinal 
has  with  him  a  secretary,  called  conclavista,  and  two  domestics.  They 
meet  once  a  day  in  the  chapel  of  the  pakce,  where  a  scrutiny  Ib  made 
of  their  votes,  which  are  written  and  placed  in  an  urn :  this  is  re- 
peated every  day  till  two-thirds  at  least  of  the  votes  are  in  favour  of 
one  candidate  for  the  pontifical  chair,  who  is  then  considered  as  duly 
elected.  Each  cardinal  in  giving  his  written  vote  accompanies  it  bv 
his  name,  written  in  a  separate  sealed  paper,  which  is  not  opened  tifi 
the  pope  is  elected,  when  the  names  of  the  voters  are  made  known. 
When  the  election  is  strongly  contested,  and  the  cardinals  grow  weary 
of  being  shut  up  in  conclave,  negotiations  in  writing  are  carried  on 
between  the  leaders,  and  a  compromise  is  entered  into  by  which  two 
or  more  parties,  not  being  able  singly  to  carry  the  election  of  their  res- 
pective candidates,  join  in  favour  of  a  third  person,  who  is  acceptable 
to  them  all,  or  at  least  not  obnoxious  to  any  of  them.  This  often 
gives  an  unexpected  turn  to  the  election.  During  the  conclave  the 
ambassadors  of  Austria,  France,  and  Spain,  have  a  right  to  put  their 
veto  each  upon  one  particular  cardinal,  whose  election  would  not  be 
acceptable  to  their  respective  courts.  The  new  pope  being  elected,  and 
his  assent  being  given,  he  proceeds  to  dress  hunself  in  his  pontifical 
robes ;  after  whidi  he  gives  his  blessing  to  the  cardinals,  who  give  him 
the  osculum  pacis  (kiss  of  peace).  After  this  the  name  of  the  new 
pontiff  is  proclaimed  to  the  people,  from  the  great  balcony  of  the 
palace,  and  the  castle  Sant'  Angelo  fires  a  salute,  and  all  the  beUs  of  the 
city  of  Rome  ring  a  merry  peal  for  one  hour.  (Calindri, '  Saggio  Greo- 
grafico  Statistico  dello  State  Pontificio,*  1832.) 

Regulations  for  the  conclave,  and  the  mode  of  election,  have  been 
issued  by  several  popes,  beginning  from  Nicholas  II.,  in  the  council  of 
Lateran,  in  1059,  down  to  Gregory  XV.,  by  his  bull  of  1621,  and 
Urban  VIII.  in  1625.  In  times  of  war  or  civil  disturbance  the  con- 
clave has  been  held  in  other  places  besides  Rome ;  that  in  which  Pius 
VII.  was  elected  was  held  at  Venice.  Accounts  of  particular  conclaves 
have  been  given  by  numerous  writers  who  have  treated  of  the  history 
of  the  popes.  (Meuschen,  '  Cseremoniale  Electionis  et  Coronationis 
Pontificum  Romanorum,'  Frankfort,  1732.) 

CONCORD,  in  Music,  two  combined  sounds  which  are  universally 
agreeable  to  the  ear.  It  is  commonly  held,  that  the  more  frequently 
the  vibrations  of  two  strings  coincide,  and — wUich  amounts  to  the 
same  thing — ^the  lower  the  terms  in  which  the  proportions  of  vibra- 
tions are  expressed,  the  more  pleasing  the  concord ;  but  the  4th,  an 
interval  much  less  agreeable  than  either  the  Srd  or  6th,  is  a  formidable 
exception  to  those  rules,  proving  their  fallibility  by  the  test  of  ex- 
perience. Rousseau  is  of  opinion — ^and  we  agree  with  him — that  the 
pleasure  afforded  by  concords  is  attributable  to  their  source,  namely, 
the  perfect  chord  [Chord],  which  is  itself  the  product,  or  combination, 
of  nature.    This,  and  its  inversions,  furnish  us  with  aU  the  concords. 

Concords  are  the  8th  (or  octave),  5th,  Srd,  and  6th.  Their  ratios  are, 
2:1,  8:2,  5:4,  5:8.  The  two  first  are  called  perfect,  because,  as 
concords,  not  liable  to  any  alteration  by  sharps  or  flats.  The  two  last 
are  called  imperfect,  because  alterable. 

The  4th  has  always  proved  a  stumbling-block  to  writers  on  harmony, 
for  the  reason  above  alluded  to ;  but  as  a  component  part  of  an  inver- 
sion of  the  perfect  chord,  it  has  some  claim  to  be  admitted  among  the 
concords.  A  great  and  recognised  authority  of  the  modem  French 
school,  says,  that  it  is  treated  as  a  discord  in  relation  to  the  bass,  as  a 
concord  in  relation  to  the  middle  and  upper  parts.  M.  Catel,  however, 
has  not  in  this  instance  proved  as  correct  as  usual :  except  in  the 
chords  of  *  and  \,  the  4th,  as  an  inner  part,  is,  and  can  only  be,  treated 
as  a  discoid. 

CONCORDANCE,  "a  book  which  shows  in  how  many  texts  of 
Scripture  any  word  occurs."  (Dr.  Johnson).  More  particularly,  it  is  a 
dictionary  or  index  of  all  the  important  words  in  the  Bible,  alpha- 
betically arranged  for  the  purpose  of  finding  passages  and  of  com- 
paring the  various  significations  of  words.  To  critical  interpreters  this 
class  of  books  is  justly  considered  of  the  greatest  utility,  as  furnishing 
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an  infitrument  by  which  the  determination  of  the  meaning  of  obscure 
expreaaionB  may  be  greatly  facilitated  by  reference  to  all  the  parallel 
passages.  "  A  good  concordance/'  says  Dr.  Geddes  ('  Prospectus,' 
p.  71),  "  is  undoubtedly  the  best  means  of  tmderstanding  the  Hebrew 
Scriptures."  While  the  Bible  remained  in  manuscript^  and  was  not 
divided  into  chapters  and  verses,  indices  of  the  words  and  phrases 
could  neither  be  formed  nor  used ;  but  as  soon  as  these  divisions  began 
to  be  made,  the  great  importance  of  concordances,  or  alphabetical 
indices,  was  at  once  perceived,  and  several  learned  men  employed 
much  time  and  laboiu*  in  constructing  them.  The  compiler  of  the  first 
concordance  in  any  language  was  Hugo  de  St.  Caro,  or  Cardinal  Hugo, 
who  died  in  1262.  The  earliest  concordance  of  the  Hebrew  text  is  by 
Rabbi  Mordecai  Nathan,  printed  at  Venice  in  1523.  Its  Hebrew  title 
is, '  The  Light  of  the  Way.'  It  contains  all  the  Hebrew  roots,  branched 
into  their  various  significations,  and  is  said  to  be  the  produce  of  ten 
years  of  incessant  labour.  A  more  correct  edition  was  published  at 
Basil  in  1581,  and  a  Latin  translation  by  Reuchlin  in  1556 ;  but  both 
the  Latin  and  the  Hebrew  editions  are  extremely  inaccurate.  The 
errors  are,  for  the  most  part,  corrected  in  the  work  by  Calaaius,  which 
combines  the  labours  of  Nathan  and  Reuchlin.  It  is  entitled  '  Con- 
cordantise  Sacr.  Bibliorum  Hebr.  et  Lat.,'  4  torn.  fol.  1621.  The  addi- 
tions by  Calasius  consist  of  very  learned  and  laborious  etymological 
remarks.  The  reprint  of  this  ponderous  work  in  London  in  1747-9 
contains  among  its  subscribers  all  the  crowned  heads  of  Europe,  in- 
cluding the  Pope.  The  work  by  the  elder  Buxtorf, '  Concordantise 
Bibliorum  Ebraicsd  nova  et  artificiosa  methodo  disposxtsD,'  &c.,  foL 
1632,  is  more  correct  than  Nathan's ;  but  the  references  are  made  by 
Hebrew  letters,  and  to  the  Rabbinical  divisions  of  the  Old  Testament. 
An  abridgment  of  it,  by  Ravius,  is  entitled, '  Fons  Zdonis,  sive  Con- 
cordanti»  Hebr.  et  Chald.,'  8vo.  1677.  Dr.  John  Taylor,  under  the 
patronage  of  the  English  and  Irish  bishops,  published,  in  2  vols.  foL 
1754, '  A  Hebrew  Concordance,  after  the  manner  of  Buxtorf,  adapted 
to  the  English  Bible.'  It  is  a  complete  and  useful  book  for  the 
English  scholar.  The  '  Concordantiss  Particularum  Ebraeo-Chaldai- 
carum,'  fol.  1675,  and  4to,  1679,  by  Noldiua,  Theological  Professor  at 
Copenhagen,  is  very  valuable  for  the  explication  of  passages  dependent 
on  the  Hebrew  particles,  a  comparison  of  which  is  n^e  with  the 
Greek.  The  best  edition  is  that  of  Jena,  in  4to,  1734,  with  a  Lexicon 
of  Particles,  by  Michaelis,  extremely  useful  to  the  Hebrew  critic.  There 
is  also  the  '  Concordautia)  Xabrorum  Veteris  Testamenti  Hebraic» 
atque  ChaldaicsQ '  of  J.  Fuerstio,  fol..  Lips.  1840. 

With  respect  to  concordances  of  the  Qreek  Septuagint,  we  may 
notice  especially,  Kircheri '  Concord.  Vet.  Test.  Qisecds,  Ebrseis  vooibua 
respondentes/  2  torn.  4to,  1607 ;  but  the  Hebrew  being  placed  first,  it 
is  more  useful  for  consulting  the  Hebrew  than  the  Greek  text.  The 
most  complete  and  accurate  work  of  this  description  is  Trommii 
'  Concord.  Grsecis  Versionis  dicUe  LXX,'  2  torn.  fol.  1718.  "  I  wish," 
says  Michaelis,  "  this  Concordance  were  in  the  hands  of  eveir  theolo- 
gian." It  contains  Heb.  et  Chald.  Indices ;  but  the  book  of  Daniel  is 
omitted,  the  Septuagint  version  of  it  being  at  that  time  unknown. 

The  most  important  concordances  of  the  Greek  New  Testament  are, 
Betuleii  'Concord.  Grsccaj  Nov.  Test.,'  fol.  1646.  This  is  the  first 
which  appeared :  it  is  now  extremely  scarce.  '  Concord.  Graeco-Latinfie 
Nov.  Test,  ab  Hen.  Stephano  Concinnatae,'  fol.  1594,  2nd  ed.  1624,  is  a 
work  unworthy  of  so  distinguished  a  man,  on  account  of  its  great 
inaccuracy.  Schmidii  'Nov.  Teat  Graed  rofutiov/  fol.  1638,  revised 
ed.  1717  at  Gotha,  wa«  beautifully  reprinted  in  2  vols.  8vo,  at  Glasgow, 
1819.  It  is  much  more  correct  and  valuable  than  that  by  Stephens. 
The  '  Lexicon  Anglo-Grreco-Lat.  Nov.  Test.,'  by  Andrew  Symson,  foL 
1658,  is  a  work  of  prodigious  labour,  but  rendered  almost  useless  by 
its  bad  arrangement.  The  '  Concordance  to  the  Greek  New  Testa- 
ment;  with  the  English  to  each  word,  by  Dr.  Williams,  4to,  1767,  is 
sufficiently  complete  for  ordinary  purposes.  A  very  valuable  work  is 
C.  H.  Bruder's  '  Omnium  Vacum  Novi  Testamenti  Grseci,'  4to,  Lips. 
1843.  The  fii'st  concordance  to  the  Latin  Vulgate  is  that  by  Cardinal 
Hugo,  entitled,  *  Concord.  Bibliorum  et  Canonum,'  fol.  1479.  After 
the  revision  of  the  Vulgate  by  Pope  Sixtus  V.,  a  new  and  amended 
edition  of  Hugo's  work  appeared  at  Antwerp  in  1617,  and  subsequently 
at  Geneva  in  1625,  and  at  Paris  in  1683.  There  have  since  been  a  great 
number  of  reprints.  The  best  is  that  of  Avignon,  2  vols.  fol.  1786.  In 
compiliug  the  original  MS.  it  is  said  that  the  oardhial  engaged  the 
services  of  600  Dominican  monks. 

The  first  Concordance  to  the  English  New  Testament  was  "  im- 
printed by  Thomas  Gybeon"  previous  to  the  year  1640.  The  first  to 
the  entire  Bible  is  by  "  Jhon  Marbeck,"  London,  in  folio,  1550.  Sub- 
sequent to  these  there  have  been  several,  the  principal  of  which  are. 
Knight's  '  Concordance  Axiomatical,'  fol.  1610 ;  Cotton's  Concordance, 
foL  1618;  Newman's  large  and  complete  Concordance,  foL  1643; 
Bernard's  *  Thesaurus  Biblicus,'  fol.  1644 ;  Wilkins's  Concordance,  4to. 
1647;  Powell's,  8vo.  1671;  the  'Cambridge  Concordance,'  fol.  1689; 
Butterworth's,  8vo,  1767.  But  by  far  the  most  complete  and  valuable 
is  the  one  by  Alexander  Cruden,  the  merits  of  which  are  too  well 
known  to  require  any  remark,  The  first  edition  was  in  4to,  1737  ;  but 
the  most  correct  is  that  of  1810.  An  8vo.  edition,  beautifully  printed, 
appeared  in  1824.  We  must  notice  finally  the  '  Concordance  of  Paral- 
lels,' by  the  Rev.  C.  Crutwell,  4to,  1790.  It  is  a  work  of  great  value, 
compiled  with  immense  labour  from  a  multitude  of  Bibles  and  Com- 
mentaries in  the  Helrew,  Latin,  French,  Spanish,  and  other  langiuiges. 


For  further  details  respecting  the  Concordances  here  mentioned,  and 
several  others,  see  Watt's  '  Bibliotheca  Britannica ;'  Orme's  '  Biblio- 
theca  Biblica,'  and  Darling's  '  Cyclopaedia  Bibliographica.' 

The  word  has  come  to  be  used  in  a  similar  sense  as  applied  to  other 
works.  Twiss  and  Ayscough  each  published  a  Concordance  to  Shaka- 
pere,  but  they  have  been  completely  superseded  by  the  excellent  one 
compiled  by  Mrs,  M.  Cowden  Clarke  in  1847. 

CONCORDAT  is  the  name  given  to  a  formal  agreement  between 
the  see  of  Rome  and  any  foreign  government,  by  which  the  ecclesias- 
tical discipline  of  the  Roman  Catholic  cleiif2;y  and  the  management  of 
the  churches  and  benefices  within  the  territory  of  that  government  are 
regulated.  It  is,  in  fact,  a  dijdomatic  negotiation  and  treaty  concerning 
ecclesiastical  affairs,  including  also  temporalities  belonging  to  the 
Church.  The  frequent  disputes  between  the  popes  and  the  various 
states  of  Europe  touching  the  right  of  appointing  to  vacant  sees  and 
benefices  [Benefices],  and  also  about  the  claims  of  the  see  of  Rome  to 
part,  or  in  some  cases  the  whole,  of  the  revenues  of  vacant  sees  and 
livings,  and  of  the  first  fruits  and  tenths  of  those  which  it  had  filled,  as 
well  as  the  immunities  claimed  in  various  times  and  countries  by  the 
clergy  and  supported  by  Rome,  such  as  exemption  from  taxa;tion,  and 
from  the  jurisdiction  of  the  secular  courts,  the  right  of  asylum  for 
criminals  in  the  churches,  and  other  similar  claims,  the  particulars  of 
which  are  foimd  in  the  history  of  every  country  in  Europe  ;~-all  these 
have  given  occasion  to  concordats  between  the  popes  and  particular 
states^  in  order  to  define  the  rights  of  each  party,  to  draw  a  line 
between  the  secular  and  ecclesiastical  jurisdictions,  and  thus  put  an 
end  to  controversy  and  scandal.  By  the  concordat  of  1516  between 
Leo  X.  and  Francis  I.,  the  king  abolished  the  right  exercised  by  the 
chapters  of  electing  the  respective  bishops,  a  right  assured  to  them  by 
St.  Louis  and  by  the  states  of  the  kingdom  under  Charles  YII.  in  1438. 
The  parliament  refused  for  two  years  to  register  this  concordat,  as 
contrary  to  the  spirit  of  the  general  councils  and  the  liberties  of  the 
Gallican  Church ;  it  registered  it  at  last,  March  19, 1518,  "  by  express 
and  repeated  commands  of  the  king."  (Gregoire, '  Essai  Historique 
sur  les  Libert^s  de  I'Eglise  GaUicane.')  Concordats  became  most  fre- 
quent from  about  the  middle  of  the  18th  century,  an  epoch  from  which 
the  European  governments  have  made  themselves  more  independent 
of  the  ecclesiastical  power,  and  the  popes  have  been  for  the  most  part 
men  of  an  enlightened  and  conciliatory  i^irit.  Benedict  XIV.,  by  a 
concordat  with  the  King  of  Sardinia,  in  1741,  gave  up  to  the  latter  the 
right  of  nomination  to  benefices  in  various  provinces  of  the  Sardinian 
monarchy,  which  the  see  of  Rome  had  claimed  till  then,  as  well  as  the 
temporalities  of  the  same  during  a  vacancy.  A  concordat  was  made 
between  the  pope  and  Charles,  king  of  Naples,  about 'the  same  time, 
by  which  the  property  of  the  clergy  became  subject  to  taxation,  and 
the  episcopal  jurisdiction  in  temporal  matters  was  greatly  limited.  By 
another  concordat  between  Clement  XI V.  and  the  King  of  Sardinia, 
the  right  of  asylum  to  criminals  in  the  churches  was  much  restricted, 
and  fuU  power  was  given  to  the  respective  bishops  to  expel  and  give 
up  to  the  secular  power  those  guilty  of  heinous  offences.  But  the 
most  celebrated  concordat  is  that  agreed  upon  between  Cardinal 
ConsaJvi,  in  the  name  of  Pius  VII.,  and  the  first  consul  Bonaparte,  in 
July,  1801.  By  it  the  head  of  the  state  had  the  nomination  to  the 
vacant  sees,  but  the  pope  was  to  confer  canonical  institution,  and  the 
bishops  had  the  appointment  to  the  parishes  and  their  respective 
dioceses,  subject  however  to  the  approbation  of  the  government.  The 
clergy  became  subject  in  temporal  matters  to  the  civil  power,  just  like 
laymen.  All  immunities,  ecclesiastical  courts,  and  jurisdictions  were 
abolished ;  and  even  the  regulations  of  the  public  worship  and  religious 
ceremonies,  and  the  pastoral  addresses  of  the  clergy,  were  placed  under 
the  control  of  the  secular  authorities.  Most  of  these  provisions  remain 
in  force  in  France  to  the  present  day.  Other  concordats  have  been 
made  with  some  of  the  Italian  states.  By  that  of  1818  with  Naples, 
the  king  proposes  the  bishops,  subject  to  the  pope's  scrutiny,  and  the 
pope  consecrates  them ;  the  bishops  have  the  right  of  censoig^ip  over 
the  press ;  and  the  ecclesiastical  courts  are  re-established  for  matters  of 
discipline  and  for  ecclesiastical  causes  as  d^ned  by  the  council  of 
Trent.  Appeals  to  Rome  are  allowed.  It  appears  from  the  above 
facts,  that  the  ecclesiastical  authority  and  influence  in  Roman  Catholic 
countries  vary  considerably  according  to  the  concordats,  if  there  be 
any,  entered  into  with  Rome,  or  according  to  the  civil  regulations 
adopted  and  enforced  by  the  respective  governments  towards  the  cleiigy 
as  towards  laymen.  The  most  recent  concordat  is  that  with  Austria 
in  1855,  by  which  the  papal  power  was  widely  extended  over  all  the 
Austrian  dominions,  and  a  large  amount  of  jurisdiction  was  granted  to 
it  over  all  institutions  for  purposes  of  education,  and  over  works  issued 
from  the  press.  In  Sept.  1859,  however,  an  imperial  patent  relieved 
the  Protestants,  both  Lutheran  and  Calvinistic,  of  Hungary,  Croatia, 
Servia,  and  Transylvania,  from  all  subjection  to  Roman  Catholic  au- 
thorities, and  provided  for  the  ecclesiastical  and  educational  regula- 
tion of  their  commimities  by  consistories  of  their  own  choosing. 

CONCRETE,  concr^tum,  in  philology  and  metaphysics,  is  an  epithet 
applied  to  the  conception  or  expression  of  a  quality  which  refers  to  or 
implies  some  particular  subject  in  which  the  quality  exists.  It  is  used 
to  denote  a  term  having  a  naturally  implied  union  with  a  subject ;  in 
other  words,  it  signifies  a  quality  accompanied  with  its  particular  sub- 
ject, without  any  mental  separation  or  abstraction,  as  learned,  long, 
wiiic,  round.    It  is  therefore  directly  opposed  to  abstract,  which  denotes 
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a  quality  conceived  generally  and  separately,  without  reference  to  any 
object  to  which  it  belongs,  as  learning,  length,  wisdom,  roundness. 
Thus  the  names  of  classes  are  abstract,  and  the  names  of  individuals 
concrete ;  and  from  concrete  adjectives  are  made  abstract  substantives. 
Concrete  nimibers  are  subject  to  the  same  explanation,  being  such  as 
indicate  or  directly  imply  a  subject,  as  two  men,  five  shillings,  in  con- 
tradistinction to  abstract  numbers,  which  denote  a  conception  of  the 
aggregate  of  two  or  five  units.  Concrete  terms,  in  the  scholastic 
phraseology,  are  called  paronyma.  The  following  remark  is  from 
Locke's  *  Essay '  (b.  3,  c.  8,  §  1) :  "  This  distinction  of  names  shows  us  the 
difference  of  our  ideas ;  for  if  we  observe  them,  we  shall  find  that  our 
simple  ideas  have  all  abstract  as  well  as  concrete  names,  the  one  a 
substantive,  the  other  an  adjective,  as  whiteness^  white,  sweetness, 
sweet." 

CONCRETE,  an  artificial  conglomerate  used  by  builders,  princi- 
pally in  foundation  works,  when  the  subsoil  is  of  a  damp,  or  of  a  com- 
pressible nature ;  it  is  usually  made  of  lime,  sand,  and  gravel  or  broken 
stone,  and  its  useful  action  in  the  cases  above  cited  consists  in  the 
perfection  with  which  this  conglomerate  forms  a  solid,  homogeneous 
mass — a  species  of  monolith,  in  fact,  able  to  distribute  the  super- 
incumbent weight  over  the  whole  surface  it  covers.  Sometimes  con- 
crete is  used  as  a  backing  to  quay  or  retaining  walls,  and  then  its 
successful  application  depends  on  the  degree  of  hardness  or  solidity  it 
may  attain,  and  to  its  powers  of  resistance  to  the  transmission  of 
water.  Occasionally,  also,  concrete  is  used  as  a  walling  material  by 
ramming  it  into  moulds,  which  have,  as  matrices,  the  forms  the 
concrete  itself  is  intended  subsequently  to  represent  in  relief.  Accord- 
ing to  the  purposes  the  material  is  thus  required  to  fulfil,  it  is  neces- 
sary to  adopt  more  or  less  care  and  skill  in  its  fabrication ;  and  indeed, 
in  some  cases,  the  difierences  in  the  style  of  manipulation  adopted  are 
so  great  as  almost  to  render  necessary  the  introduction  of  the  French 
word  heUm,  to  express  a  mode  of  making  concrete  which  is  essentially 
unlike  the  one  usually  adopted  in  the  greater  part  of  England. 

The  habitual  mode  of  making  concrete  adopted  in  the  south-east  of 
England,  is  to  mix  the  groundstone  lime  obtained  from  the  calcination 
of  the  chalk  marl  (a  species  of  argillo-calcareous  stone,  in  which  the 
silicate  of  alumina  is  present  in  proportions  varying  from  8  to  14  per 
cent,  in  the  best  varieties)  with  screened  ballast,  or  shingle,  in  the  pro- 
portion of  one  of  groimd-lime  to  7  or  9  of  ballast,  measured  in  bulk ; 
and  to  perform  the  operation  of  slaking,  or  of  supplying  the  quantity 
of  water  required  for  the  subsequent  crystallisation  of  the  lime,  simul- 
taneously with  the  intermixture  of  the  above  ingredients.  The  lime 
and  ballast  are  then,  after  being  frequently  turned  over,  thrown  into 
the  place  they  are  intended  to  occupy,  and  in  well-executed  works  they 
are  rammed  carefully  into  all  the  comers  of  the  foundations.  In  those 
parts  of  England  where  the  more  decidedly  argillaceous  limestones  are 
used  for  the  purpose  of  obtaining  lime,  greater  precautions  are  how- 
ever used,  and  are  required;  for  that  class  of  materials  absorbs  water 
tinder  such  very  different  conditions  from  the  gray-stone  lime,  that  the 
slaking  would  not  take  place  satisfactorily,  if  a  longer  time  and  a 
more  intimate  contact  between  the  lime  and  the  water,  than  is  admis- 
sible in  the  case  of  the  stone  lime,  were  not  allowed  in  the  cases  of  the 
use  of  the  blue  lias,  or  of  the  other  limes  possessing  similar  properties 
to  it  The  precise  natiu*e  of  these  properties  will  be  discussed  under 
Lime  ;  but  it  is  advisable  here  to  state,  that  the  philosophy  of  the 
action  of  Uiat  material  is,  simply,  that  it  should  form  a  binding  or 
cementitious  substance,  which  should  in  its  turn  form  the  ganffue  of 
the  other  materials  it  is  intended  to  connect.  This  is  effected  by  pre- 
senting to  the  caustic  lime  (deprived  of  its  water  of  crystallisation  and 
of  its  natural  dose  of  carbonic  add  by  calcination)  the  quantity  of  water 
requisite  to  enable  it  again  to  resume  a  solid  form  aroimd  any  given 
object ;  but  it  is  found  that  the  purer  varieties  of  lime  do  not  solidify 
inrith  sufficient  rapidity,  or  in  a  sufficiently  permanent  manner,  to  allow 
of  their  being  used  in  building  operations ;  whilst  the  varieties  which 
contain  certain  proportions  of  clay  (siUcate  of  alumina)  yield  limes  which 
are  able  to  set  with  rapidity,  and  even  to  resist  the  action  of  water 
after  a  short  time.  It  is  on  account  of  this  power  of  resisting  the 
action  of  water,  that  some  limes  are  called  hydraulie,  and  the  others 
which  do  not  possess  it  are  called  non-kydraiUic ;  but  the  hydraulic 
limes  also  have  these  characterLstic  differences  from  the  non-hydraulic 
ones,  namely,  that  they  absorb  the  dose  of  water  requisite  for  their 
crystallisation  very  slowly ;  that  they  do  not  sensibly  evolve  much  heat 
in  fixing  the  water ;  and  Uiat  they  do  not  increase  much  in  voliune : 
whereas  the  non-hydraulic  limes  absorb  water  rapidly,  and  begin  at 
once  to  decrepitate  with  a  marked  increase  of  volimie,  and  a  copious 
evolution  of  heat  and  vapour. 

Now,  the  differences  to  be  observed  in  the  modes  of  making  concrete 
depend  on  these  respective  properties  of  limes.  When  the  moderately 
hydraulic  limes  are  used,  the  operation  of  slaking  takes  place  so 
rapidlv,  that  it  may  often  be  desirable  to  hurry  the  operations  con- 
nectea  with  its  mixture  with  the  materials  it  is  intended  to  unite ; 
and  at  any,  rate  there  seems  to  be  little  danger  of  a  subsequent 
slaking,  when  ground  stone  lime  is  used,  and  a  fair  quantity  of  water 
is  at  once  presented  to  it.  But  in  the  use  of  hydraulic  limes,  this 
careless  mode  of  treatment  would  be  fatal  to  the  successful  result,  for 
vrith  them  it  is  essential  that  every  particle  of  the  lime  should  take  up 
its  dose  of  water,  and  that  the  whole  of  the  mechanical  changes  in 
the  lime  should   be   completed  before   the   conglomerate   itself   is 


placed  in  its  definitive  position.  It  follows,  therefore — and  herein 
practice  and  theory  agree — that  the  more  decidedly  hydraulic  a  lime  is, 
the  more  perfectly  must  the  operation  of  hydration  be  performed ;  and 
consequently,  in  all  cases  where  the  hydraulic  limes  are  used,  it  is 
customary  to  mix  them  with  the  quantity  of  sand  which  would  be  used 
to  make  ordinary  mortar,  under  edge-rollers,  and  then  to  mix  the 
mortar  so  prepared  with  the  screened  ballast.  This  process  is,  in  fact, 
neither  more  nor  less  than  the  execution  of  rubble  masonry  with  very 
small  materials;  and  the  resulting  material  is  the  one  to  which  it 
appears  to  be  desirable  to  apply  the  term  beton,  by  way  of  contra- 
distinction to  the  more  imperfect  and  less  valuable  substance  called 
ordinarily  concrete.  The  proportions  of  lime,  sand,  and  ballast  to  be 
used  in  the  formation  of  beton  must  depend  on  the  quality  of  the 
lime ;  it  being  always  understood,  that  the  more  hydraulic  a  lime  is 
the  less  sand  will  it  carry,  but  that,  at  the  same  time,  this  very  same 
quality  renders  its  use  more  advisable  for  foiuidations  to  be  executed 
in  water,  or  in  damp  situations. 

A  very  objectionable  practice  is  sometimes  adopted  by  <he  London 
builders,  when  they  use  concrete  in  damp  situations,  of  mixing  ground 
stone  lime  and  ballast  without  slaking  the  lime  at  all,  and  of  leaving 
it  to  absorb  the  requisite  quantity  of  water  from  the  ground,  or  other 
position  in  which  the  concrete  is  to  be  placed.  Now,  in  such  cases  the 
slaking  must  take  place  irregularly  and  unequally,  and  the  changes  of 
volume  thus  produced  must  tend  to  disintegrate  the  mass.  In  fact, 
whatever  be  the  description  of  lime  used,  it  is  essential  that  the  hydra- 
tion should  be  completed  before  the  concrete  or  beton  is  put  in  place. 

CONCUBINAGE  is  the  cohabitation  of  a  man  with  a  woman,  to 
whom  he  is  not  imited  by  marriage.  Among  the  Romans,  concubinage 
was  in  use  before  the  time  of  the  Emperor  Augustus,  yet  "without 
being  formally  permitted  by  law.  Augustus,  with  the  view  of  pre- 
venting celibacy  and  encouraging  marriage,  a.d.  10,  caused  the  famous 
law  called  Lex  Julia  and  Fapia  Poppsea  to  be  passed,  which  may  be 
considered  as  much  an  ordinance  of  moral  police  as  a  measure  in 
favour  of  population.  This  law  contained  several  conditions  advan- 
tageous for  those  who  had  the  greatest  number  of  children.  By  the 
same  law,  concubinage  was  legally  allowed  to  unmarried  men,  with  the 
restriction  that  not  more  than  one  concubine  could  be  taken,  and  she 
must  be  a  woman  with  whom  marriage  was  not  permitted,  as  women 
of  mean  descent,  freedwomen,  ftc.  The  concubine  did  not  enjoy  the 
same  rights  as  a  wife,  and  the  children  begotten  in  concubinage  were 
not  considered  as  legitimate,  but  were  called  natural  (naturales),  a 
distinction  which  was  of  importance  as  to  the  right  of  succession. 

Concubinage  being  inconsistent  with  the  principles  of  Christianity, 
the  Emperor  Constantino  the  Great  enacted  laws  against  the  institu- 
tion, and  it  is  now  in  all  Christian  countries  considered  unlawful.  Tet 
in  Germany,  among  the  reigning  families,  a  left-handed  or  morganatic 
marriage  (Trauung  an  die  linke  hand  or  morganatische  ehe)  still 
sometimes  occurs.  This  kind  of  marriage  resembles  the  Roman 
concubinage,  as  well  in  its  conditions  as  its  consequences. 

CONCUSSION  OF  THE  BRAIN,  SPINE,  &c.    [Head,  Injubies 

OF  THE.] 

CONDENSATION.    [Expansion.] 

CONDENSER  is  the  name  given  to  any  piece  of  apparatus  used  for 


cooling  heated  vapours,  with  a  view  of  causing  them  to  assume  a  liquid 
condition. 

In  the  ordinary  process  of  distillation,  the  condenser  most  commonly 
employed  is  the  worm-tub.     This  co^i^gtg^oC^a  metai  pipeusuaMy 


127 


CONDENSER  OF  ELECTRICITY. 


COKDOTTIEftl. 


128 


twisted  into  a  spiral  form,  for  the  sake  of  compactneas,  and  so  fixed  in 
a  tub  that  a  few  inches  of  one  end  of  the  pipe  may  pass  through,  and 
accurately  fit,  a  hole  bored  near  the  bottom  of  the  tub.  By  this 
means  the  metal  coil  can  be  kept  constantly  surrounded  with  cold  water, 
so  that  vapours  coming  from  a  boQer  or  other  distillatory  apparatus  are 
eflfectually  condensed.  The  upper  portions  of  the  refrigeraicry,  as  this 
apparatus  is  sometimes  called,  will  necessarily  become  heated  first, 
and  as  hot  water  is  lighter  than  cold,  an  arrangement  should  be  made 
whereby  a  stream  of  cold  water  can  enter  at  the  bottom  of  the  tub 
and  the  hot  water  pass  ofi*near  the  top. 

Lidn^s  condenser  is  the  form  most  frequently  employed  in  chemical 
laboratories,  and  for  experimental  purposes  generally.  Its  construc- 
tion, and  the  method  of  using  it,  are  seen  in  the  annexed  figure. 

The  glass  tube,  a  ay  through  which  the  vapours  pass,  is  usually 
about  three-fourths  of  an  inch  in  diameter,  and  is  surrounded  by 
another  tube,  6,  commonly  made  of  tin-plate  or  zinc,  about  two  inches 
in  diameter,  and  having  at  each  extremity  a  neck  through  which  the 
tube  a  passes.  The  ends  of  the  necks  of  the  external  tube,  and  a 
small  portion  of  the  glass  tube  near  them,  are  connected  together  by 
means  of  a  strip  of  sheet  caoutchouc  carefully  bound  round.  An 
aperture  near  the  lower  part  of  the  external  tube  admits  a  current  of 
cold  water,  and  a  similar  aperture  near  the  top  allows  the  heated  water 
to  flow  oS.  The  inner  tube  is  thus  constantly  surrounded  with  cold 
water,  and  heated  vapours  passing  through  it  are  perfectly  cooled  and 
condensed. 

CONDENSER  OF  ELECTRICITY.    [Elkctbicitt.] 

CONDIMENTS.    [Abomatios.] 

CONDITION.  Two  possible  events,  A  and  B,  may  be  so  related, 
that  (1)  when  A  becomes  event  or  effect,  B  also  shall  become  event  or 
effect :  (2)  or  so  that  B  being  already  event  or  effect,  when  A  becomes 
event  or  effect,  B  may  either  cease  to  be  event  or  effect,  or  may  be 
diminished  as  to  event  or  effect,  or  enlarged  as  to  event  or  effect. 
This  kind  of  relationship  may  be  expressed  by  the  term,  condition, 
and  the  words  by  which  this  condition  is  made,  may  be  any  that  are 
free  from  ambiguity.  In  case  (1)  where  A  must  happen  before  B  can, 
this  may  be  called  a  condition  precedent.  In  case  (2)  where  B,  already 
being  event  or  effect,  is  extinguished  or  modified  by  the  subsequent 
event  A,  this  may  be  called  a  condition  subsequent.  The  events  may 
be  more  than  two,  and  the  condition  which  expresses  their  relation 
may  be  more  or  less  complicated,  but  the  general  nature  of  the 
relation  will  still  subsist.  The  application  of  this  principle  to  legal 
questions  is  simply  this  :  Conditions  precedent  are  conditions  annexed 
to  any  gift  of  an  estate  or  interest  which  at  law  must  be  strictly 
performed,  before  such  estate  or  interest  can  vest  in  the  person 
designated  by  the  gift.  Conditions  subsequent  are  when  the  estate 
or  interest  is  already  vested,  but  its  continuance  in  the  person  in 
whom  it  is  vested  depends  on  the  breach  or  performance  of  the 
conditions. 

Cases  may  arise,  and  in  construction  of  agreements  and  particularly 
of  wills  often  do  arise,  in  which  it  is  not  easy  to  say  whether  the 
condition  is  precedent  or  subsequent;  but  in  general,  the  difficulty 
arises  rather  from  certain  technical  rules  of  law  applicable  to  the  con- 
struction of  instruments,  than  from  the  bare  terms  in  which  conditions 
are  expressed. 

Littleton's  description  of  an  estate  upon  condition  is  this :  (325) 
"  Estates  which  men  have  in  lands  or  tenements  upon  condition,  are 
of  two  sorts,  viz.,  either  they  have  estate  upon  condition  in  deed, 
or  upon  condition  in  law,  &c.  Upon  condition  in  deed  is,  as  if  a  man 
by  deed  indented,  enfeoffes  another  in  fee  simple,  reserving  to  him 
and  his  heires  yearely  a  certaine  rent  payable  at  one  feast,  or  divers 
feasts  per  annum,  on  condition  that  if  the  rent  be  behind,  &c.,  that  it 
shall  be  Liwf ul  for  the  feoffor  and  his  heires  into  the  same  lands  or 
tenements  to  enter,  &c.  And  if  it  happen  the  rent  to  be  behind  by  a 
week  after  any  day  of  payment  of  it,  or  by  a  moneth  after  any  day  of 
I»ayment  of  it,  or  by  half  a  year©,  &c.,  that  then  it  shall  be  lawful  to 
the  feoffor  and  his  heires  to  enter,  &c.  In  these  cases,  if  the  rent  be 
not  paid  at  such  time,  or  before  such  time  limited  and  specified 
v.'ithin  the  condition  comprised  in  the  indenture,  then  may  the  feoffor 
and  his  heires  enter  into  such  lands  and  tenements,  and  them  in  his 
former  estate  have  and  hold,  and  the  feoffee  quite  ouste  thereof.  And 
it  is  called  an  estate  upon  condition,  because  that  the  estate  of  the 
feoffee  is  defeasible  if  the  condition  be  not  performed,"  &c. 

An  estate  thiis  given  is  liable  to  be  defeated,  that  is,  the  gift  upon 
non-performance  of  the  condition  may  be  resumed  by  the  giver,  or  his 
heirs :  this  is  a  condition  subsequent,  that  is,  subsequent  to  the  vesting 
of  the  estate  in  the  feoffee  or  grantee. 

The  following  example  from  Littleton  will  show  the  difficulty  which 
has  been  introduced  into  the  construction  of  conditions  by  the  peculiar 
character  of  the  laws  of  England  (Litt.  350) :  "  If  land  be  granted  to  a 
man  for  term  of  five  yeares,  upon  condition,  that  if  he  pay  to  the 
grantor  within  the  two  first  yeares,  forty  markes,  that  then  he  shall 
have  a^  fee,  or  otherwise  but  for  term  of  the  five  yeares,  and  livery  of 
seisin  is  noade  to  him  by  force  of  the  grant,  now  he  hath  a  fee-simple 
conditional!,  &c.  And  if  in  this  case  the  grantee  do  not  pay  to  the 
grantor  the  fortie  markes  within  the  first  two  yeares,  then  immediately 
after  the  first  two  yeares  past,  the  fee  and  the  freehold  is  and  shall  be 
adjudged  in  the  grantor,  because  that  the  grantor  cannot  after  the 
said  two  yeares   presently  enter  upon  the  gmuntee^  for  that  the 


grauntee  hath  yet  title  by  three  yeares  to  have  and  occupie  the  land 
by  force  of  the  same  grant.  And  so  because  that  the  condition  of  the 
part  of  the  grantee  is  broken,  and  the  grantor  cannot  enter,  the  law 
will  put  the  fee  and  the  freehold  in  the  grantor." 

On  this  Coke  remarks,  that  many  are  of  a  different  opinion  from 
Littleton,  because  the  fee  simple  is  to  commence  upon  a  condition 
precedent  (of  which  class  the  condition  in  the  ease  put  by  Littleton 
clearly  is),  and  yet  "here  Littleton,  of  a  condition  precedent  doth 
(before  the  performance  thereof)  make  it  subsequent."  And  yet 
Littleton  is  right,  for  the  legal  effect  of  the  livery  of  seisin  is  to  pass 
a  present  state  of  freehold. 

^  It  is  a  rule  of  law  that  none  but  the  grantor  and  his  heirs  can  have 
the  benefit  of  a  condition ;  and  that  any  conditions  are  good  which 
are  not  unlawful,  impossible,  inmioral,  or  absolutely  inconsistent  with 
the  nature  of  the  estate  given.  An  instance  of  the  last  kind  of  con- 
dition (Littleton,  860)  would  be  a  feofiment,  or  a  devise  in  fee,  upon 
condition  that  the  feoffee  or  devisee  should  not  alien  the  land  to  any 
person ;  such  a  condition,  being  inconsistent  with  the  estate  given, 
is  void. 

Before  the  Statute  of  Westminster  2,  De  Dents  Chnditionalibus,  if 
lands  were  given  to  a  man  and  the  heirs  of  his  body,  as  soon  as  he  had 
issue  of  his  body,  this  fee-simple  conditional  became  for  some  purposes, 
and  among  them,  for  alienation,  an  absolute  fee-simple.  The  effect 
of  this  statute  was  to  convert  conditional  fee-simples  into  estates  taiL 
[Tail,  Estates.] 

Conditions  in  English  law  were  of  feudal  origin.  The  rents  and 
services  of  the  feudatory  were  considered  as  conditions  essentially 
annexed  to  his  fief,  and  were  called  conditions  in  law,  or  implied 
conditions.  The  neglect  of  these  conditions  was  a  forfeiture  of  the  fief 
to  the  lord  of  whom  the  tenant  held  his  lands.  Expressed  conditions, 
or  conditions  in  deed,  were  subsequently  introduced,  but  as  we  have 
already  shown,  they  savoured  of  their  origin  in  this,  that  the  donor  s 
remedy  for  breach  of  conditions  was  lixmted  to  him  and  lus  heirs. 
But  the  doctrine  of  conditions  has  long  ago  been  extended  to  all  such 
cases  as  the  complicated  relations  of  a  rich  and  populous  country 
require,  and,  as  in  the  Roman  law,  so  now  in  the  law  of  England, 
conditions  may  form  a  part  of  every  written  instrument  by  which 
men  regulate  their  mutual  dealings,  or  dispose  of  their  property. 
These  conditions,  and  the  construction  of  them,  vary  with  the  nature 
of  the  instnunent  of  which  they  form  a  part ;  and  the  construction  of 
such  conditions  is  further  subject  to  some  variations,  owing  to  the 
different  aspects  under  which  they  are  regarded  by  courts  of  law  and 
equity. 

Those  conditions  which  are  of  most  practical  Importance,  are  the 
conditions  of  Bonds,  Leases,  Mobtoages,  and  Wills.  The  last  head 
includes  conditions  annexed  to  portions  and  Legacies,  which  have 
given  rise  to  a  great  number  of  disputes,  and  to  numerous  and  not 
always  consistent  judicial  decisions. 

As  to  conditional  limitations  of  real  property,  and  the  difference 
between  them  and  remainders  and  conditions  (this  being  a  matter 
purely  technical),  the  reader  is  referred  to  Feame's  '  Essay  on  Con- 
tingent Remainders ; '  and  Butler's  note  on  Co.  Litt,  note  94. 

CONDITION  OF  A  BOND.    [Boiro.] 

CONDITION  (Mathematics)  is  used  in  nearly  the  same  sense  as  in 
common  life.  Thus  the  proposition,  to  describe  an  equilateral  triangle 
upon  a  given  straight  line,  is  not  to  describe  any  triangle,  but  a  tri- 
angle under  the  following  conditions;  that  it  must  be  equilateral,  and 
that  it  must  have  a  given  line  for  its  base. 

An  equation  of  condition  means  an  equation  which  will  not  always 
be  true,  but  requires  certain  conditions  to  be  satisfied ;  and  is  dis- 
tinguished from  an  identical  equation,  or  one  which  is  true  independ- 
ently of  all  conditions.  Thus,  x  +  x=2x  and  (a  +  x)  (a— a?)  =  a*— a* 
are  identical  equations  :  they  are  true  for  all  vidues  of  x  and  a.  But 
x-l-2  =  3,  and  4j;— 0:^=3  are  equations  of  condition:  the  first  cannot 
be  true  unless  x=  1,  nor  the  second  unless  j:= 1,  or  j;=  8. 

But  the  term  equation  of  condition  has  a  more  technical  meaning  in 
the  application  of  mathematics  to  the  sciences  of  observation.  Suppose, 
for  example,  that  x,  y,  and  z  are  certain  quantities  to  be  found,  but 
which  cannot  be  observed  directly :  they  are,  however,  connected  with 
each  other  by  an  equation,  sa.j  ax  +  by  +  cz=h,  where,  a,  6,  c,  and  h 
are  different  at  different  times,  or  for  Afferent  circumstances  of  obser- 
vation, but  still  are  so  connected  that  the  preceding  equation  must  be 
true ;  and  where  a,  6,  c,  and  h  can  either  be  observed,  or  computed 
from  observationa  Let  a^,  b^,  c^,  and  A^  be  the  results  of  a  first  ob- 
servation ;  a„  6,,  &;c.,  of  a  second ;  then  for  n  different  observations, 
we  have  the  n  following  equations : — 

a^x-{-b^y  +  c^z=h^ 
<itX+b^y  +  c^z  =  h^  &c 

If  the  observations  be  all  correct,  any  three  of  these  will  give  the  same 
values  of  x,  y,  and  z  ;  but  if,  as  must  happen,  there  be  errors  in  every 
observation,  the  results  of  each  triad  will  differ  slightly  from  those 
of  the  rest.  For  the  method  of  solving  the  whole  set,  so  as  to  pro- 
duce the  most  probable  result,  see  Least  Squabbs,  Method  of.  This 
is  what  is  called  the  formation  of  equations  of  condition. 

CONDOTTIEHI,  a  word  in  the  Italian  language  signifying  captains, 
chiefs,  or  leaders,  but  most  usually  employ^  to  de.<<ignate  soldiers  of 
fortune,  who  nosed  corps  of  cavahy  and  infimtry  at  their-owik^Epcnse 
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and  engaged  with  princes  and  governments  for  their  services  as  merce- 
naries. The  practice  of  employing  theRe  mercenaries,  which  commenced 
in  the  early  part  of  the  14th  century,  originated  in  the  Italian  princes 
and  republics  commuting  the  personsd  services  of  their  subjects  in  war 
for  pecuniary  payments,  with  which  they  were  enabled  to  hire  merce- 
naries. As  early  as  1225,  G^noa  took  the  Count  of  Savoy  into  pay 
with  200  horse.  Florence  retained  500  French  lancers  in  1282.  After 
the  expedition  of  the  Emperor  Henry  YII.  in  1310,  many  soldiers  of 
fortune  remained  in  the  service  of  Milan,  Florence,  and  other  states. 
P.8a  appears,  in  1343,  to  have  disbanded  a  corps  of  German  mercenaries, 
whose  leader,  Ouamieri,  refusing  to  lay  down  his  arms,  levied  contri- 
butions throughout  the  Italian  states.  In  1353,  a  band  under  the 
command  of  Fra  Moriale,  afterwards  of  Conrad  Lando,  called  the  Great 
Company,  appeared  in  Italv,  and  extorted  money  from  many  of  the 
Italian  states.  During  the  long  and  bloody  wars  between  our 
Edward  III.  and  France,  foreigners  from  different  parts  of  Europe, 
attracted  by  his  fame  and  liberality,  and  alltu^  by  the  hope  of  plun- 
der, flocked  to  his  standard.  They  were  for  the  most  part  men  of 
desperate  fortunes,  or  unable  to  live  at  home  according  to  their  wishes. 
At  the  conclusion  of  the  treaty  of  Bretigni  in  1364,  which  restored 
peace  to  England  and  France,  these  soldiers,  unable  to  relinquish  a 
course  of  life  to  which  they  were  accustomed,  and  being  without  other 
means  of  subsistence,  were  dispersed  into  the  several  provinces  of 
France,  where  they  possessed  themselves  of  castles  and  fortresses,  and 
associating  themselves  with  the  banditti  of  their  vicinities,  levied  con- 
tributions on  all  within  their  power,  and  under  the  names  of  companies 
or  eompanioM  *  they  became  the  terror  of  the  peaceable  inhabitants  of 
the  country.  These  ruffians  formed  altogether  a  body  of  40,000  men, 
and  were  headed  in  many  instances  by  some  of  the  most  experienced 
leaders  of  the  time.  They  fought  pitched  battles  with  the  troops  of 
France,  in  which  they  gained  victories.  The  misery  which  they  occa- 
sioned only  served  to  increase  their  numbers ;  for  poverty  and  despair 
drove  their  victims  to  their  standard.  Even  their  excommunication 
by  the  pope  produced  no  abatement  in  their  ferocity  and  rapine.  At 
length  the  war  between  Henry  de  Tranatamare  and  Peter  the  Cruel 
for  the  succession  to  the  crown  of  Castile  furnished  an  opportunity  to 
rid  France  of  this  scourge.  De  Guesclin  proposed  to  Charles  V.,  king 
of  France,  to  enlist  these  companies  into  his  service  and  lead  them  into 
Castile.  They  accordingly  engaged  in  this  expedition,  and  in  their 
way  forced  the  pope,  then  residing  at  Avignon,  to  give  them  a  sum  of 
money. 

From  this  time  war  became  a  trade  in  many  parts  of  Europe,  par- 
ticularly in  the  Italian  states,  in  which  needy  and  desperate  adventurers 
raised  forces  either  by  their  pecuniary  means  or  by  their  personal 
influence  and  reputation  for  conduct  and  courage,  and  engaged  them 
for  hire  without  the  least  consfSeration  for  the  real  or  supposed  justice 
of  the  cause  in  which  they  embarked.  These  forces  were  recruited 
from  the  refuse  or  the  vagabonds  of  every  state  in  Europe.  The  idle 
and  profligate  found  in  joining  their  bands  a  way  of  life  which  flattered 
their  indolence  and  gratified  their  rapacity.  The  mode  adopted  for 
assembling  them  was  by  contracts  with  nobles  who  had  authority  over 
the  loose  and  disorderly  inhabitants  of  their  estates,  with  captains 
whose  address  or  bravery  could  allure  adventurere  to  their  bannei-s,  or 
with  individuals  whose  poverty  or  choice  made  them  offer  themselves 
to  princes  or  governments.  In  their  discipline,  though  it  was  far  from 
exact,  and  in  courage  and  conduct  in  war,  they  were  superior  to  the 
troops  which  could  be  then  raised  under  the  powera  of  the  feudal 
system.    Besides  the  profit  which  they  gained  on  the  ransom  of  their 

Erisoners,  their  pay,  according  to  the  then  value  of  money,  appears  to 
ave  been  high  (assuming  them  to  have  been  as  well  paid  as  the  other 
troops),  and  that  of  the  private  soldiera  to  have  been  at  a  much  higher 
rate  in  proportion  to  the  commandera  and  officera  than  in  modem 
times.  At  the  siege  of  Calais,  in  1346,  Edward,  prince  of  Wales,  for 
himself  and  retmue,  for  his  wages  of  war,  had  209.  a  day.  The  pay  of 
Henry,  earl  of  Lancaster,  for  his  "  wages  of  war,"  was  6«.  Sd.  a  day ; 
11  bannerets,  it.  a  day ;  193  knights,  2t, ;  512  esquires.  Is, ;  46  men- 
at-arms  and  612  archers  on  horaeback,  each  6d.  a  day.  From  the 
known  rapacity  of  these  mercenaries,  it  is  not  likely  that  they  would 
have  accepted  lower  terms  than  the  other  troops  engaged  in  the  same 
enterprise.  According  to  Villani,  they  frequently  demanded  and 
received  double  pay,  with  a  premium  or  bounty-money  of  a  month's 
pay,  on  their  engagements.  But  their  chief  inducement  to  serve  was 
the  plunder  of  the  towns  or  castles  which  they  took,  the  contributions 
they  levied,  and  the  ransom  of  the  prisoners.  From  this  motive  they 
were  induced  not  only  to  spare  their  own  men  as  much  as  possible, 
but  to  give  quarter  to  their  enemies.  This  rendered  some  of  their 
battles  nearly  blood]/B8S,  a  ludicrous  instance  of  which  occurred  in  one 
of  the  Itahan  wars.  Piccinino  advanced  to  attack  Florence  with  an 
army  of  several  thousand  men.  The  place  was  defended  by  Capponi 
with  another  body,  principally  composed  of  mercenaries.  The  two 
armies  engaged  at  Anghiui,  a  short  distance  from  Florence.  The 
battle  lasted  four  hours.  Piccinino  was  totally  defeated,  and  fled  to 
Boi^o  San  Sepolcro  with  about  a  thousand  men.  The  rest  were  made 
prisonera ;  only  one  man  was  killed,  and  this  owing  to  the  accident  of 
his  falling  from  his  horse  and  being  trodden  under  foot.    Capponi, 

*  They  were  Bometimen  called  cotelli,  probably  a  coiraptioa  of  coltelU,  Arom 
their  hearing  knirr-,  or  large  daggers.  i 
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however,  was  unable  to  follow  up  his  success,  and  his  troops  refused  to 
advance  till  they  had  secured  their  plunder.  Several  other  battles, 
equally  bloodless,  were  fought  in  the  wars  of  this  period. 

The  Condottieri  were  notorious  for  bad  faith  in  their  engagements 
with  the  states  they  served.  Their  rapacity  was  equal  to  their  bad 
faith ;  besides  their  pay,  they  exacted  gratifications  for  every  success. 
Such  was  the  terror  they  inspired,  that  some  of  the  Italian  states  paid 
them  laiige  sums  not  to  pass  through  their  territories.  With  the 
improvement  of  artillery  and  the  introduction  of  musquetry  the  con- 
dottieri declined;  but  it  is  difficult  to  state  the  period  of  their 
extinction.  Our  countryman.  Sir  John  Hawk  wood,  is  said  to  have 
been  the  last,  as  he  was  beyond  comparison  the  most  eminent  for  his 
skill  in  military  afi&irs.  Sir  John  died  at  Florence  in  1393  at  an 
advanced  age,  and  was  buried  with  great  pomp  by  the  Florentines. 
There  is  a  cenotaph  to  his  memory  in  the  church  of  Sible  Hedingham, 
Essex,  where  he  was  bom. 

(Froissart;  Villani;  Machiavelli;  Aretin.) 
CONDUCTOR  OF  HEAT.  [Electricity  ;  Heat.] 
CONDUIT,  the  artificial  channel  in  which  water  is  conducted  from 
the  point  of  supply  to  the  place  of  delivery  or  of  outfall.  It  may  bo 
either  circular  or  polygonal  in  section,  open  or  closed,  of  earth, 
maaotaj,  or  metal,  and  in  each  particular  case  the  formation  of  oon> 
duits  gives  rise  to  the  application  of  special  laws  of  construction  and  of 
calculation.  For  the  purposes  of  diiscussion,  it  would  be  more  con- 
venient to  consider  the  various  questions  connected  with  the  flow  of 
water  in  channels  of  a  circular  section  under  the  head  of  Water  Pipes, 
even  when  it  may  not  run  in  them  "  full  bore  ;'*  and  at  present  it  is 
therefore  proposed  to  treat  solely  of  channels  or  conduits  with 
polygonal  sections,  such  as  are  usually  employed  in  canals,  cuts, 
mill-races,  &c. 

Practically  (that  is  to  say,  with  reference  to  the  mode  of  huilding 
the  channels,  and  assuming  that  word  to  apply  to  the  use  of  all  kinds 
of  constructive  materials)  the  system  of  constructing  a  channel  must 
be  regulated,  firatly,  by  the  purposes  for  which  the  water  it  is 
intended  to  conduct  is  subsequently  to  be  applied ;  and  secondly,  by 
local  circumstjmces  connected  with  the  choice  of  materials  or  the 
economy  of  execution.  For  the  purposes  of  navigation,  open  channels 
of  a  trapezoidal  form  in  earthwork  are  sufficient,  provided  the  requisite 
degree  of  impermeability  in  the  bed*be  secured ;  and  even  for  a  water 
supply  such  channels  may  be  admitted,  if  the  water  should  flow  in  the 
open  air  of  the  country,  where  it  would  not  be  exposed  to  take  up 
atmospheric  impurities.  But  if  the  earth  of  which  the  banks  are  made 
should  be  Uable  to  be  removed,  or  if  it  be  essential  to  reduce  the 
sectional  area  of  the  water-way  to  the  minimum,  as  when  a  canal  has 
to  be  carried  upon  an  aqueduct ;  or  if  it  be  neces  ary  to  protect  the 
water  from  contamination  by  soot  or  dust,  then  the  channel  must  be 
made  of  masonry,  and,  as  a  general  rule,  of  a  rectangular  form,  though 
for  certain  theoretical  reasons  the  portion  of  the  section  normally 
filled  would  be  more  satisfactorily  made  in  the  shape  of  a  regular  half 
hexagon,  whose  complete  diameter  should  be  the  water-line,  and  be 
equal  to  twice  the  depth. 

In  earthen  channels  it  is  essential  to  observe  that  the  bottom  velocity 
must  never  exceed  that  which  would  be  required  to  remove  the 
materials  of  which  the  bed  is  formed.  A  certain  velocity  is  at  all 
times  necessaiy  in  the  stream,  in  order  to  prevent  the  growth  of  the 
peculiar  vegetation  which  usually  grows  in  earthen  channels ;  but  if 
the  velocity  should  exceed  the  rates  indicated  in  the  following  table, 
the  permanence  of  the  channel  may  be  dangerously  affected.  It  is 
usually  considered  that  the  minimum  velocity  to  be  given  to  the 
watera  of  any  artificial  open  conduit  should  be  from  10  to  14  inches 
per  second,  or  from  50  to  .60  feet  per  minute,  in  order  to  avoid  the 
dangers  of  interference  with  the  discharge  from  the  above-named 
cause ;  namely,  the  growth  of  plants.  It  is  usually  considered,  how- 
ever, that  the  bottom  velocities  should  not  exceed  the  rates  of 

25  feet  per  minute  in  soft  alluvial  beds. 


40 

60 

120 

180 

240 

800 

400 


soft  clayey  beds. 

sandy  and  silty  beds. 

gravelly  beds. 

strong  gravelly  beds. 

shingly  beds. 

shingly  and  rocky  beds. 

rocky  beds,  or  in  smooth  masonry. 


In  open  masonry  conduits,  wherein  the  water  flows  without  pressure, 
the  transverse  section  must  depend  upon  the  uses  to  which  the  stream 
is  to  be  devoted ;  because  the  draught  of  canal  boats  may,  for  instance, 
render  it  necessary  to  modify  the  ordinary  relations  of  widtii  and 
depth ;  or,  in  an  aqueduct,  the  effects  of  ordinary  frosts  may  render  it 
advisable  to  increase  the  theoretical  depth.  In  closed  conduits  the 
choice  of  the  transverse  section  will  be  influenced  by  the  considerations 
arising  from  the  quality  of  the  waten,  and  from  the  precautions 
necessary  to  maintain  in  it  a  constant  flow.  As  it  is  usually  possible  to 
regulate  the  admission  of  the  water,  it  would  seem  that  the  form  which 
would  most  commonly  be  adopted  would  be  the  semicircle,  because 
in  a  channel  of  that  form  the  wetted  border  would  be  the  least  in 
proportion  to  the  volume  dischai^ged.  But  it  is  found  that  it  is  easier 
to  execute  a  long  artificial  channel  with  the  requisite  degree  of  regu> 
larity  of  outline  and  of  fall,  when  its  seciayn.is^nM!^©  nearlyj-ectangulap^ 
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in  the  immediate  channel;  and  it  is  on  this  account  that  the  Croton 
and  the  liotiuefavour  aqueducts  were  made  of  the  precise  sections 
adopted  in  their  respective  cases. 

Notwithsanding  the  improvements  which  have  lately  taken  place  in 
the  application  of  science  to  the  purposes  of  building,  it  is  not  possible 
to  suggest  any  material  improvement  upon  the  system  adopted  by 
the  Roman  engineers  in  the  construction  of  their  covered  conduits  for 
town  supplies.  They  kept  the  extrados  of  the  covering  of  the  vault 
at  least  two  feet  below  the  ground,  or  they  covered  the  vault  with 
earth  of  the  same  thickness  when  the  conduit  was  raised  above  the 
surface ;  men  holes  were,  however,  left  for  the  purpose  of  examination 
and  repair,  and  from  distance  to  distance  chimnies  for  ventilation  were 
introduced.  Great  pains  were  taken  to  ensure  the  impermeability  and 
the  solidity  of  the  sides  and  bottom  of  the  conduit,  and  the  deposit  of 
any  accidental  impurities  the  waters  might  contain.  The  Croton 
aqueduct  was  almost  a  literal  copy  of  the  old  Roman  works  of  the 
same  description;  and  if  we  except  the  construction  of  some  very 
unnecessary  bridges,  instead  of  using  the  modem  system  of  cast-iron 
reversed  syphons,  in  passing  some  of  the  deep  valleys,  the  whole  of 
this  work  may  be  referred  to  with  satisfaction.  It  may  be  added,  that 
the  Croton  aqueduct  is  covered  throughout  its  whole  length,  a  pre- 
caution which  ought  almost  always  to  be  adopted  in  executing  the 
conduits  of  town  supplies. 

The  dimensions  to  be  given  to  a  channel  for  conveying  water, 
merely  by  the  velocity  due  to  the  fall  of  its  entire  length,  are  ascer- 
tained on  the  principles  that  the  mean  velocity  is  to  the  maximum 
Telocity  in  the  centre  of  the  stream  as  0*81  to  1*00,  in  the  case  of 
small  channels,  and  as  0*835  to  1*00  in  larger  ones.  Then  as  the  area 
of  the  stream  must  be  equal  to  the  volume  divided  by  the  velocity,  or 

as  S  =  -,  provided  the  mean  velocity  be  known,  the  areft  of  the  trans- 

V 

verse  section  required  to  deliver  a  certain  quantity  of  water  may  easily 
be  ascertiiined.  It  generally  happens  that  the  width  of  a  conduit  is 
fixed  by  the  peculiar  circumstances  of  the  case,  as,  for  instance,  in  a 
mill-race,  it  will  be  affected  by  the  width  of  the  stream  allowed  to  fall 
over  the  shuttle ;  iu  a  canal,  by  the  beam  of  the  barges ;  and  in  a 
water  supply,  by  the  necesssity  for  examination  and  repairs.  As  the 
best  depth  is  that  equal  to  twice  the  width,  to  some  extent  the  only 
unknown  element  in  the  above  equation  is  the  velocity ;  and  inasmuch 
as  some  of  the  conditions  which  limit  the  minimum  velocity  have 
been  already  stated,  it  maj  be  as  well  here  to  add,  that  for  a  town 
water  supply  it  is  considered  that  it  is  desirable,  in  order  to  maintain 
a  proper  aeration  of  the  waters,  to  secure  a  velocity  of  from  2  feet 
8  inches  to  3  feet  per  second. 

In  fact,  it  thus  appears  that  the  whole  of  the  conditions,  as  to  the 
section  and  fall  of  a  channel,  may  be  ascertained  by  the  mean  velocity 
of  the  water  flowing  in  it,  and  that  the  formula  given  by  Mr.  Beard- 
more  for  CiUculating  that  velocity  will,  by  trandpoaition,  furnish  the 
elements  of  the  other  unkno\\Ti  quantities.  His  formula  may  be 
expressed  thus :  calling  U  the  hydraulic  mean  depth  in  feet ;  t,  the 
inclination  of  the  channel,  in  feet  per  mile ;  and  v,  the  velocity  of  the 
stream,  in  feet  per  minute ;  then  t;  =  55  's/li72l.  Of  course  this  quantity 
multiplied  by  the  sectional  area  in  feet  gives  the  discharge  in  cubic 
feet  per  minute.  The  hydraulic  mean  depth,  it  may  be  added,  is 
obtained  by  dividing  the  sectional  area  of  the  channel  by  the  wet 
border.     [Hydrodynamics.] 

CONE  (Mathematics).  In  the  most  general  sense,  a  cone  is  a  sur- 
face formed  by  the  motion  of  a  straight  line  indefinitely  extended 
in  both  directions,  and  which  always  passes  through  one  given  point 
(called  the  vertex).  Any  curve  in  space  may  be  a  guiding  line  (or 
directrix)  through  which  the  moving  straight  line  may  be  made  to  pass. 

But  in  common  language  the  term  cone  is  only  applied  to  those 
general  cones  in  which  the  directrix  is  a  circle.  Of  these  there  are 
two  kinds :  the  obltque  cone,  when  the  vertex  is  not  in  the  axis  of 
tlie  directing  circle  (the  axis  being  the  perpendicular  drawn  to  the 
plane  of  the  circle  through  its  centre) ;  the  right  cone,  in  which  the 
vertex  is  in  the  axis.  The  most  prominent  dijstinction  between  these 
two  kinds  of  cones  is  this :  that  the  oblique  cone  has  two  distinct 
sets  of  circular  sections,  whose  planes  are  not  parallel  to  each  other 
[Subcontrary],  while  the  right  cone  has  only  one  set  of  circular 
sections,  all  parallel  to  the  directing  circle. 

The  right  cone  is  an  infinitely  extended  surface,  or  consists  of  two 
cones  (according  to  the  most  common  notion)  joined  together  by  the 
vertex  :  but  out  of  mathematics  a  portion  of  puch  cone  is  called  a 
cone  contained  between  the  vertex  and  the  directing  circle,  then  called 
the  base.  In  the  rest  of  this  article  we  shall  use  this  meaning  of 
the  word. 

The  surface  of  a  cone  (in  the  common  sense)  is  one  half  the  cir- 
cumference of  its  base  multiplied  by  the  distance  from  the  vertex  to 
the  circumference  of  the  base  (called  the  slant  side).  Thus  the  dia- 
meter of  the  base  being  10  inches,  or  the  circumference  3r416  inches, 
and  the  slant  side  being  20  inches,  the  surface  of  the  cone  is  ^  x  20  x 
31-416,  or  314'16  square  inches.  The  cone  unrolled  gives  a  sector  of 
a  circle,  the  angle  of  which,  in  theoretical  units  [Angle],  is  the  cir- 
cumference of  tlio  base  divided  by  the  slant  BJde.  Thus  in  the  pre- 
ceding instance  31  416-5-20  or  l*57o8  is  the  angle  of  the  unrolled  cone, 
which  id  a  right  angle. 


The  solidity  of  a  cone  is  one  third  of  the  product  of  the  area  of 
the  base  and  the  perpendicular  distance  of  the  vertex  from  the  azia. 
In  the  preceding  instance  the  perpendicular  aforesaid  is 

V  (slant  side  «  —  (rad.  of  base)  >»,  or  V  400—25. 

or  >v/376,  or  19-3649  inches.  The  area  of  the  base  is  31416  x  25, 
or  78*54  square  inches :  and  this  multiplied  by  one  third  of  19*3649, 
or  6*455,  is  506*976,  the  number  of  cubic  inches  in  the  cone. 
The  centre  of  gravity  of  a  cone  is  in  the  axis,  at  a  distance  from  the 
centre  of  the  base  equal  to  one-fourth  the  distance  of  the  vertex. 

CONFARREATION.    [Marriage  ] 

CONFECTIONS;  CONFECTIONAHY.  Confections,  called  also 
CoTiservet,  are  formed  of  fresh,  generally  succulent,  vegetable  sub- 
stances, in  a  few  instances  with  prepared  chalk,  as  in  the  aromatic 
confection,  preserved  by  means  of  sugar  or  honey.  These  confections 
were  formerly  much  more  numerous,  and  were  examples  of  tne  p-.'ly- 
pharmacy  prevalent  among  our  ancestors  :  the  number  might  be  sull 
beneficially  reduced.  The  quantity  of  sugar  required  to  prevent  them 
from  spoiling  is  so  great  as  to  disagree  with  delicate  stomachs.  In 
several  instances  the  ingredients  are  ordered  to  be  kept  apart,  or  if 
associated  in  a  dry  state,  the  wiiter  or  syrup  is  to  be  added  when  the 
preparation  is  intended  to  be  used ;  as  in  the  case  of  the  aromatic, 
opiate,  and  almond  confection.  This  is  especially  necessary  in  regard 
to  the  last ;  for  if  bitter  almonds  should  be  accidentally  introduced, 
the  presence  of  water  might  produce  deleterious  combinationB. 

When  astringent  substances  such  as  roses  are  to  be  pounded,  this 
process  must  be  conducted  in  marble,  not  iron,  mortars.  The  quantity 
of  sugar  is  better  to  be  excessive  than  deficient ;  and  more  is  required 
in  wet  seasons  than  in  dry.  The  conserves  should  be  put  into  several 
small  pots,  rather  than  one  large  pot,  which  should  be  glazed  with  salt, 
as  in  Bristol  ware,  not  lead.  They  should  then  be  well  closed,  and 
kept  in  a  dry  cool  place.  Patent  jars,  of  a  very  useful  kind,  are  now 
manufactured  for  this  purpose. 

The  chief  confections  are  those  of  acorns,  alkermes,  alnionds,  bark, 
cassia,  catechu,  copaiba,  hemlock,  hops,  ipecacuanha,  jalap,  succory, 
nitre,  opium,  orange  flowera  and  peel,  pepper,  peppermint,  resin,  rose, 
rue,  scammony,  senna,  &c. 

Confections  are  generally  medicinal ;  but  confectionary  mostly  com- 
prises sweetmeats  having  no  relation  tp  the  medical  art.  The  making 
of  this  confectionary  may  be  regarded  as  one  of  the  domestic  arte, 
practised  by  highly  paid  persons  in  the  mansions  of  the  nobility  and 
other  wealthy  families ;  but  it  is  as  a  distinct  trade  that  we  here 
view  it. 

Sugar  is  the  basis  of  all  confectionary ;  and  the  processes  of  boiling, 
clxu-ifying,  candying,  crystallising,  refining,  bleaching,  and  otherwi<9e 
treating  this  important  substance,  must  be  well  understood  by  a  con- 
fectioner. The  boiling  is  carrried  to  nine  or  ten  different  degrees  or 
stages,  technically  known  by  the  curious  names  of  the  "  small  thread," 
the  "  large  thread,"  the  "  little  pearl,"  the  "  large  pearl,"  the  "  blow," 
the  "  feather,"  the  "  ball,"  the  "  crack,"  the  "  caramel,"  Ac. ;  each  stage 
is  applicable  to  a  particular  purpose  in  confectionary ;  some  for  syrup, 
some  for  candy,  &c.  These  processes  are  only  an  exemplification,  on  a 
small  and  delicate  scale,  of  those  which  the  reader  will  find  described 
under  Sugar.  The  syrups  form  an  important  section  of  the  con- 
fectioner's art.  They  arc  either  the  juices  of  flowers,  or  a  decoction  or 
infusion  of  the  leaves,  flowers,  or  roots  of  vegetables,  impregnated  with 
a  suflicient  quantity  of  sugar  for  their  preservation  in  a  liquid  6tat«. 
Many  of  these  are  made  only  for  medicinal  purposes;  but  others 
belong  properly  to  confectionary,  and  comprise  the  agreeable  qualities 
of  raspberry,  ciurant,  cherry,  mulberry,  lemon,  gooseberry,  orange, 
liquorice,  violet,  pink,  rose,  marshmallow,  coltsfoot,  ginger,  almond, 
pistachio,  or  other  vegetable  substance.  Instead  of  syrups,  a  chans^e 
in  the  mode  of  procedure  will  produce  candies,  in  which  the  vegetable 
juice,  decoction,  or  infusion  is  crystallised  or  granulated  into  a  hard 
substance.  A  thu-d  mode  of  treatment  prod\ices  cracks,  so  named 
fi-om  eating  short  and  crL^p,  and  including  barley-sugar,  sugar  drops, 
kisses,  acid  drops  and  sticks,  brandy  balls,  rock,  hiurdbake,  &c.  Another 
variety  comprises  hzenges  ;  these  consist  of  loaf  sugar  in  fine  powder, 
mixed  with  various  substances,  made  into  a  paste  with  dissolved  gum, 
rolled  out  into  thin  sheets,  and  formed  by  means  of  tin  cutting-tools 
into  small  oval,  8r{uare,  round,  or  other  shaped  pieiies.  The  substance 
chosen  to  mix  with  the  sugar  is  the  juice  or  some  other  extract  of 
peppermint,  rose,  cinnamon,  clove,  lavender,  ginger,  nutmeg,  rhubarb, 
tolii,  safifron,  marshmallow,  vanilla,  catechu,  &c  Pastile  drops  are 
compounds  of  refined  sugar  with  some  kind  of  aromatic  spirit,  matle 
into  fliit  drops.  Comets  mostly  consist  of  seeds,  such  as  thof>e  of  the 
caraway,  coriander,  celery,  or  cardamom,  enveloped  in  sugar ;  but  some* 
times  the  inner  substances  thus  treated  are  fragments  of  cinnamon, 
almonds,  barberries,  preserved  cherries,  orange  or  lemon  peel.  Another 
department  of  the  confectioner's  art  is  ^  that  of  making  jellies  ;  tlic^a 
are  the  juices  of  mucilaginous  fruit?,  combined  with  sugar,  rendered 
clear  by  filtering  through  a  flannel  bag,  and  boiled  to  the  well-known  jelly- 
like consistency;  they  are  made  from  a  large  number  of  diflcrent 
fruits.  Marmalades  and  jams  are  preserves  of  oran  e,  lemon,  apple, 
pear,  quince,  plum,  or  other  fruit;  the  pulp  of  the  fruit  is  boiled  with 
sugjir  to  the  required  thickness.  Pastes  are  a  similar  kind  of  niarma- 
lado  or  jam,  but  with  an  additional  quantity  of  sugar,  which  peniiits 
of  the  substance  being  crystallised    or  candied  into  rings,   knots, 
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&c. ;  those  are  much  more  numerous  in  kind  than  marmalades  or 
jams. 

Besides  the  compounds  mentioned  in  thelast  paragraph,  there  are  many 
others  to  which  the  atteutiun  of  the  confectioner  is  directed.  Preserved 
fruits  consist  of  the  scarcely  ripe  fruit,  boiled  with  sugar  until  the  pulp 
has  become  thoroughly  saturated  with  the  saccharine  agent ;  apricots, 
peaches,  nectarines,  fi^s.  greengages,  damsons,  gooseberries,  melons, 
lemons,  oranges,  pine-apples,  cherries,  grapes,  currants,  barberries, 
raspberries,  pears,  quinces,  &c..  as  well  as  cucumbers,  gherkins,  orange 
or  lemon  peel,  angelica,  erin^'O,  and  ginger,  may  be  thus  treated. 
Compotes  bear  some  resemblance  to  the  preserved  fruits  just  noticed. 
Brandy  fruits  are  fruits  in  which  brandy  as  well  as  sugar  is  employed 
as  a  preserver.  Bottled  fruits  are  preserved  in  wide-mouthed  bottles, 
and  have  undergone  a  careful  process,  by  which  air  and  moisture  have 
as  much  as  possible  been  removed  from  them.  Fruit  waters^  for 
beverage,  such  as  lemonade,  raspbem^- water,  &c.,  in  most  cases  consist 
of  the  juice  of  the  fruit,  treated  wit'i  water,  sjTup,  and  lemon-juice. 
Ices  are  sweetened  compounds  which  have  been  exposed  to  the  action 
of  a  freezing  mixture ;  they  are  made  from  a  large  varietv  of  fruits 
and  vegetable  substances,  and  are  classed  into  ice-creams  and  ice-waters, 
according  to  their  consistence — some  few  being  ice-custards,  A  good 
deal  of  apparatus,  and  much  practical  skill,  are  required  for  making 
ices.  Essences — such  as  those  of  lemon,  orange,  bergamot,  allspice, 
clove,  vanilla,  Ac. — consist  of  the  volatile  or  essential  oils  of  fruits  and 
other  vegetable  substanoes,  extracted  by  means  of  spirits  of  wine,  with 
or  without  distillation.  A  skilful  confectioner  possesh-es  a  wide  range  of 
knowledge  in  the  treatment  of  liquids.  He  can  distil  or  obtain  spirit 
from  various  vegetable  substances  ;  he  can  extract  the  essential  oils  ; 
he  can  prepare  distilled  waters,  such  as  rose-water,  cinnamon-water,  &c. ; 
he  can  make  the  numerous  liqueurs,  such  as  maraschino,  kirchwasser, 
cura^oa,  &c.,  by  a  peculiar  application  of  spirit  of  wine  to  vegetable 
substances;  or  ratafias,  which  differ  from  liqueurs  chiefly  in  being 
filtered  and  sweetened  instead  of  distilled. 

A  peculiar  part  of  the  confectioner's  trade  is  that  which  appeals  to 
the  eye,  not  to  the  sense  of  taste.  He  has  to  prepare  table-ornaments, 
that  may  present  much  grace  and  beauty  though  cheap  in  the  materials. 
He  must  know  how  to  make  gum-paste  for  ornaments ;  to  prepare  a 
paste  that  will  bear  to  receive  gold  or  colours  on  its  surface ;  to  form 
papier-m&ch^  into  rocks  for  a  piece  mont^e,  or  into  vases,  Ac;  to 
design  complicated  table  ornaments,  in  which  some  knowledge  of  archi- 
tecture and  of  sculpture  may  come  to  his  aid ;  to  lay  his  plans  so  that 
the  parts  of  his  temples,  &c.,  not  intended  to  be  eaten  may  be  made  of 
cork,  papier  mftch^,  flock,  paper,  or  gum  paste,  while  the  rest  may 
comprise  any  of  the  sweetmeats  which  it  is  his  trade  to  produce.  The 
confectioner  must  also  know  how  to  prepare  colours,  and  to  combine 
them  with  his  confections  in  proper  kind  and  degree. 

When  the  confectioner  makes  cakes  and  other  articles  in  which 
floiu*  is  used,  and  which  require  the  process  of  baking  in  an  oven,  he 
does  so  as  a  pastrycook,  not  as  a  confectioner. 

The  cheap  confectionary  now  so  largely  sold  in  England  has  long 
been  suspected  of  being  adulterated ;  the  price  at  which  it  is  sold  not 
being  sufficient  to  pay  for  an  honest  course  of  dealing.  Plaster  and 
other  substances  are  often  used  with  the  sugar ;  and  poisonous  dye- 
stuffs  or  pigments  are  used  as  colouring  agents.  Cases  have  been  re- 
ported by  medical  practitioners,  of  children  being  poisoned  by  eating 
such  sweetmeats.  Towards  the  close  of  the  vear  1858,  about  twenty 
persons  died,  and  two  hundred  were  more  or  less  injured,  in  and  near 
Bradford,  in  Yorkshire,  by  eating  sweetmeats ;  the  maker  thought  he 
was  using  "  daff,"  an  adulterating  preparation  of  plaster  of  Paris,  as  a 
cheap  substitute  for  sugar ;  instead  of  which,  through  a  mistake  at  a 
dru;:;gi8t's  shop,  be  was  using  white  arsenic. 

An  ingenious  machine  for  making  lozenges  has  lately  been  introduced 
by  Messrs.  Chase  of  Birmingham.  A  ball  of  prepared  sugar,  flavoured 
with  the  vegetable  ingredient  which  may  be  selected,  is  worked  up  to 
the  consistence  of  soft  dough,  and  rolled  on  a  board  to  the  thickness  of 
ordinary  pie-crust.  It  is  then  laid  upon  a  band,  which  carries  it 
between  a  pair  of  rollers,  after  which  it  is  flattened  and  p<issed  through 
other  rollers,  until  reduced  to  the  thickness  of  a  lozenge.  The  thin 
layer  goes  again  upon  the  band,  and  is  by  it  conveyed  underneath  a 
row  of  stamps.  These  stamps  bear  a  motto,  name,  or  other  device, 
as  may  be  chosen.  The  layer  is  then  punched  out  by  circular  or  other 
shaped  cutters,  which  throw  off  clean  glossy  lozenges.  The  machine 
can  produce  three  hundred  pounds  weight  of  lozenges  in  an  hour. 

CONFESSION  means  a  solemn  acknowledgment  of  some  principle 
or  fact.  Hence  the  early  Christians,  who  sutfered  imprisonment  and 
other  penalties  from  the  Roman  magistrates  for  havmg  publicly  de- 
clared their  belief  fn  the  gospel,  were  called  confessors.  Others,  in 
later  times,  acquired  the  some  title  from  having  embraced  a  life  of 
austerity,  or  retired  to  some  solitude  or  convent  to  do  penance  for  their 
sins.  Coniession  thus  became  synonymouii  with  penitence,  in  which 
sense  both  words  are  under.it<x>d  by  the  Uoman  Catholics.  The  prac- 
tice of  confessing  ones  sms,  either  in  public  before  the  congregation  of 
the  faithful,  or  privately  to  a  priest,  dat«5S  undoubtedly  from  the 
earliest  ages  of  the  Church.  In  those  times  the  Christians,  scattered 
about  the  Roman  world,  and  exposed  to  perdecution,  formed  m.my 
wnall  communities,  living  under  the  discipline  of  their  presbyters,  who 
knew  every  individual  of  their  respective  flocks,  the  members  of  which 
"vratched  carefully  over  each  other's  conduct    Any  gross  irregularity, 


i  or  any  compliance  with  heathen  rites  by  one  of  the  flock,  was  sure  to 
be  known  to  the  rest,  and  the  oflender  was  thereby  subjtct  to  inter- 
diction from  Christian  worship  and  communion.  If  he  wished  to  be 
re-admitted  to  the  communion  of  the  Church,  he  must  publicly 
acknowledge  and  repent  of  his  guilt,  and  submit  to  the  penance 
imposed  by  the  presbyter.  This  appears  to  have  been  the  original  mode 
of  confession.  It  does  not  seem  to  be  clearly  determined  when  the 
practice  of  private,  or  "  auricular,"  was  substituted  for  public,  con- 
fession. Cyprian,  who  lived  towards  the  middle  of  the  third  century 
('  Epist.,'  Rom.  12),  defines  several  kinds  of  sins  for  which  penance 
ought  to  be  done  before  the  transgressor  could  be  admitted  to  the 
communion;  and  in  his  treatise,  '  De  Lapsia  in  Persecutionibus,'  he 
exhorts  those  who  have  fallen  into  heathen  practices  to  confess  their 
sins  to  the  ministers  of  Qod,  and  thus  unburthen  their  souls  of  their 
weight,  "  because  this  satisfaction  and  the  remission  by  the  priest  are 
acceptable  to  Qod."  Tertullian,  who  lived  at  the  beginning  of  the  same 
century,  says  ('  De  Poenit^mtiA,'  ch.  ix.)  that  penitence  conaists  of  three 
parts,  confession,  contrition,  and  satisfaction.  In  the  eastern  churches 
the  custom  of  confessing  sins  before  the  assembled  congregation  was 
prevalent  down  to  the  fourth  century ;  but  the  practice  having  led  to 
scandal,  especially  on  the  occasion  of  a  lady  revealing  that  she  had  been 
seduced  by  a  deacon,  Nacterius,  patriarch  of  Constantinople,  abolished 
the  custom,  and  removed  the  pconitentiarius  or  priest  ('  qui  prscpositus 
erat  poenitentisc ')  by  whose  advice  the  revelation  had  taken  place. 
(Sozomen,  *  Histor.,'  lib.  vii.)  Some  passages  in  Chrysostom  have  been 
urged  against  the  obligatory  practice  of  confession.  In  Homily  11,  he 
says,  "  God  commands  that  to  him  alone  we  should  give  account  of  our 
conduct,  and  to  him  we  should  confess  ;'*  which  -agrees  with  the  prin- 
ciple and  practice  of  the  Protestant  and  reformed  churches.  Yet  in  his 
Homily  of  the  Samaritan  woman,  he  says,  "  He  who  blushes  now  to 
reveal  his  sins  to  a  man,  and  will  not  confess,  at  the  last  day  will  be 
arraigned,  not  before  one  or  two  persons,  but  before  the  whole  world.* 
In  the  fifth  century.  Pope  St.  Leo  I.,  called  the  Great  (*  Epist.'  Rom. 
Ixxx.,  ch.  v.),  says  that  the  priests  ought  not  to  enforce  "  public  con- 
fession of  secret  sins,"  but  that  it  is  enough  if  the  penitent  confess 
them  privately  to  a  priest.  This  passage  seems  to  throw  some  h'ght  on 
the  transition  from  public  to  private  confession.  When,  and  under 
what  circumstances,  confession,  either  public  or  private,  was  deemed 
absolutely  necessary  for  the  remission  of  sins,  is  another  subject  of 
controversy.  Innocent  III.,  in  the  fourth  Lateran  council,  a.d.  1215 
(Canon  21),  made  confession  (meaning  auricular  or  private)  obligatory 
upon  every  adult  person  once  a  year,  and  that  continues  t^  be  one  of 
the  rules  of  the  Roman  CathoUc  church  to  the  present  day.  which 
numbers  penitence  among  the  sacraments.  The  Council  of  Trent,  in 
its  catechiBm,  defines  it  to  be  '*  a  declaration  by  the  penitent  of  hia 
sins,  made  to  a  priest,  in  order  to  receive  the  penance  and  absolution." 
Penitence,  therefore,  consists  of  four  parts,  confession,  contrition,  abso- 
lution, and  penance ;  and  it  is  a  positive  doctrine  of  the  same  Church, 
that  without  the  concurrence  of  ail  Uiese  parts  or  conditions,  the  sacra- 
ment is  null  and  void.  The  penitent  is  also  obliged  to  confess  all  the 
sins  that  he  can  recollect  having  committed  and  not  confessed  before, 
at  least  all  the  mortal  sin^,  for  Roman  Catholic  dogmatists  draw  a  dis- 
tinction between  mortal  and  venial  sins.  By  contrition  it  is  meant 
that  the  penitent  should  fully  repent  of  his  guilt,  and  form  at  the  same 
time  a  firm  resolution  not  to  sin  again,  without  which  repentance  and 
resolution  the  absolution  of  the  pricHt  is  of  no  avail,  being  always  con- 
dition.-d  upon  a  corresponding  disposition  on  the  part  of  the  penitent. 
It  is  not  tnerefore  true,  as  it  is  often  erroneously  stated,  that  the  priest 
can  absolve  from  any  sins  by  merely  pronouncing  the  words,  "  Ego  te 
absolve."  &c. ;  it  is  the  penitent  who,  by  his  contrition  and  trust  in  the 
merits  of  the  Saviour  only,  can  give  effect  to  the  words  of  the  priegt, 
and  in  this  respect  the  principle  is  commcm  to  all  the  Christian 
churches,  except  the  formula  of  the  absolution,  which  difi'ers  in  some, 
while  others  omit  it  altogether.  [Absolution  ]  The  indispensable 
condition  for  obtaining  absolution  is  often  explained  and  inculcated 
from  the  pulpits  and  chairs  of  theology  in  Roman  Catholic  countries, 
though  it  happens  of  course  that  ignorant  or  weak  people  overlook  or 
misconceive  the  absolute  necessity  of  inward  contrition,  and  think  that 
by  merely  confessing  their  sins  and  reciting  the  formula  of  re])entance 
with  their  lips,  they  have  acquitted  themselves  Oi  their  part,  and  that 
the  priest  am  do  the  rest.  Agjiin,  the  priest  absolves  *'  k  cul)ia,  sed  non 
k  pocnft  i"  he  removes  the  guilt,  but  not  the  punishment,  here  or  here- 
after; and  accordingly  Roman  Catholics  admit  a  purgatory.  The 
penance  which  the  priest  imposes  consibts  generally  of  satisfaction  to  be 
given  if  the  penitent  has  injured  any  one  in  hia  property,  honour,  &c., 
in  a  manner  that  can  admit  of  rep«iration,  and  also  of  pniyers,  absti- 
nence, or  other  reli^jious  practices  to  be  pjriormed.  The  seciucy  im- 
posed on  confessors  is  strict  and  unconditional ;  whatever  be  the  crime 
of  which  a  penitent  may  accuse  himself,  they  are  solemnly  bound  to 
keep  it  secret,  under  the  uioat  aevcre  denuuciiii.ions  and  peiialiies,  both 
here  and  hereafter,  that  of  excommunicatiun  i/  *t}  fa-  to  included.  Not- 
withstanding the  number  of  individuals  who  have  exercL-sed  the  ottice 
of  confessors  all  over  the  Roman  Catholic  world,  and  the  maniftild 
temptations  to  which  they  are  exposed,  there  are  few  authentiaited 
instances  of  their  having  betrayed  th*  ir  tru.st.  That  there  may  be 
other  inconveniences  Ukely  to  result  from  private  confee  ion,  is  another  ^ 
question,  which  it  is  not  our  business  to  di.scusa.  Every  pxi^.<tJ»J^jk^ 
confessor,  although  every  incumbent  of  a  parish  is.     The  qualiiic^Oona 
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of  age,  studies,  character,  &c ,  required  in  a  candidate  for  the  ofiBce  of 
confessor,  the  solemn  engagements  he  enters  into,  and  the  formalities 
-with  which  he  is  consecrated  by  the  bishop,  may  be  seen  in  the  profes- 
sional works  of  discipline  of  the  church  of  Rome,  and,  among  others, 
in  tiie  '  Biblioth^ue  Sacr^e '  des  Pdres  Richard  and  Giraud,  Paris, 
1825  art.  "  Confession"  and  "  Confesseur." 

The  box  in  which  the  priest  sits  in  the  church  to  hear  the  penitent 
is  called  the  confessional.  But  the  act  of  confession  may  be  performed 
out  of  church,  in  private  houses,  in  the  field,  in  any  plaoe  in  short, 
provided  it  be  not  within  hearing  of  any  person  except  the  priest  and 
the  penitent. 

The  Greek  Church  retains  the  practice  of  amicular  confes^^ion,  but 
differs  from  that  of  Rome  in  the  form  of  the  absolution.  The  Pro- 
testant and  Reformed  Churches,  including  those  of  England  and  Scot- 
land, do  not  admit  the  practice,  but  recommend  every  one  to  confess 
his  sins  to  God,  and  to  repent  in  order  to  obtain  forgiveness. 

Confession  is  also  the  name  given  to  the  solemn  profession  of  faith 
of  various  Christian  churches  which  dissent  from  that  of  Rome,  such  as 
tnat  of  the  reformed  churches  of  France,  in  40  articles,  signed  by 
Henry,  king  of  Navarre,  the  prince  of  Cond^,  Coligny,  and  others,  and 
presented  to  Charles  IX.  in  1561 ;  that  of  the  Helvetic  reformed  churches 
proclaimed  in  1566  [Zwingli,  in  Bioo.  Div.] ;  that  of  the  churches  of  the 
^Netherlands,  consisting  of  87  articles,  published  in  1562,  afterwards 
approved  and  signed  by  the  members  of  the  synod  of  Embden  in  1571, 
and  lastly  exammed  and  confirmed  in  1691  by  the  synod  of  Dordrecht, 
or  Dort,  which  condemned  the  five  articles  of  Arminius.  [Arminiits, 
in  Bioo.  Div.]  ;  and  also  that  of  the  Protestant  churches  of  Poland, 
printed  in  1570  at  Debrzin,  and  afterwards  approved  at  the  eynod  of 
Sendomir. 

The  most  celebrated  is  the  Confemon  of  Aug^itrg,  the  name  given  to 
the  profession  of  faith  of  the  Protestant  Lutheran  Church,  which  was 
drawn  up  by  Melancthon,  with  Luther's  approbation,  in  order  to  be 
laid  before  the  Emperor  Charles  V.  at  the  great  Diet  held  at  Augsburg 
in  June,  1530.  It  was  on  that  occasion  solemnly  read  in  the  German 
language  by  the  Chancellor  of  Saxony,  after  which  two  copies  of  the 
Confession,  one  in  German  and  the  other  in  Latin,  were  delivered  to 
the  Emperor,  bearing  the  signatures  of  John  Electoi  of  Saxony,  George 
Marquis  of  Brandenburg,  Ernest  Duke  of  Lunebei^,  Philip  Landgrave 
of  Hesse,  and  Wolfgang  Prince  of  Anhalt ;  besides  those  of  the  free 
town  of  Nuremberg,  and  other  cities.  The  Confession  was  immediately 
afterwards  printed,  and,  being  translated  into  various  languages,  was 
spread  over  Europe.  It  has  ever  since  continued  to  be  the  rule  of  the 
Lutheran  Church  in  matters  of  faith.  It  consists  of  twenty-eight 
articles,  twenty-one  of  which  state  the  belief  of  the  Lutherans  on 
the  principal  tenets  of  rehgion ;  and  the  other  seven  consist  of  refu- 
tations of  certain  points  of  either  dogma  or  discipline  as  maintained  by 
the  Roman  Catholic  Church,  and  on  account  of  which  the  Lutherans 
separated  from  the  communion  of  Rome.  Zwingli  and  the  other  Swiss 
and  French  reformers  did  not  subscribe  to  the  Confession  of  Augsburg, 
as  they  differed  from  it  on  several  points,  particularly  about  the  Lord's 
Supper.  The  style  of  the  Confession  is  clear  and  fluent;  the  matter 
was  chiefly  supplied  by  Luther  in  the  seventeen  articles  of  Torgau, 
which  he  had  presented  to  the  Elector  of  Saxony  tiie  year  before. 
Melancthon,  while  drawing  up  the  Confession,  had  frequent  conferences 
with  Luther,  who  was  then  staying  at  Coburg,  not  far  from  Augsburg. 
The  Papal  theologians,  headed  by  Faber,  wrote  a  confutation  of  the 
Augsburg  confession,  which  was  likewise  read  before  the  Diet  in 
August  of  the  same  year.  Melancthon  answered  them  in  his  '  Apology 
for  the  Augsburg  Confession,'  which  was  published  in  1531,  and  which 
constitutes  one  of  the  books  of  authority  of  the  Lutherans  which  were 
published,  including  the  Confession,  at  Dresden,  in  1580.  Ernest 
Solomon  Cyprian  has  written  a  good  history  of  the  Augsburg  Con- 
fession, and  Webber  a '  Critical  History'  of  the  same,  Fnmkfurt,  1783. 
(Schroeckh's  ' Eirchengeschichte ;'  Mosheim's  'Ecclesiastical  History, 
and  Notes,'  by  Dr.  Murdoch ;  and  Neander's  '  Church  History.') 

Some  sepulchres  of  martyra  have  been  styled  by  antiquaries  con- 
fessions; for  instance,  the  subterraneous  cnapel,  in  which  are  the 
sepulchres  of  St  Peter  and  St.  Paul,  under  St.  Peter  s  at  Rome,  is 
called  "  the  Confession  of  St.  Peter." 

CONFIRMATION  is,  according  to  the  Church  of  England,  "the 
rite  of  laying  on  of  hands  upon  those  who  have  been  baptised,  and  are 
oome  to  years  of  discretion."  Such  only  are  qualified  to  be  confirmed 
as  can  say  the  Creed,  the  Lord's  Pniyer,  the  Ten  Commandments,  and 
the  Church  Catechism ;  to  the  end  that  children  having  learned  what 
their  godfathers  and  godmothers  promised  for  them  in  baptism,  they 
may  themselves  ratify  and  confirm  the  same;  acknowledging  them- 
selves "bound  to  beheve  and  to  do  "  all  which  those  persons  undertook 
for  them.  It  is  affirmed  in  the  sixtieth  canon  of  the  Anglican  church, 
that  confirmation  is  "  a  solemn,  ancient,  and  laudable  custom  in  the 
church  of  God,  continued  from  the  apostolic  times."  On  the  other 
hand,  among  the  Protestant  Dissenters  it  is  regarded  merely  as  the 
remnant  of  a  Popish  ceremony;  with  the  assertion,  that  there  is  no 
more  authority  for  that  which  is  retained  of  it  than  for  that  which  is 
rejected.  The  passages  of  scripture  which  are  always  adduced  in 
support  of  this  episcopal  imposition  of  hands  are  the  three  following ; 
namely,  Acts  viii  14-17 ;  Acts  xix.  6,  and  especially  Heb.  vi.  1,  where 
iwietais  X*  pw".  "  the  imposition  of  hands,"  appears  to  be  mentioned  as 
an  im];o:tant  rite  of  the  Chiistion  religion.     But  Dissentera  disallow 


this  mode  of  proving  the  propriety  of  the  imposition  of  episcopal 
hands.     They  deny  it  to  be  a  legitimate  inference  from  the  miraculous 
act  of  inspired  Apostles  to  the  act  of  modem  bishops.     What  warrant, 
they  ask,  has  a  bishop  to  declare  that  God  has  given  unto  an  assem- 
blage of  several  hundreds  of  individuals  "  the  forgiveness  of  all  their 
sins,"  because  they  can  say  the  Church  Catechism?    (See  on   this 
question.  To wsoods  'Letters  on  Dissent;'  De  Laune's'Plea  for  the 
Nonconformist,'  &c.)     Dr.  Whitby  observes  that,  unless  the  Apostles 
laid  hands  on  all  who  were  baptised,  it  makes  nothing  for  oonfirma- 
tion ;  and  that  if  they  did,  then  Simon  Magus  received  the   Holy 
I  Ghost.    The  early  fathers  certainly  believed  the  Holy  Ghoet  to  be 
'  indeed  conveyed  by    the  imposition  of  hands.      "When  we  come 
,  out  of  the   water,"   says  Tertullian  ('De   Baptismo,'  c.   7,  8),  'we 
'  are  anointed  with  the  holy  chrism  (perunguimur  benedicta  unctione), 
then  we  have  the  imposition  of  hands,  which  calls  down  the  Holy 
I  Ghost  (tradit  Spiritum  Sanctum  Paracletum)."    ('  De  Resurrec.  Car- 
'  nis,'  c.  8  ;  Hieron.  '  advers.  Lucif.,*  tom.  iL,  p.  47 ;  Cyprian,  *  Epi^t.' 
'  73-74  ad  Jub.,  and  72  ad  Steph.)     Confirmation  was  originally  thus 
I  administered  immediately  after  baptism,  of  which  it  formed  the  con- 
cludii)g  rite  or  complement,  and  was  called  fit^cdwan ;  that  is,  con- 
I  firmation ;  nor  was  there  any  exception  to  this  time  of  administering 
it  in  the  case  of  baptism  in  infancy.     In  the  Greek  chiurch,  and  in 
Asia,  it  still  accompanies  baptism.     The  remonstrance  of  the   Pro- 
testants at  the  Reformation  caused  the  rite  to  be  discontinued  to 
infants,  and  to  be  administered  only  to  adults;  and  afterwards  the 
Council  of  Trent  altered  the  time  for  confirmation  to  the  seventh 
year. 

The  earliest  mention,  by  the  Fathers,  of  the  use  of  chrism  or  sacred 
ointment  in  confirmation  is  believed  to  be  in  the  passage  of  Ter- 
tullian '  de  Baptismo,'  already  quoted  (Bmgham,  b.  xii.,  c.  3) ;  but  the 
church  of  Rome  adduces  the  authority  of  the  Epistle  of  James  ▼.  14. 
The  anointing  the  forehead  with  this  holy  unction,  which  was  composed 
of  oil  and  balsam,  constituted  the  first  act  of  the  ceremony  of  con- 
firmation. The  consignation,  or  signing  with  the  sign  of  the  cross, 
was  the  second;  and  the  third  and  last  was  the  imposition  of  the 
bishop's  hands,  with  the  invocation  of  the  Holy  Ghost.  The  person 
was  then  qualified  to  partake  of  the  eucharist.  Confirmation  in  the 
Greek  churcli  is  named fti^i^,  **  ointment;"  xp^fffia,  "  unction ;"  /lupht' 
rov  xpia/iaros;  (r<ppaylSf  "the  seal ;"  and  iriffippdyiafia.  In  the  Roman 
church  this  rite  is  one  of  their  seven  sacraments,  and  it  consists  in 
the  bishop's  anointing  the  forehead  of  the  person,  saying,  "  A.  B.,  I 
sign  thee  with  the  sign  of  the  cross,  and  confirm  thee  with  the 
chrism  of  salvation,  in  the  name  of  the  Father,  and  of  the  Son,  and  of 
the  Holy  Ghost."  The  bishop  then  gives  a  slight  blow  on  the  cheek, 
and  concludes  with  pronoimcing  the  words  Pax  tecum,  "  Peace  be 
with  thee." 

Lord  King,  in  his  '  History  of  the  Primitive  Church,'  p.  91,  has 
shown  that  confiimation  was  originally  the  same  thing  as  absolution, 
and  that  it  was  frequently  repeated  on  the  same  individuaL  On  the 
reiteration  of  the  rite,  see  also  Morinus  'De  Paenitenti&  et  Onii- 
natione,'  1.  9. 

The  Puritan  contempt  for  the  hierarchy  occasioned  confirmation  to 
become  greatly  neglected  after  the  Protestant  Reformation  in  England 
(Hooker,  L  5,  66 ;  Bishop  Hall's  x*<po9«<'^a)  I  ^^^  subsequent  to  that 
period  the  Church  of  England  has  observed  the  rite  with  much  more 
'  strictness  than  the  Lutheran  or  any  other  church.  In  Germany  it  was 
not  generally  adopted  till  the  middle  of  the  18th  century. 

Du  Pin  ('  Study  of  Divinity,'  p.  216)  gives  a  numerous  list  of 
writers  on  the  subject.  (Bingham's  '  Origines  EcclesiasticsD,'  vol.  iii, 
p.  286,  et  seq. ;  Hammond  '  De  Confirmatione ;'  Bishop  Parker  '  on 
Confirmation ;'  Gear's  '  Euchologia,'  p.  368 ;  Gratian,  *  Concordantia 
Discordantium,'  part  iii.) 
CONFIRMATION  (in  law).    [Deed.] 

CONGfi  D'ESLIRE  (or  D'ELIRE),  a  term  in  Norman  French,  lite- 
rally  signifying  "  leave  to  elect,"  which  is  appropriated  to  the  king's 
writ  or  license  to  a  dean  and  chapter  to  elect  a  bishop,  at  the  time  of 
the  vacancy  of  the  see.  The  right  of  nominating  to  bishoprics  was  in 
most  countries  of  Europe  enjoyed  by  the  temporal  sovereigns,  with 
little  opposition  from  the  ecclesiastical  authorities,  until  the  11th 
century,  when  a  contest  began  between  the  popes  and  the  monarchs  of 
Europe,  which,  in  the  next  century,  ended  in  the  latter  being  com- 
pelled to  surrender  this  important  privilege  to  the  clergy.  Father 
Paul  ('Treatise  of  Benefices,'  c.  24),  says  that  between  1122  and 
1145,  it  became  a  rule  almiist  everywhere  established,  that  bishops 
should  be  chosen  by  the  chapter.  In  England,  by  the  constitutions  of 
Clarendon,  In  1164.  the  election  was  vested  in  the  chapters,  subject  to 
the  king's  approbation  of  the  object  of  their  choice.  The  right  of 
election  was  afterwards  formally  surrendered  to  the  chapteis  by  a 
charter  of  King  John,  by  which  however  he  reserved  to  himnelf, 
among  other  things,  the  right  of  granting  a  cong^  d'eshre,  and  of  con- 
firming the  choice  of  the  chapter.  This  grant  of  freedom  of  election 
was  expressly  recognised  in  Magna  Charta,  and  also  by  a  subsequent 
statute,  25  Ed.  III.,  stat.  6,  which  was  passed  for  the  purpose  of  pre- 
venting the  popes  from  interfering  with  the  elections  to  dignities  and 
benefices  in  England. 

So  the  law  stood  until  the  passing  of  25  Henry  VIII.,  c.  20,  which, 
though  renealed  in  Edward  the  Vl.th's  reign,  was  aftt-rwardd  reviNciJ, 
and  by  which  episcopal  elections  are  re^ilaitjd  aLth^pr&j^it  d^v^     ^J 
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this  Act  it  is  provided  that  upon  every  avoidance  of  an  archbishopric  or 
bishopric  the  king  may  grant  to  the  dean  and  chapter  a  license  under 
the  great  seal  to  proceed  to  the  election  of  a  successor,  and  with  the 
license  a  letter  missive  containing  the  name  of  the  person  whom  they 
are  to  elect.  If  the  dean  and  chapter  delay  their  election  above  twelve 
days  after  receiving  the  license,  the  king  may,  by  letters  patent, 
nominate  any  person  whom  he  pleases  to  the  vacant  see ;  if  they  delay 
the  election  beyond  twenty  days,  or  elect  any  other  person  than  the 
candidate  recommended  by  the  king,  or  do  anything  else  in  contra- 
vention of  the  Act,  they  incur  the  penalties  of  a  praemunire.  Bishop- 
rics in  Ireland  are  donative  by  letters  patent^  without  a  eong6  d'eslire. 
(' Irish  Stat.,' 2  Eliz.,  0.4.) 

CONGESTION,  a  preternatural  accumulation  of  blood  in  the  ca- 
pillary vessels  of  the  sanguiferous  system,  attended  with  disordered 
function  of  the  organs  in  which  such  an  accumulation  takes  place. 
The  main  functions  of  the  sanguiferous  system  are  performed  by  the 
ultimate  divisions  of  the  blood-vessels,  called,  from  their  hair-like 
minuteness,  capillaries ;  the  office  of  the  main  trunks  and  the  larger 
branches  of  the  blood-vessels  being  merely  to  convey  to  the  capillaries 
the  material  acted  upon  by  them  in  the  various  processes  which  they 
perform.  In  the  natural  and  healthy  state  of  an  organ,  the  arteritd 
capillaries  in  which  the  arterial  trunks  that  supply  it  with  arterial 
blood  terminate,  receive  a  certain  quantity  of  blood ;  retain  that  blood 
a  given  time;  and  then  transmit  it  with  a  given  impetus  into  the 
venous  capillaries,  which  in  their  turn  convey  it  into  the  larger  venous 
branches,  and  these  to  the  heart  with  a  given  d<^ree  of  velocity. 
Upon  this  transmission  of  the  blood  to  and  from  the  organs  in  a  given 
quantity  and  a  given  time,  depends  the  balance  of  the  circulation; 
upon  the  due  balance  of  the  circulation  depends  the  healthy  condi- 
tion of  the  organic  processes ;  and  upon  the  healthy  condition  of  the 
organic  processes  depends  the  sound  performance  of  the  animal  func- 
tions. 

Of  the  mode  in  which  the  balanoe  of  the  circulation  is  disturbed  by 
the  preternatural  accumuUtion  of  blood  in  the  capillary  vessels,  some 
conception  may  be  formed  by  observing  the  phenomena  that  take  place 
when  a  mechanical  or  chemical  irritant  is  applied  to  a  transparent  part 
of  the  animal  body ;  and  when  such  a  part  is  brought  under  the  field 
of  the  microscope,  so  that  the  circulation  in  the  minute  vessels  can  be 
distinctly  seen.  In  this  case,  the  first  phenomenon  observable  is  a 
quickened  circulation  in  the  part,  and  the  consequent  determination  to 
it  of  a  greater  quantity  of  blood ;  next,  after  a  time,  the  blood-vessels 
are  seen  to  dilate  and  to  become  turgid  with  blood ;  and  in  the  third 
place,  the  flow  of  blood  through  these  distended  vessels  is  manifestly 
retarded ;  and  ultimately,  if  the  irritating  cause  continue  to.  operate 
with  a  certain  degree  of  intensity,  the  circulation  is  wholly  stopped. 
The  quickened  circulation,  the  first  phenomenon  that  takes  place,  is 
occasioned  by  the  action  of  the  contractile  power  inherent  in  the 
coats  of  the  capillary  vessels,  excited  in  an  inordinate  degree  by  the 
application  of  the  unusual  stimulus.  The  dilatation  of  the  capillary 
vessels,  the  subsequent  event,  arises  from  a  diminution  of  the  vital 
power  of  the  coats  of  the  vessels,  from  the  over-excitement  produced 
by  the  irritating  cause. 

The  blood-vessels  in  this  state  are  commonly  said  to  have  lost  their 
tone ;  to  be  debilitated  or  weakened.  The  consequences  of  this  loss 
of  vital  power  in  the  living  tissues  that  form  the  walls  of  the  blood- 
vessels, are  the  engorgement  of  the  vessels,  the  impeded,  retarded,  or 
abolished  circulation  of  blood  through  them,  and  the  disordered  or 
suspended  function  of  the  part  affected. 

From  the  preceding  statement,  a  distinct  conception  may  be  formed 
of  that  morbid  condition  of  the  blood-vessels,  to  the  designation  of 
which  the  term  congestion  is  commonly  applied.  How  greatly  such  a 
condition  of  the  blood-vessels  must  disturb  their  natural  functions, 
and  consequently  how  powerful  an  agent  it  must  be  in  the  production 
of  disease,  it  is  also  easy  to  conceive.  But  pathologists  have  hitherto 
made  but  slight  progress  in  determining  with  precision  the  nature  of 
the  morbid  changes  which  take  place,  either  in  the  blood-vessels  them- 
selves, or  in  the  tissues  in  which,  as  a  consequence  of  this  affection,  an 
alteration  of  structure  is  sometimes  ultimately  superinduced. 

From  an  observation  of  the  phenomena  connected  with  the  state  of 
congestion,  it  is  usually  distlhguished  into  passive  and  active.  When 
there  is  merely  an  accumulation  of  blood  in  the  distended  and  debili- 
tated capillaries,  without  any  oUier  manifest  morbid  phenomenon,  the 
state  is  called  simple  congestion  ;  and  this  state  of  congestion  is  com- 
monly said  to  be  passive.  But  when  to  this  accumulation  of  blood 
there  are  superadded  certain  phenomena  which  accompany  and  which 
characterise  another  morbid  state,  namely,  inOammation,  the  conges- 
tion is  termed  active.  In  active  congestion,  the  blood-vessels  them- 
selves are  in  a  state  of  excitement ;  the  preternatural  quantity  of  blood 
they  contain  is  determined  to  them  by  their  own  inordinate  activity ; 
they  are  in  a  condition  not  of  diminished  but  of  exalted  vital  energy. 
In  passive  congestion,  on  the  contrary,  the  coats  of  the  vessels  are 
destitute  of  their  natural  tonic,  vital  resistance ;  yield  readily  to  the 
current  of  blood  which  is  detei-mined  to  them,  or  unable  to  pass  on 
the  current  they  receive,  the  blood  accumulates  in  them  and  distends 
them.  Active  congestion,  according  to  this  account,  however,  can  be 
distin  ^uished  by  no  certain  and  even  no  appreciable  character  from 
inflammation,  a  state  which  is  always  supposed  to  be  diflurent  from 
congestion.    [Inplammation.] 


The  tissue  of  the  body  in  which  the  state  of  congestion  is  most  apt 
to  occur,  is  the  cellular,  and  more  especially  in  the  lax  and  little 
cohesive  condition  in  which  this  tissue  forms  the  parenchyma  of  the 
different  internal  organs,  as  the  brain,  the  lungs,  the  liver,  the  spleen, 
the  kidneys,  and  so  on.  A  congested  state  of  their  blood-vessels  is 
also  pecuharly  apt  to  occur  in  the  mucous  membranes,  and  more 
especially  in  the  mucous  membranes  of  the  bronchi  and  air  yedcles  of 
the  stomach  and  the  alimentary  canal,  and  of  the  ovaria  and  uterus. 
But  besides  these,  other  and  less  yielding  structures,  as  the  serous  and 
fibrous  membranes,  the  skin,  and  even  the  muscles,  may  be  affected 
with  congestion,  after  the  operation  of  causes  which  have  exhausted 
the  vital  energies  of  the  system  in  genei'al,  or  which  have  diminished 
the  vital  cohesion  of  these  structures  in  particular. 

Congestion,  when  present  to  any  considerable  extent,  and  when  con- 
tinuing for  any  length  of  time,  disorders  the  function  of  the  organ  in 
which  it  takes  place.  The  signs  of  this  disordered  function  are  signs 
from  which  it  is  inferred  that  congestion  is  present.  If,  for  example, 
the  blood-vessels  of  the  brain  be  in  a  state  of  congestion,  the  activity 
and  energy  of  the  cerebral  functions  will  be  diminished,  indicated  by 
dulness,  heaviness,  forgetfulness,  inaptitude  for  mentid  labour,  giddi- 
ness, lethargy,  and  so  on ;  and  if  the  congestion  be  in  great  intensity, 
it  may  produce  all  the  symptoms  of  coma  and  even  of  apoplexy.  [Afo- 
FLEXT ;  Coma  ]  If  the  blood-vessels  of  the  liver  be  in  a  state  of  con- 
gestion, the  secretion  of  bile  will  be  disordered;  altered  in  quality, 
dimini^^ed  in  quantity,  or  entirely  suppressed.  If  the  blood-vessels  of 
the  mucous  membrane  of  the  air  passages  be  in  a  state  of  congestion, 
it  will  occasion  imeasiness  in  the  c^est,  difficulty  of  breathing, 
cough,  &c. 

Congested  states  of  these  and  other  organs  are  exceedingly  apt  to 
occur  in  the  progress  of  other  diseases,  more  especially  in  the  different 
types  of  fever,  the  character  of  which  they  modify,  and  the  severity 
and  danger  of  which  they  always  greatly  increase.  There  are  fevers, 
indeed,  and  those  of  the  very  worst  kind,  that  is,  the  moat  intense  and 
the  least  under  the  control  of  any  known  remedies,  in  which  a  high 
degree  of  congestion  of  the  blood-vessels  of  the  brain,  of  the  lungs,  of 
the  liver,  or  of  the  mucous  membrane  of  the  intestines,  is  among  the 
very  first  appreciable  morbid  conditions  of  the  system ;  but  in  general 
such  a  congested  state  of  the  blood-vessels  is  consequent  upon  pre- 
ceding morbid  conditions  of  the  oiigans ;  conditions  by  which  the  vital 
energies  of  the  blood-vessels  have  be^i  exhausted. 

The  appearances  presented  by  congested  parts  after  death,  vary  with 
their  structure  and  with  the  degree  and  duration  of  the  affection.  The 
capiUary  arteries  and  veins  are  turgid  with  blood ;  the  blood  they 
contain  is  of  a  darker  colour  than  natural ;  hence  the  colour  of  the 
organ,  the  seat  of  the  congestion,  is  darker  in  proportion  to  the  inten- 
sity of  the  affection ;  it  is  also  commonly  more  or  less  swollen,  and  the 
cohesion  of  its  tissues  is  diminished,  so  that  they  are  more  readily 
torn  than  when  in  a  healthy  condition.  In  some  organs,  indeed,  as  in 
the  Hver  and  the  spleen,  when  the  congestion  is  in  an  extreme  degree, 
the  cohesion  of  the  component  tissues  is  so  much  lessened  that  the 
organs  are  broken  down  on  the  slightest  pressure. 

Anything  may  be  the  cause  of  congestion  which  diminishes  the  vital 
energy  of  the  capillary  vessels;  or  which  changes,  beyond  a  certain 
limit,  the  quantity  and  quality  of  the  blood  they  contain.  If  the  vital 
eneiigy  of  the  capillaries  be  diminished,  they  cannot  miimtAin  the 
tension  necessary  to  prevent  distension  of  their  parietes,  and  a  con- 
sequent preternatural  accumulation  of  blood.  If  the  quantity  and 
quality  of  the  blood  they  contain  be  altered,  their  natural  stimulus 
may  be  so  deficient  as  not  to  excite,  or  so  excessive  as  to  exhaust  them. 
For  the  treatment  of  congestion,  see  Inflammation. 

CONGKEQATION  most  commonly  signifies  an  assembly  of  persons 
for  the  purpose  of  public  worship  and  religious  edification.  It  denotes 
more  particularly  a  number  of  ecclesiastics  constituting  a  legislative 
and  executive  body ;  and  in  this  acceptation  it  is  applied  chiefly  to 
certain  boards  of  administration  consisting  of  cardinals  and  of  prelates, 
or  aspirants  to  the  cardinalship  in  Rome.  These  congregations  serve 
oa  a  check  on  the  papal  authority ;  for  though  their  proceedings  are 
usually  sanctioned  by  the  pope,  he  cannot,  without  alleging  the 
weightiest  reasons,  put  a  veto  on  them.  The  whole  number  of  these 
congregations  is  twenty-one ;  that  is,  fifteen  for  spiritual  and  six  for 
temporal  purposes.  Congregatidh  is  also  used  to  designate  a  company, 
society,  or  fraternity  of  monks  forming  a  subdivision  of  an  order,  as 
the  congregation  of  the  Oratory,  or  of  Cluny  among  the  Benedictines. 
The  Congregation  of  the  Lord  was  an  appellation  assumed  by  the 
Scotch  Presbyterian  Reformers,  who  called  the  Church  of  England  the 
congregatioh  of  Satan.  They  appeared  first  in  1557,  under  the  Earl  of 
Argyle,  and  were  subsequently  led  by  John  Knox. 

Congreyationalists  are  those  who  compose  the  congregations  which 
assume  an  independence  not  only  of  the  ecclesiastical  control  of  the 
established  hierarchy,  but  of  all  authority  extraneous  to  the  consti- 
tuency of  the  congregation  itself.  They  may  therefore  in  general  be 
said  to  be  identical  with  the  Independents.  They  are  said  by  some  to 
have  appeared  first  in  1616,  under  the  conduct  of  Mr.  Jacob.  (Evans's 
'  View.')  But  they  are  generally  considered  to  be  of  the  same  origin 
as  the  Brownists,  who  appeared  in  1600.  [Brown,  Robkrt,  in  Biog. 
Div.]  The  real  founding  of  this  sect  is  attributed  to  Mr.  R[olinson,  in 
1040,  and  the  following  pa8s.ige  from  his  'Apology'  (c.  5,  p.  22)  is. 
adduced  as  their  leading  maxim :  "  C^^tum  quemlibet  particularem 
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esse  totam,  integram  et  perfoctam  eccleBiftm,  ox  buIb  partibus  constin- 
tein  immediate  et  independenter  sub  ipBo  Christo."  It  is  said  that 
they  adopted  the  name  of  congregational  brethren,  and  congregational 
churcheB,  to  avoid  the  odium  of  sedition  and  anarchy  which  was 
ohnrged  upon  them  aa  the  Puritan  regicides  of  Charles  I.  Cromwell 
made  use  of  them  as  a  political  check  on  the  Presbyterian  jmrty.  (See 
'Declaration  of  the  Faith  and  Order  owned  and  practised  by  the  Con- 
gregational Churches  in  England,'  1658.)  In  the  six  New  Eni^land 
states  of  North  America,  which  were  colonised  by  the  English  Puritans, 
the  Congregationalists  are  very  numerous  ;  and  in  several  other  parts 
of  the  Union  their  numbers  are  much  larger  than  those  of  other  sects. 
Their  creed  and  the  rules  of  their  democratic  government  are  given 
fully  in  their  '  Platforms  of  Discipline.'  They  believe  in  "  The 
Trinity ;  Predestination  ;  Total  Depravity ;  Particular  Redemption ; 
Effectual  Grace  and  Final  Perseverance  ; "  and  maintain  that  "  Every 
congregation  of  visible  saints,  furnished  with  a  pastor,  is  under  no 
other  ecclesiastical  jurisdiction  whatever." 

(Mosheim,  cent.  17,  §  li.  part  ii. ;  Neal's  Hist.  Puritans;  Burnet's 
Ei9t.  Own  Tinvet ;  Adam's  Did.  of  Rdir/ion.) 

CONGRESS,  an  assembly  of  envoys  delegated  by  different  courts 
with  powers  to  concert  measures  for  their  common  good  or  to  adjust 
their  mutual  concerns.  The  term  is  given  also  to  a  meeting  of  sove- 
reign princes  which  is  held  for  the  like  purpose.  The  delegjites  from 
the  Assemblies  of  the  British  colonies  who  met  at  New  York,  7th 
October,  1765,  to  consider  their  grievances,  called  their  assemblage  a 
Congress.  A  second  congress,  which  assembled  in  June,  1774,  and  sat 
for  eight  weeks,  published  a  Declaration  of  Rights.  Another  congress 
met  in  May  1775,  which  proceeded  to  organise  the  military  and 
financial  resources  of  the  colonies ;  and  thus  these  assemblies  of  dele- 
gates exercised  the  functions  of  a  supreme  government,  and  under  their 
authority  the  war  of  independence  was  brought  to  a  successful  termi- 
nation. In  1789  the  constitution  was  re-organised,  and  a  congress  of 
two  houses  was  formed.  [United  States  of  North  Americ.4,  in 
Geoo.  Div.]  The  meeting  of  envoys  or  plenipotentiaries  which  pre- 
cedes a  treaty  of  peace  is  sometimes  called  a  Congress ;  but  the  term  is 
more  generally  applied  to  such  meetings  when  they  have  to  settle, 
either  before  or  after  the  peace,  an  extensive  plan  of  political  arrange- 
ments and  re-organisation.  This  was  the  business  of  the  CongrcRS  of 
Vienna  in  1815.  Sometimes  a  meeting  of  sovereign  princes  or  pleni- 
potentiaries takes  place  to  concert  a  certain  line  of  political  action, 
and  this  is  also  commonly  termed  a  Congress.  Examples  of  these 
are  furnished  by  the  Congress  of  Carlsbad,  1819;  of  Troppau  and 
Laybach,  1820,  and  of  Verona,  in  1822. 

CONIA.  The  active  principle  of  hemlock  appears  to  be  an  alkaloid 
termed  conia,  which,  unlike  most  vegetable  alkaloids  previously  know^n, 
is  not  fixed  and  crystalline,  but  volatile  and  oleaginous.  It  has  been 
obtained  both  from  the  leaves,  and  fully  dfivelot>ed  but  still  green 
fruits.  Its  activity  is  increased  by  union  ^vith  acids,  both  mineral  and 
vegetable;  a  circumstance  which  shows  the  impropriety  of  giving 
vinegar  as  an  antidote  in  cases  of  poisoning  by  hemlock,  when  any  of 
the  substances  is  yet  present  in  the  stomach.  Conia  is  sparingly 
soluble  in  water,  to  which  it  imparts  its  odour  and  taste.  It  also 
combines  with  about  a  fourth  of  its  weight  of  water  to  form  a  hydrate 
of  conia.  The  salts  of  conia  are  very  soluble  in  water,  but  rapidly 
undergo  decomposition,  so  as  to  become  innocuous ;  water  Is  therefore 
an  improper  vehicle  for  their  exhibition.  When  exposed  to  the  air  it 
quickly  contracts  a  dark  brown  colour,  and  is  slowly  resolved  into  a 
resinous  matter,  with  the  disengagement  of  ammonia.  This  change 
takes  place  more  promptly  under  the  co-operation  of  heat ;  but  even  at 
common  temperatures  it  is  so  apt  to  ensue,  that  unless  the  alkaloid 
be  kept  very  carefully  excluded  from  the  air,  discoloration  will  take 
place  in  a  few  hours.  Though  conia  exists  in  the  plant  in  combi- 
nation with  coniic  acid,  which  may  render  it  less  alterable,  yet  its 
proneness  to  decomposition  is  so  great,  that  either  by  time  or  the 
application  of  a  considerable  degree  of  heat,  it  may  be  entirely  dis- 
sipated ;  which  accounts  for  the  inertneps  of  old  leaves,  and  of  most 
extracts  which  have  not  been  prepared  with  the  greatest  care.  Geiger 
says  that  the  dried  leaves  do  not  contain  conia ;  a  statement  which, 
if  correct,  leads  to  the  conclusion  that  conia,  though  the  most  powerful, 
is  not  the  only  efficient  agent  in  hemlock. 

Conia  appears,  from  the  experiments  of  Geiger  and  Christison.  to 
be  a  deadly  poison  to  all  animals.  It  acts  with  the  most  extraordinary 
rapidity  ;  but  if  it  fail  to  kill,  its  injurious  action  passes  quickly  away, 
and  perfect  recovery  follows.  It  acts  through  every  texture  of  the 
body  where  absorption  is  readily  canied  on.  It  acts  as  a  local  irritant ; 
but  its  ultimate  and  fatal  energy  is  chiefly  exerted  on  the  spinal  chord, 
to  which  its  influence  is  conveyed  by  entering  the  blood  and  pro- 
ducing on  the  inner  membrane  of  the  blood-vessels  a  peculiar  nervous 
impreiJB  on,  which  is  instantly  conveyed  by  sympathy  along  the  nerves 
to  the  organ  remotely  and  ultimately  affected.  "  It  exhausts  the 
nervous  energy  of  the  spinal  chord,  produeing  general  muscular 
paralysis  and  asphyxia  from  relaxation  "  The  heart,  however,  is 
exempt  from  this  g  neral  paralysis,  contracting  vigorously  for  a  long 
time  after  all  motion  and  respiration  and  other  signs  cf  life  are  ex- 
tinct. It  is,  therefore,  extremely  probable,  as  suggested  by  Dr.  Chris- 
tison, that  where  a  dose  is  not  so  large  as  to  produce  immediate  death, 
the  carrying  on  of  artificial  respiration  and  administering  vital  stimu- 
lants, might  save  the  life  of  the  patient,  especially  as  the  action  of 


the  poison  is  so  transient,  and  incapable  of  producing  a  permanently 
injurious  impression. 

Infusion  of  galls,  or  strong  black  tea,  if  speedily  administered,  might 
prove  an  antidote. 

CONIC  SECTIONS,  the  curves  formed  by  the  intersection  of  a 
circular  cone  and  a  plane,  either  oblique  or  ri:jht. 

Though  the  name  of  conic  sections  still  remains,  yet  the  interest 
which  attaches  to  these  curves,  and  the  method  of  treating  them,  has 
no  longer  any  reference  to  the  accident  from  which  they  derive  their 
name.  The  Greek  geometers,  in  pure  speculation,  occupied  tliemselves 
with  the  different  methods  in  which  a  cone  may  be  cut,  simply  because 
the  conical  surface  (with  the  cylindrical  and  spherical)  came  within  the 
restrictive  definitions  under  which  they  had  placed  geometry.  [Geo- 
metry.] The  works  of  Apollonics  and  Archimedes  [Bigg.  Div.]  are 
the  first  in  which  these  sections  were  treated ;  and  tneir  subsequent 
history  is  nothing  but  that  of  the  addition  of  a  few  remarkable  pro- 
perties, until  the  discovery  that  the  path  of  a  projected  body  in  an 
unresisting  space  is  a  parabola,  and  that  of  a  planet  round  the  sun  an 
ellipse.  [Galileo,  and  Kepler,  in  Bigg.  Div.]  Since  that  time  we 
might  BJB  well  attempt  to  write  the  history  of  mathematics  and  physics 
as  that  of  conic  sections  in  their  results  and  consequences ;  and  from 
that  time  we  have  nothing  to  say  of  them  merely  as  ctmic  sectiffns. 

Some  sections  of  a  cone  are  considered  in  elementary  geometry ;  for 
a  plane  may  meet  a  cone  in  a  point,  or  in  a  single  straight  line,  or  in 
two  intersecting  straight  lines,  or  in  a  circle.  But  the  curves  which 
are  peculiarly  conic  sections  are,  the  oval  made  by  a  pLme  which  cuts 
the  cone  entirely  on  one  side  of  the  vertex,  called  the  Ellipse  ;  the 
indefinitely  extended  modification  of  this  when  the  plane  becomes 
parallel  to  any  one  slant  side  of  the  cone,  called  the  Parabgla  ;  and 
the  curve  which  Ib  partly  on  one  side  and  partly  on  the  other  of  the 
vertex,  formed  by  a  plane  which  cuts  both  surfaces  of  the  cone,  called 
the  Hyperbola.  To  these  names  we  refer  for  the  specific  properties 
of  the  sections. 

Algebraically  considered,  the  conic  sectiont  are  the  curves  of  the  second 
degree,  meaning  the  curves  l>elonging  to  such  equations  between  co- 
ordinates are  of  the  second  degree.  Thus,  x  and  y  being  co-ordinates, 
oblique  or  rectangular,  the  general  equation 

ax^  +  hxy  +  ea?  +  dy  +  ex+f=0, 

may,  by  properly  assuming  a,  h,  c,  Ac,  be  made  the  equation  of  every 
})05sible  section  of  a  cone  by  the  plane  in  which  the  co-ordinates  are 
measured.  As  venr  many  elementry  works  do  not  fully  discu^ts  the 
conditions  under  which  the  preceding  equation  repre:«ent8  the  different 
sections,  we  subjoin  the  following  from  the  '  Camb.  Phil.  Ti-aiis  , 
vol.  v.,  p.  89.  In  the  following  list,  B  means  the  angle  made  by  tiie 
co-ordinates : — 

lueiY^sza  +  e—hcoa  9       Vg=4ac— 6*; 
,    cd?  +  a  e^'—l  dt     - 

and  in  the  case  where  v,  and  c  dr  +  a  e^—h  d  e,  are  both = 0,  let 

Aaf-d}    Acf-^ 

w   —  — —  — • 

4  a  4  c 

In  the  following  table,  p  means  either  sign,  +  or  — ,  but  in  th©  same 
line,  n  means  the  other  sign  ;  a  dotted  line  means  that  the  sign  of  the 
expression  at  the  head  of  the  column  need  not  be  considered.  Tlie 
word  line  by  itself  means  straight  line. 
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Thus  if  w'  and  v^  both  have  the  same  eign,  and  v,  be  positive,  the 
equation  cannot  be  satisfied  at  all ;  but  if  w'  and  v,  be  of  different 
si^ns,  and  if  Vg  be  posit.ve,  the  equation  is  that  of  an  ellipse.  We 
may  add  that  v^  =  0,  indicates  an  equilateral  hyperbola.  [Hyper- 
bola.] 

The  general  properties  of  the  sections  are  niiraorona  and  intere-^ting, 
but  we  8h;ill  only  mention  one,  because  it  is  the  most  convenitut  as  a 
general  definition  of  the  curves,  combining  them  at  once  with  each 
other,  in  a  manner  to  which  algebra  is  easily  applied.  If  a  point  move 
in  such  a  way  that  its  distance  from  a  given  point  (allied  the /x-iw) 
always  is  the  same  fraction  of  its  perpendicular  distance  from  a  given 
right  line  (called  the  directrix),  then  the  curve  traced  out  is  an  ellipse, 
parabola,  or  hyperbola,  according  as  the  given  fraction  is  less  than, 
equal  to.  or  greater  than,  unity.  We  are  convinced  that  no  method  of 
deducing  the  properties  of  these  curves  can  be  very  successfully  applied 
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in  the  case  of  beginners,  unless  it  involve  the  foci  in  the  definition. 
The  proiiertits  of  these  points  do  not  readily  show  themselves  either  in 
the  deduction  from  the  cone  or  from  the  geneiul  algebraic  equation. 

CONICAL  PROJECTION,  a  method  of  describing  a  representation 
of  a  port  of  a  sphere  upon  a  plane.  A  sphere  cannot  be  unrolled  into  a 
plane,  as  can  every  cone  or  porti<in  of  a  cone.  If  a  cone  be  described 
which  touches  a  sphere  in  a  small  circle,  and  if  the  several  points  of 


the  sphere  be  then  projected  upon  the  eone  by  lines  drawn  through 
the  centre,  the  parts  adjacent  to  the  small  circle  of  contact  will  be  pro- 
jected into  figures  very  nearly  similar  to  the  originals.  If  the  degrees 
of  latitude,  which  are  very  nearly  equal,  be  made  actually  equal,  no 
injurious  effect  will  be  produced  on  the  mip.  Suppose,  for  instance, 
it  is  required  to  draw  the  map  of  a  countiy  contained  between  two 
given  longitude  circles,  and  two  given  parallels  of  latitude. 

Take  any  radius  for  the  sphere,  and  let  s  a  be  the  radius  x  cotan- 
gent of  the  middle  latitude  of  the  map.  From  a  set  off  a  B,  a  o,  &c., 
equal  to  the  arc  of  one  degree  (or  whatever  the  distance  may  be 
between  the  parallels  which  it  is  desired  to  draw)  on  the  great  circle  of 
the  sphere  chosen.  Let  L**  be  half  the  total  longitude  contained 
between  the  extremities  of  the  map,  and  take  the  angles  asp  and 
a  8  Q,  equal  to  L**  x  the  sine  of  the  middle  latitude.  Divide  the  angle 
Q  s  P  into  as  many  parts  as  there  are  degrees  (or  other  required  inter- 
vals of  longitude  lines)  in  L ;  then  Q  r  T  p  is  the  map  required,  and 
V  X  Y  z  such  a  portion  as  is  usually  exhibited  on  a  sheet  of  paper. 

If,  instead  of  the  tangent  cone,  it  be  required  to  project  upon  the 
cf;ae  formed  by  the  revolution  of  the  chord  which  joins  the  two 
extreme  points  of  the  map  on  the  sphere,  let  I  and  l^  be  the  least  and 
greatest  latitudes,  and  lot 

8  R  =  radius  x  cos  i'  -7-  sin  i  {1  + 1') 
8  Q  =  radius  x  cos  /  -f-  sin  J  (^  -I- 1') 

the  rest  is  as  before. 

There  are  two  modifications  of  this  principle  which  it  will  be 
convenient  here  to  notice, — the  projection  used  by  Flamsteed,  and 
that  adopted  by  the  French  government  in  their  recent  maps.  In 
Flamateed's  projection  the  degrees  of  latitude  are  equal,  and  the 
parallels  of  latitude  are  perpendicular  to  the  middle  longitude  circle, 
which  is  a  vertical  right  line.  But  the  degrees  of  longitude  are  made 
in  every  parallel  to  bear  the  same  proportion  to  the  degree  of  latitude 
OS  on  the  globe;  so  that  the  meridians  are,  in  fact,  curves^  the  ordinates 
of  which  are  as  the  cosines  of  the  abscissao. 


In  the  French  government  maps  the  same  plan  is  adopted,  with  this 
exception,  that  the  parallels  of  latitude  are  the  circles  of  the  conical 
projection,  and  the  degrees  of  laticude  are  all  equal  (the  oblateneas  of 
the  earth  may  be  allowed  for,  if  thought  necessary) ;  the  degrees  of 
longitude  are  then  set  oflf  on  the  parallels  of  latitude  in  the  same 
proportion  as  in  Flamsteed's  projection. 

CONINE,  Ci/tiicine,  Conia,  ConicituL  (C.aH.jN).  An  alkaloid  obtained 
from  hemlock  (Cunium  m  icufatum).  It  is  procured  from  the  seeds  or 
fresh  leaves  of  the  plant  by  distillation  with  water  holding  some  potash 
in  solution.  When  pure  it  has  the  following  properties :  It  has  the 
appearance   of  a  colourless  volatile  oil,  and  is  bghter  than  water, 


its  specific  gravity  being  0*89.  Its  odour  is  powerful,  diffusible,  and 
repulsive,  somewhat  like  that  of  hemlock  itaoli.  It  is  intensely  acrid 
to  the  taiite.  It  has  a  strong  alkaline  reaction  on  turmeric  paper.  It 
comlfiues  readily  with  and  neutralises  acids;  and  some  of  the  salts 
which  it  lorms  with  them  have  been  obtained  in  a  crystalline  state.  It 
is  sjtaringly  soluble  in  water,  and  what  is  remarkable  is,  that  it  is  more 
soluble  in  cold  water  than  in  hot.  It  imparts  its  odour  and  taste  to 
water.  Alcohol  mixes  with  it  in  all  proportions ;  and  it  also  dissolves 
rca<lily  in  ether.  With  about  one-fourth  of  its  weight  of  water  it  forms 
a  hydrate.  By  exposure  to  the  air  it  quickly  becomes  of  a  dark 
colour,  and  spontaneously  decomposes  with  the  evolution  of  ammonia. 
Its  boiling-point  is  370'  Fahr.  It  distils,  however,  with  boiling  water, 
but  suffers  partial  decomposition. 

It  is  one  of  the  most  virulent  poisons  known,  destroying  small 
animals  by  a  very  small  quantity  and  in  a  very  short  time. 

U  em  lock  also  appears  to  contain  a  second  base,  rfietJiyl-conine 
(CjgH^N) ;  whilst,  by  acting  upon  conine  with  iodide  of  ethyl,  a  third 
base,  cthi/l-conine  (C,„H,gN),  may  be  obtained. 

CONJUGATE.  This  word  is  used  in  several  branches  of  mathe- 
matics in  a  sense  which  (with  one  exception,  and  that  might  easily  be 
abolished)  may  be  described  as  follows  :  Two  points,  lines,  &c.,  are 
called  conjugate,  when  they  are  considered  together  in  any  property  in 
such  a  manner  that  they  may  be  interchanged  without  altering  the 
way  of  enunciating  the  property.  Thus,  ifAO  be  to  OBasADto 
D  B,  c  and  D  are  conjugate  points  with  regard  to  this  projierty. 
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If  we  write  D  where  0  now  is,  and  0  for  D,  the  property  is  still 
expressed  in  exactly  the  same  way.  We  have  other  instances  in 
conjugate  diameters,  conjugate  hyperbolas  [Ellipse  ;  Htpebbola], 
conjugate  foci  [Leks  ;  Mirror]. 

The  instance  of  eitception  is  the  conjugate  point  of  a  curve,  meaning 
a  single  point  lying  by  itself,  whose  co-ordinates  satisfy  the  equation  of 
the  curve,  without  its  actually  being  on  any  continuous  branch  of  the 
cun'e.  [Curves,  Theory  of  ]  It  would  be  better  to  call  this  point 
conjunct  than  use  a  term  which  destroys  the  generality  of  language* 
But  the  best  term,  in  our  opinion,  would  be  evanescent  oval.  [See  the 
article  already  cited.] 

CONJUGATION  of  a  verb  is  a  term  in  Grammar,  denoting  the 
addition  of  suffixes  or  prefixes  io  the  crude,  or  elementary  form  of  a 
verb,  for  the  purpose  of  denoting  respectively,  pei-son,  number,  time, 
state,  mood,  and  what  is  generally  understood  by  voice.  In  the 
English  language  prefixes  are  commonly  used  for  these  purposes,  and 
these  prefixes  are  not  printed  in  connection  with  the  verb,  though  the 
voice  presents  them  in  one  mass.  Thus,  /  shall  have  heard,  as  pro- 
nounced, is  not  less  one  word  than  the  Latin  audi-v-er-o.  In  this 
example,  therefore,  /,  shcdlj  have,  are  virtually  prefixes,  and  the  letter 
d^  a  contraction  from  ed^  or  rather  c/f,  is  a  suffix  attached  to  the 
simple  verb  or  crude  form  hear.  In  the  ancient  languages,  such  as 
Greek,  Latin,  and  Sanscrit,  suffixes  are  conuuonly  but  not  exclusively 
preferred. 

The  suffixes  which  denote  the  persons  are  the  personal  pronouns 
more  or  less  corrupted.  Thus,  in  Latin,  egomct  is  the  full  form  of  the 
pronoun  which  signifies  / ;  but  as  three  syllables  would  be  too  long 
for  a  term  in  such  frequent  use,  and  this  inconvenience  in  the  present 
instance  would  be  aggravated  by  an  appearance  of  egotism,  the  word 
was  shorn  of  its  exterior  letters,  and  at  the  utmost  the  three  middle 
letters,  ome,  were  attached  to  the  verb.  We  see  them  in  the  Greek 
form  tupt-ome-s,  or  tapt-umt-n,  **  we  strike."  In  the  Latin,  the  vowels 
were  corrupted,  so  that  instead  of  s  niie,  either  umu  or  itnu  occur,  as  in 
-umu-s,  "  we  are;"  puss-umu-s, "  we  are  able;"  scrib-imu-s,  "  we  write." 
The  old  German  has  nearly  the  same  suffix  in  VMr-ume-s^  "  we  were  ; " 
bir-anu-s,  '*  we  be."  Again,  the  three  letters,  ome,  deprived  of  the  last 
vowel,  became  om,  as  Greek,  tupt-om-ai,  "  I  strike  myself ; "  urn,  as 
Latin,  s-um,  "  I  am  ; "  poss-um,  "  I  am  able ;  "  also  anif  as  seen  in  inqu- 
am,  "  I  say  ; "  and  cm,  as  Greek,  e-tupt-on,  "  I  was  striking."  But  the 
first  vowel  might  disappear  instead  of  the  last.  Thus,  me  is  the  form 
which  appears  in  the  Greek  es-m£-n,0T  es-m^-s,  "we  are ; "  mi  is  used  in 
es-mi,  ei-mi,  "  I  am;  "  di-do-mi,  "  I  give,"  &c.  Sometimes  the  m  is  ail 
that  appears,  as  scribcba-m,  "  I  was  writing."  In  Greek,  this  final  m, 
by  a  principle  constantly  observed  in  that  language,  becomes  an  n,  as 
e-n,  **  I  was ;  "  eUtuphci-n,  "  I  had  struck."  Another  form  of  the  suffix 
is  0,  instead  of  om,  which  is  common  both  in  the  Greek  and  Latin, — a^ 
Greek,  tupt-o,  *'  I  strike ; "  Latin,  scrib-o,  **  I  write."  Finally,  all  trace 
of  the  pronoun  at  times  disappears,  and  the  defect  ceases  to  mislead 
because  the  other  persons  have  their  characteristic  terminations.  Thus 
the  Greek  tenses,  elapm,  "  I  stiuck,"  tetupha,  "  I  have  struck,"  and 
etetuphea,  "  I  had  struck,"  contain  no  remnant  of  the  pronoun.  In  the 
English  Language  there  are  some  slight  traces  of  the  personal  suffixes, 
which  existed  in  full  perfection  in  some  of  the  older  forms  of  thy 
Teutonic  languages.  The  word  am,  for  example,  has  a  remnant  of  tho 
first  person  suffix  in  its  final  m. 

The  second  person  in  the  Greek  and  Latin  languages  was  su  or  tu  ; 
in  German,  du ;  and  in  English,  "  thou."  Accordingly,  we  find  a 
sibilant  attached  to  the  verb  to  denote  the  second  pei-sun,  as  in  the 
Greek,  c«-</,  '*  thou  art;"  ois-lhn,  "thou  knuwebt;"  tupt-cs-ai,  "thou 
strikest  thyself ;  "  in  the  Latin,  scrU>-is,  "  thou  writest ;  "  and  in  the 
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English  termination  eat  in  hnowest,  strikest.  But  as  the  Latin  form  baa 
a  t  instead  of  an  8,  tu  not  su,  so  the  t  occasionally  appears  as  in  Greek, 
tupl-ete,  "  you  strike  ; "  Latin,  scriMti-s,  "  you  write ;  '*  and  in  the 
English,  art,  "  thou  art." 

The  third  person  is  on  indefinite  term,  and  the  suffix  which  denotes 
it  is  derived  from  to,  signifying  thit,  which  is  the  full  form  of  the  Greek 
article ;  and  again  appears,  on  the  one  hand  in  Latin,  in  the  deriyatives 
iam,  talis,  tantua,  tot,  turn  ;  and  on  the  other,  in  the  English  the,  this, 
to-day.  It  is  therefore  as  general  as  the  English  article  the,  and  may 
denote  indifferently,  the  man,  the  woman,  the  thing  ;  in  other  words,  he, 
she,  it.  It  appears  as  a  suffix  in  the  Greek  f<r-ri,  "  he  is  "  (Stvnscrit, 
as-ii) ;  tvitt-ct-oi,  "  he  strikes  himself ;  "  in  the  Latin,  e^-t,  "  he  is ;  " 
tcrib-it,  "  he  writes ; "  and  in  the  obsolete  form  of  the  English  language, 
toalk-eth,  now  coxTupted  into  walks. 

Suffix  of  number.  If  a  sign  be  employed  to  denote  plurality,  the 
absence  of  that  sign  will  be  a  sufficient  indication  of  the  singular.  Now 
the  suffixes  of  plurality  in  English  are  8  and  en,  as  in  do:  «i  oaxn.  The 
same  are  employed  in  Greek  and  Latin,  as,  first  person,  Greek,  TuirT-o/*€-s, 
or  rvrr-ofi*-v ;  Latin,  scribimu-a  ;  second  person,  Latin,  acribiti-s.  The 
Greek  has  dropped  the  «,  as  in  Twirr-eTe,  a  corruption  probably  of 
TinrT-«Ti-5 ;  just  as  the  Latin  imperative  acr^ite  must  be  looked  upon 
as  reduced  from  aeribitia.  For  the  third  person  we  must  have  in  view 
the  older  form,  fanti  (^ovrt),  "  they  say ; "  or  rather  fantin,  for  this 
final  niaan  essential  part  of  the  word,  and  not,  as  is  commonly  taught, 
a  meaningless  addition.  Thus  tiie  four  letters  ntin  represent  tbe  suffix, 
of  which  the  final  letter  denotes  plurality,  and  the  remainder  is  but  a 
variety  of  the  article  to,  "  this."  The  change  of  the  « to  n  in  this  pro- 
noiin  is  not  rare,  as  may  be  seen  in  the  Latin  nam  and  num  (nunc), 
which  in  origin  are  but  varities  of  tarn  and  turn  (tunc)  ;  and  if  n  and  t 
are  interchangeable,  a  fortiori  is  nt  interchangeable  with  either. 

Tim^  or  tense  (Fr.  tempa)  divides  itself  into  past,  present,  and  future, 
where  again  the  idea  of  present  time  will  not  require  any  peculiar  dis- 
tinction, if  the  ideas  of  past  and  future  have  their  proper  symbols. 
The  past  time  appears  to  have  had  for  its  characteristic  either  the 
prefix,  e,  or  the  suffix,  a.  The  former  appears  in  the  Greek,  e-tupt-on, 
"  I  was  striking;  "  e-tup-aa,  "  I  struck ; "  e-tetuph-ea,  "  1  had  strucL" 
The  second  appears  in  two  of  the  Greek  forms  just  enumerated,  and  in 
the  Latin  acribeb-a-m,  "  I  was  writing ;  "  er-a-m,  "  I  was."  A  very  dis- 
tinct example  of  a  future  suffix  appears  in  those  European  languages 
which  are  derived  from  the  Latin  ,  Thus,  in  the  French,  icrir-ai,  we 
have  really  two  distinct  words,  the  infinitive,  ici'ire,  and  ai,  the  present 
tense  of  avoir,  forming  altogether,  icrir-ai,  "  I  have  to  write,"  that  is, 
"  I  shall  write."  This  origin  of  the  French  future  is  placed  beyond  a 
doubt  by  a  comparison  with  the  Spanish  and  Italian.  (See  Key's 
'Alphabet,*  p.  128,  &c.) 

By  the  term  state,  which  stands  forth  in  the  series  of  suffixes  which 
have  been  included  in  the  definition  of  conjugation,  it  .was  intended  to 
denote  the  notions  of  perfect  and  imperfect  action.  Here  again  one 
suffix  is  sufficient,  and  the  notion  of  completeness  is  variously  marked  : 
1st.  By  a  doubling  of  the  verb  upon  itself.  The  purest  example  of  this 
is  presented  in  the  Gothic,  as  laia,  "  I  laugh ; "  laH6,  **  I  laughed ;  " 
stauta,  •*  I  strike ; "  ataistaut,  "  I  struck."  The  Greek  have  perfects 
formed  upon  this  principle  in  ie-tupha,  ge-grapha  ;  the  Latin  in  te-iul-i, 
de-d-i,  apo-pond-i  (for  the  leas  easily  pronounced  apo-apond-i).  And  in 
our  own  language  there  is  strong  reason  for  behoving  that  such  is  the 
origin  of  did,  the  perfect  of  do.  Out  of  the  same  principle  grows  the 
formation  of  the  perfect  by  a  long  vowel,  veni  being  probably  a  con- 
traction from  re-vrn-i.  2nd.  By  adding  the  simple  tenses  of  the  verb 
ia,  "  be,"  with  an  interposed  a,  which  by  a  bold  yet  highly  probable 
theory  may  be  regarded  as  the  ordinary  genitival  suffix  signifying 
"  from."  Thus,  aenp-a-eram  would  be  "  I  was  from  writing,"  or  "  I  had 
written ; "  acrip-a-ero,  "  I  shall  be  from  writing,"  or  "  I  shall  have 
written."  So  acrip-a-iatia  (iatia  for  eatis),  "  ye  are  from  writing,"  or  "  ye 
have  written."  As  « is  a  letter  very  apt  to  vanish  from  language,  we 
must  not  be  surprised  at  its  non-appearance  in  such  words  as  ven-eram. 
Again,  the  v,  which  presents  itself  in  so  many  perfects  of  the  Latin 
language,  as  amaveram,  monueram,  is  probably  but  the  old  w,  which 
once  formed  a  part  of  the  verb  ea,  "  be ; "  witness  the  German  ices-en, 
"  existence,"  and  our  own  vHts. 

The  suffixes  of  the  moods  could  not  be  placed  in  a  distinct  point  of 
view  without  a  detailed  investigation.  It  may  be  sufficient  to  point 
out  that  to  is  distinctly  observable  as  a  suffix  in  one  portion  of  the 
Latin  imperative.  That  the  suffixes  of  the  potential,  subjunctive,  and 
optative  moods,  in  the  Greek  and  Latin,  were  originally  distinct  words, 
and  perhaps  verbs,  like  our  own  may,  can,  &c.,  is  probable  from  general 
principles,  Mid  is  confirmed  by  the  appearance  of  the  separate  particles 
ken,  ke,  an,  in  the  Greek  language,  wluch  are  used  to  denote  a  sort  of 
potential  mood,  and  bear  a  marked  resemblance  to  our  own  can. 

The  last  suffix  for  consideration  is  that  which  denotes  the  voice. 
The  Greek  grammarians  acknowledge  a  middle  or  reflective  voice ;  but 
the  Latin  language  in  fact  possesses  the  same,  as,  for  instance,  in 
acciwjo-r,  "  1  mrd  myself  for  the  contest ; "  nito-r,  "  I  support  myself ; " 
lavo-r,  "  I  wash  myself,"  "  I  bathe."  And  in  both  languages  the  middle 
voice  is  the  parent  of  the  passive.  This  may  be  illustrated  by  such 
phrases  as  the  French  les  baa  se  vendent  id,  "  stockings  sell  themselves 
here,"  that  is,  "are  sold;"  the  Italian  ai  dice,  "it  is  S4ud,"  strictly  it  , 
says  itself.  Now,  the  suffix  of  the  Latin  passive  appears  in  the  various  ' 
forms  ur,  as  monet-ur,  er  as  moneHrcr,  r  as  moneo-r  ;  but  tlic  attentive 


Latin  student  is  ever  ready  to  suspect  when  he  meets  with  an  r,  that 
an  older  form  of  the  word  contained  an  a  ;  and  in  fact  we  find  an  «  in 
the  form  m<mer-ia,  where,  moreover,  the  first  part  moTier  is  another 
example  of  the  corruption  in  question,  for  it  supplies  the  place  of 
mones.  If,  then,  a  is  the  original  consonant  of  this  suffix,  we  are  forth- 
with directed  to  the  reflective  pronoun  se  ;  nor  ought  we  to  be  stopped 
by  the  fact  that  this  pronoim  in  Latin  is  confined  to  the  third  person. 
In  the  Russian  and  other  Sclavonic  languages,  still  more  in  the 
Lithuanian,  the  connection  of  all  which  with  the  Teutonic  languages 
and  with  those  of  Greece  and  Rome  is  indisputable,  the  reflective  pro- 
noun, containing  in  fact  the  very  same  root  as  se,  is  applicable  alike  to 
all  the  persons ;  and  indeed  there  was  nothing  in  the  nature  of  things 
to  limit  the  Latin  pronoun  as  to  peraon,  when  it  is  confessedly 
unlimited  as  to  gender  and  number. 

The  division  of  verbs  into  several  conjugations  depends  upon  the  last 
vowel  or  consonant  of  the  verb  in  its  simple  or  crude  state.  Thus,  in 
the  Latin  language,  all  verbs  ending  in  a  are  said  to  be  of  the  first  con- 
jugation, all  that  end  in  e  of  the  second,  those  in  a  conaftTuint  or  u  of  the 
third,  and  those  in  i  of  the  fourth  or  last ;  for  it  accidentally  happens 
that  the  Latin  language  possesses  no  verbs  in  o,  except  the  fragmentazy 
forms  gnovi,  gnotua,  potus,  ije,,rotaa,  which  appeal'  to  imply  the  eidstence 
of  stems  in  o,  namely,  gno  (in  English,  "  know  "),  po  (compare  the  Greek 
pe-po-ka),  cegro.  The  Greek  language  is  not  without  a  class  of  verbs 
having  o  for  the  final  letter,  as  doxdo,  *'  enslave,  ^c.  The  division  of 
verbs  into  conjugations  is  founded  upon  the  fact  that  the  union  of  the 
final  letters  in  the  crude  form  of  the  verb  with  the  initial  letters  in  the 
suffixes  leads  to  changes  dependent  upon  these  letters.  We  will  not 
enter  here  into  the  origin  of  these  letters,  a,  e,  i,  as  affixed  to  verbs. 
That  they  form  no  essential  part  of  the  root  is  clear,  and  a  writer  in 
the  *  Transactions  of  the  Philological  Society  *  contends  that  they  have 
all  one  common  origin  in  a  suffix  a^h,  still  found  in  the  Gaelic  lan- 
guages with  an  iterative  power,  or  what  may  perhaps  be  better 
expressed  by  the  Latin  paulatim.  We  will  here  merely  note  that 
such  verbs  are  often  called  by  grammarians  weak  verbs,  in  opposition 
to  the  simpler  or  strong  verbs.  As  specimens  of  these,  we  may  give 
the  Latin  aon-ere  (obsoL)  and  aona-re. 

CONJUNCTIONS.  Under  this  term  grammarians  commonly  in- 
clude several  classes  of  words  which  have  little  similarity  of  meaning, 
and  which,  in  their  etymological  origin,  may  be  verbs,  subetantives, 
adjectives,  or  prepositions.  The  old  definition  of  a  conjunction,  that 
it  was  a  word  which  connected  sentences  together,  will  certainly  not 
apply,  in  all  cases,  if  at  least  the  word  "  and  "  is  to  be  included.  It  is 
true,  as  Home  Tooke  observes,  that  "  the  sentence  '  You  and  I  and 
Peter  rode  to  London  '  may  be  resolved  into  three  :  '  You  rode,'  *  I 
rode,' '  Peter  rode.'  But  try  some  other  instances  :  '  two  and  two  are 
four ;  *  *  AB,  BC,  C A  form  a  triangle ; '  '  John  and  Jane  are  a  hand- 
some couple.' — Does  AB  form  a  triangle? — Is  John  a  couple? — Are 
two  four  i  "     (*  Diversions  of  Purley,*  Taylor's  edition,  i.  p.  210.) 

On  the  etymological  origin  of  conjunctions,  which  is  a  distinct  question 
from  their  use,  some  remarks  will  presently  be  made ;  in  reference  to 
their  employment  in  the  construction  of  a  simple  or  compound  sen- 
tence they  may  perhaps  be  divided  into  the  following  classes :  I.  Con- 
junctions which  unite  either  individual  words,  or  phrases,  or  sentences, 
without,  in  the  last  case,  implying  any  subordination  of  one  sentence  to 
the  other.  Such  are  the  words  :  and,  or,  nor  ;  or  the  double  forms  : 
both — and — ,  eitfter — or — ,  wfietJier — or — ,  neither — nor — .  With 
respect  to  this  class  it  may  be  useful  to  point  out  the  great  advantage 
which  the  Greek,  and  more  particularly  the  Latin,  language  possessed 
in  the  variety  of  their  forms  for  and :  as  koi,  re  in  the  former,  et,  que, 
atque  or  ac  in  the  latter.  This  superiority  over  modem  languages, 
simple  as  it  is  in  itself,  gave  to  the  longest  Latin  sentence  a  perspicuity 
of  arrangement,  which  in  a  great  measure  superseded  the  necessity  for 
a  cumbersome  punctuation.  (*  Journal  of  Education,*  vol.  iv.,  p.  135.) 
2.  Conjunctions,  which  in  themselves  simply  meaning  tJiis,  being  pre- 
fixed to  a  secondary  sentence  or  phrase,  direct  the  attention  to  that 
secondary  phrase  as  a  unit,  and  thus  prepare  it  for  subjection  to  some 
preceding  word.  This  usage  of  the  pronoun  is  as  nearly  as  possible 
equivalent  to  the  use  of  the  bracket  or  vinculum  in  algebra,  which 
connects  the  separate  elements  of  any  compoimd  or  polynomial  term, 
and  subjects  it  as  a  new  unit  to  the  algebraical  operation,  the  sign  of 
which  is  attached  to  the  vinculum.  Home  Tooke,  in  his  remarks  upon 
the  so-called  conjunction  that,  furnishes  many  examples :  as,  "  I  wish 
you  to  beheve  that  I  would  not  willingly  hurt  a  fly,"  which  is.resolvtxl 
by  him  into  '*  I  woiUd  not  willingly  hurt  a  fly ;  I  wish  you  to  believe 
that."  A  mathematickn  would  have  expressed  it  by  "  I  wish  you  to 
believe  [I  would  not  willingly  hurj  a  fly],"  where  the  words  within  the 
brackets  must  be  considered  as  a  compound  accusative  or  object  after 
the  verb  believe.  The  Latin  ut  and  guod  in  their  origin  are  merely 
neutera  of  the  relative,  and  the  original  meaning  of  the  relative,  it 
must  be  recollected,  was  this.  [Article.]  Hence  they  too  are  used 
in  the  same  way  as  the  English  that ;  for  example :  auxideo  ut  abeas, 
"  I  recommend  thia,  you  should  go  away ;  "  Icetatur  quod  redieris,  "  he 
rejoices  at  thia,  you  have  returned."  Other  examples  may  be  found  in 
the  use  of  the  (Ireek  &n,  which  is  again  the  neuter  of  a  relative,  as  : 
\ey<»  iri  rtdtrnKt,  "  I  say  this ;  he  is  dead."  In  Greek  there  is  some- 
times a  double  accusative  after  the  verb,  one  of  which  simply  denotes 
the  object  of  the  verb,  and  the  other  points  to  the  condition  or  state  of 
the  object,  as  explained  by  the  words  that  follow  it :  thus,  4/>«  cr«  bn 
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Kcucus  Tcurxfts,  literally,  ''I  Bee  you  this  (that),  you  are 
This  employment  of  the  pronoun  is  more  particularly  to  be  noticed 
after  prepositions.  Thus,  in  the  Latin  language,  if  a  simple  noun  be 
the  object  of  a  preposition,  all  that  is  required  is  to  put  ijiat  noun  in 
a  certain  case,  as  post  comam,  "  after  dinner ;  '*  but  if  a  verb  with  its 
accessories  is  to  be  subject  to  a  preposition,  it  is  common  to  interpose 
the  vinculum  quam,  "this,"  as,  postquam  eum  fiutre  svm  ecmavenU, 
"  after  he  had  supped  with  his  brother."  Even  in  English  we  might 
say :  "  after  that  he  had,"  &c.  Examples  of  this  usage  are  abundant 
in  the  forms  anU^uam,  prceterquam,  extra  quam,  prater  quod,prout; 
and  the  woi-d  this  is  sometimes  doubly  expressed,  as  in  pro  eo  ut,  ad-eo 
utt  propter-ea  qitod,  ex  eo  quody  prater  quam  quod.  The  German  idiom 
agrees  precisely  with  the  Latin,  as  may  be  seen  in  naeh-dem,  in-dem,  &c., 
as  opposed  to  the  employment  of  the  simple  prepositions  naeh,  in,  &c. 
The  French,  too,  have  their  pendant-que,  &c,  puis-que^  Ac.,  and  the 
lEnglish  their  besides  that,  ftc,  now  that,  &c.,  and  the  old  phrase  being 
that,  &C.  8.  The  pronoun  in  the  several  languages  thus  employed  as  a 
vinculum  is  frequently  attached  as  an  enclitic  to  the  preceding  word, 
and  grammarians,  not  observing  the  distinction  between  the  governing 
Tvord  and  the  pronoun,  have  o^n  given  the  name  of  conjunction  to 
the  compound,  Bspos^am  in  Latin,  Store  in  Greek,  ptUsque  in  French, 
fuuJidem  in  German.  4.  The  vinculum,  however,  is  not  essential  in 
those  forms,  and  is  therefore  frequently  omitted ;  but  in  case  of  this 
omission  the  governing  word  must  immediately  precede  the  phrase 
which  is  dependent  upon  it.  This  governing  word,  which  expresses 
the  nature  of  the  connection  between  the  subordinate  and  the  superior 
sentence,  is  also  called  a  conjunction,  but  here  the  term  is  used  in  a 
different  sense.  The  words  which  signify  this,  of  which  we  previously 
spoke,  found  their  claims  to  the  title  of  a  'oonjunction  upon  the  fact 
that  they  unite  the  several  elements  which  follow  into  a  whole.  When 
the  governing  particle  is  so  called,  it  is  because  it  binds  the  one  sen- 
tence to  the  other.  5.  There  is  a  class  of  words  which  correlate  with 
conjunctions:  such  as  m>  in  connection  with  cu  or  thtttf  yet  with 
although,  therrfore  with  since  or  because.  These  words  are  often  called 
adverbs,  but  as  they  too  serve  to  connect  sentences,  they  deserve  like 
the  rest  the  name  of  conjunctions.  They  bear,  in  fatct,  the  same 
relation  te  the  other  conjunctions  that  the  so  called  antecedent  does  to 
the  relative.  And  that  tiie  antecedent  and  relative  have  the  power  of 
conjunctions  is  proved  not  merely  by  their  use,  but  by  their  old  and 
appropriate  names,  the  postpositive  and  prepositive  articles  {articuU, 
that  is,  "  littie  joints  "). 

We  have  already  said  that  conjunctions  belong  in  their  origin  to  all 
the  leading  parts  of  speech  Examples  of  verbs  so  employed  are  seen 
in  the  English  if,  formerly  written  gif,  that  is,  give.  (Home  Tooke, 
as  before,  p.  108,  ic.)  The  Latin  Ucet,  '•  although,"  is  evidentiy  a  verb 
signifying  "  it  is  allowed."  So  too  vd,  "  or,"  appears  te  be  an  im- 
perative of  vcio,  **  choose,"  but  w  "  if,"  older  form  sin,  instead  of  repre- 
senting sit,  as  \b  often  said,  is  of  pronominal  origin ;  and  indeed  akin 
to  our  own  so  and  such,  so  far  as  regards  the  first  element  of  this 
adjective  {so-lich,  German).  The  English  while  is  a  substantive  signi- 
fying "time."  "Either"  and  ** whether"  are  of  course  pronominzd 
adjectives,  and  "  or  "  is  a  corruption  from  "  other,"  as  is  evident  from 
the  German  equivalent  oder.  And  a  similar  analogy  seems  te  lead  te 
the  derivation  of  the  Latin  aut — aut,  from  alterum — alterwm.  Con- 
junctions of  a  participial  and  prepositional  character  have  occurred  in 
the  examples  already  quoted;  but  the  relative  form  appears  te  be 
specially  fertile  in  the  production  of  this  class  of  words,  as,  in  the 
Latin,  quam,  qnando,  quamquam,  quamvis,  ubi,  unde,  ut,  quia,  quod ; 
and  the  English  vohta,  how,  as,  where. 

Many  of  the  conjunctions  defy  all  attempts  at  analysis,  and  certainly 
Home  Tooke,  notwithstanding  the  acuteness  and  truth  of  his  general 
views,  has  occasionally  erred  in  the  details  of  derivation. 

CONOID  (like  a  cone),  a  term  sometimes  applied,  but  in  this  coun- 
try only,  to  the  surface  generated  by  the  revolution  of  a  conic  section 
about  its  axis.    [Spheroid,  Htperboloid,  Paraboloid.] 

CONSANGUINITY,  or  KINDRED,  in  law,  is  the  relation  subsist- 
ing between  persons  who  are  of  the  same  blood,  or,  in  other  words,  who  are 
descended  from  the  same  stock  or  common  ancestor.  Consanguinity, 
in  this  sense,  is  either  lii^eal  or  collateral.  The  former  subsists  between 
persons  who  are  related  to  each  other  in  the  direct  ascending  line,  as 
from  son  to  father,  grandfather,  great-grandfather,  &c;  or  in  the 
descending  line,  from  great-grand^ther  to  grandfather,  father,  and  son. 
Collateral  kindred  are  those  who,  though  they  have  the  same  blood, 
derived  from  a  common  ancestor,  and  are  therefore  cotisanyuinei,  do 
not  descend  one  from  the  other.  Thus  brothers  have  the  same  blood, 
and  are  descended  from  a  common  ancestor,  but  they  are  related  to 
each  otiier  collaterally,  and  the  children  and  desoendante  of  each  of 
them  are  all  collateral  kinsmen  to  each  other.  The  canon  law  and  the 
civil  law  have  adopted  different  methods  of  computing  the  degrees  of 
collateral  consanguinity.  According  to  the  former,  which  has  been 
f oUowed  by  the  law  of  England,  we  begin  at  the  common  ancestor,  and 
reckon  downward  to  the  persons  whose  degree  of  consanguinity  we 
desire  to  ascertain,  counting  each  generation  as  a  degree;  and  the 
degree  of  consanguinity  in  which  they  stand  to  each  other  is  the 
degree  in  which  both  of  them,  or  the  more  remote  of  them,  stands  to 
the  common  ancestor.  Thus  (to  use  the  example  given  by  Sir  William 
Blackstone),  Titius  and  his  brother  are  relat^  in  the  first  degree,  for 
from  the  father  to  each  of  them  is  counted  only  one ;  but  Titius  and 
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his  nephew  are  related  in  the  second  degree,  for  the  nephew  is  two 
degrees  removed  from  the  common  ancestor,  namely,  his  own  grand- 
father, the  father  of  Titius.  On  the  other  hind,  in  this  supposed  case, 
the  civilians  would  place  Titius  and  his  nephew  in  the  third  degree  of 
consanguinity,  for  they  count  all  the  degrees  from  one  given  person 
upwards  to  the  common  ancestor,  and  downwards  from  that  common 
ancestor,  whose  degree  of  relationship  to  the  first  person  it  is  the 
object  to  establish.  Thus  they  would  count  from  Titius*s  nephew  to 
his  grandfather  two  degrees,  and  one  more  from  the  grandfather  to 
Titius.  By  the  law  of  England,  all  persons  related  to  each  other  bv 
consanguinity  and  affinity,  nearer  than  the  fourth  degree  of  the  civi 
law,  are  prohibited  from  marrying  excepting  in  the  ascending  or 
descending  line  (in  which  the  case  is  hudly  possible  by  the  course 
of  nature);  and  by  Stat  5  &  6  Will  IV.,  c.  64,  sec  2,  it  is  enacted, 
"  that  all  marriages  celebrated  after  the  date  of  that  Act  between  per- 
sons within  the  prohibited  degrees  of  affinity  or  consanguinity,  shall  be 
absolutely  null  and  void  to  all  intento  and  purposes  whatsoever.* 
Under  the  statute  of  distributions,  22  &  28  Car.  II.,  c.  10,  in  making 
the  distribution  of  an  intestate's  personal  estate  among  the  next  of  kin, 
the  computation  of  degrees  of  kindred  is  aooordkig  to  the  civil  law. 
('Novell.,'  118,  and  Intebtact;  Blackstone's  'Essay  on  CoUateral 
Consanguinity,'  and  Blackstone's  'Commentaries/  vol.  ii,  p.  684; 
Mr.  Kerr^s  ed.) 

The  question  of  consanguinity  is  the  question  of  relation  between 
two  given  persons,  as  explained  above.    If  one  of  these  persons  i 

called  |X|,  all  his  lineal  ancestors  will  be  found  in  (a)  the  ascending 

line  above  him,^  and  all  his  lineal  descendante  in  the  descending  line 
below  him.  His  collateral  relations  will  be  found  in  the  parallel  lines 
{^)>  (c)t  (<0>  ^*  ^^0  Roman  numerals  denote  the  respective  degrees 
of  consanguinity  in  the  canon,  and  the  Arabic  those  in  the  civil  law. 
Thus  III.  in  the  ascending  line  is  A's  great-grandfather,  and  III.  in  the 
descending  line  his  great-grandsoi^  ^^  the  ascending  and  descending 
lines  the^  computations  of  the  civil  and  canon  laws,  as  already  ex- 
plained, is  the  same:  in  both  laws  the  great-grandfather  and  great- 
grandson  are  respectively  in  the  third  degree  from  A.  No.  III.  in  line 
(6)  is  A's  great  uncle,  who,  according  to  the  mode  of  reckoning  edready 
explained,  is  in  the  third  degree  of  consanguinity  to  A  by  the  canon 
law ;  and  in  the  fourth,  as  denoted  by  the  Arabic  numeral  i,  placed 
under  III.,  by  the  civil  or  Roman  law. 

The  following  are  the  names  for  consanguinity  in  the  Roman  law. 
In  line  (a),  ascending  from  A :  1,  pater,  mater;  2,  avus,  avia;  8^  pro- 


(«) 

VI. 
6 

V.  . 

6      ••. 

(») 

IV.. 
4      ••. 

III. 

V. 
6 

'  IV. 
* .  J                     *  • 

(*) 

II. 

2    '    •, 

III. 
4    ••. 

'  IV. 
6 

I.  . 
I      '.. 

a' 

'  n. 

'  I. 
i 

'•  m. 

3    ••.. 

'•   II. 

4 

(«0 

'  •  III. 
6 

I. 

1 

3 

m. 

3 

II. 

ra. 

4 

IV. 
6 

in. 

8 

IV. 
3 

IV. 

4 

V. 

* 

V. 
5 

VI. 
6 

avus,  proavia;  4,  abavus,  abavia;  6,  atavus,  atavia;  6,  tritavus,  tri- 
tavia:  all  above  6  are  included  in  the  general  name  "majores."    In' 
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line  (a),  descendiDg  from  A  :  1,  filiue,  filia ;  2,  nepoe,  neptis ;  3,  pro- 
nepoB,  proneptis ;  4,  abnepos,  abneptis ;  5,atnepoa,  atneptis ;  6,  trinepoB- 
trineptia :  all  below  6  are  included  in  the  general  name  of  "  posteri  "  or 
"  pofiterioFea.'* 

In  line  (b),  beginning  with  2  and  ascending  :  2,  fratcr,  soror ;  3,  pa- 
truus,  amita  (imcle  and  aunt  on  the  father's  side) ;  avunculus,  matertera 
(ditto  on  the  mother's) ;  4,  patnius  magnus,  amita  magna,  avunculus 
magnus,  matertera  magna;  5,  propatruus,  proamita,  proavunculus, 
promatertera ;   6,  abpatruus,  abamita,  abavunculus,  abmatertera. 

In  line  (b),  beginning  with  3  and  descending,  the  names  are,  3, 
iratris,  sororis,  filius  et  tiiia,  and  so  on. 

In  (r),  beginning  wi  h  4  and  ascending  :  4,  consobrinus,  consobrina, 
which  are  the  general  terms,  but  properly  signify  those  bom  of  two 
nsters  (quasi  consororini) ;  sons  born  of  two  brothers  are  properly 
called  fratres  patrueles;  daughters,  sorores  patrueles:  5,  propior  or 
prior  sobrino,  propior  sobrina,  the  sons  and  daughters  of  the  patruus 
magnus,  amita  magna,  &c.     (See  Tacit.  '  Annal./  xii.  64.) 

Some  of  the  Latin  writers  used  "  nepos "  to  express  a  brother's  or 
sister's  son. 

It  is  unnecessary  to  go  farther.  ('  Institut.,'  iii.  tit.  6,  '  De  Orad. 
Cognationum.') 

CONSCIENCE,  COURTS  OF.  All  the  Courts  of  Conscience, 
Courts  of  Request,  and  other  similar  tribunals  were  abolislied  in  1846, 
by  the  statute  9  &  10  Vict.  c.  95,  on  the  creation  of  the  new  Coimty 
Courts.    [County  Courts.] 

CONSCRIPTION  is  the  name  given  to  the  mode  of  recruiting  the 
French  army.  Under  the  old  monarchy  the  army  was  recruited  chiefly 
by  voluntary  enlistment,  and  the  soldiers  were  taken  mostly  from  the 
pessantry,  by  whom  the  change  from  the  condition  of  a  daily  labourer 
to  that  of  a  scldier  was  considered  as  an  improvement  The  officers 
were  appointed  from  among  the  higher  or  educated  classes.  When  the 
revolution  commenced  the  old  army  was  broken  up,  the  whole  nation 
was  called  to  arms,  and  volunteers  were  found  in  abundance.  But  as 
the  soldiers  were  bound  by  no  permanent  obligation,  a  system  of 
requisition  was  enforced,  by  which  every  district  was  bound  to  fiunish 
a  certain  number  of  men  for  the  regular  army.  But  even  this  proved 
insufficient,  and  the  Executive  Directory  found  itself  in  want  of 
soldiers  to  supply  the  numerous  armies  on  the  frontiers.  In  1798, 
General  Jourdan  presented  to  the  Council  of  Five  Hundred  a  project 
of  a  law  for  a  new  mode  of  recruiting,  under  the  name  of  conscription. 
This  project  was  approved  by  t^e  legislature,  and  passed  into  a  law 
5th.  of  September,  1798.  After  setting  down  as  a  principle  that  every 
Frenchman  is  bound  to  defend  his  country  when  in  danger,  the  law 
went  on  to  say,  that  independently  of  danger  to  the  country,  every 
Frenchman  from  the  age  of  twenty  to  twenty-five  is  liable  to  be  called 
out  to  serve  in  the  regular  army.  Every  year  lists  were  made  in  every 
department  of  the  young  men  of  the  age  above  stated,  divided  into 
five  classes,  the  first  being  those  between  twenty  and  twenty -one  years ; 
the  second  from  twenty-one  to  twenty-two ;  and  so  forth.  The  number 
of  men  required  for  that  year  being  made  known  by  the  government, 
and  voted  by  the  legislature,  a  distribution  was  made  among  the 
departments  and  districts  of  the  quota  which  each  was  to  furnish. 
The  number  required  was  then  taken  by  lot  from  the  first  or  junior 
class,  and  when  that  was  exhausted  from  the  second,  and  so  on.  This 
operation  was  repeated  every  year.  The  first  levy  by  conscription  in 
1799  was  2u0,000  men.  Bonaparte,  when  first  consul,  fo\md  the  system 
already  established,  and  he  applied  himself  strenuously  to  render  it 
more  effective,  and  carry  it  to  the  utmost  extent. 

By  an  article  of  the  Charte  in  1830,  a  new  law  of  conscription  was 
provided.  This  law  was  promulgated  21  st  March,  1832,  and  it  declares 
that  the  army  is  be  recruited  only  by  voluntary  engagements  and  by 
the  "appel,"  which  term  signifies  a  choice  by  the  drawing  of  lots 
amongst  the  young  men  of  each  canton  who  have  completed  their 
twentieth  year  during  the  year  preceding.  The  following  persons  are 
exempt  from  the  •*  appel : "  any  orphan  with  younger  brothers  or 
sisters ;  an  only  son  or  grandson,  and  the  oldest  son  or  grandson  of  a 
widow  or  blind  father,  or  of  a  father  above  sixty,  but  if  the  eldest  son 
or  grandson  in  either  of  the  last-mentioned  cases  is  blind  or  infirm,  the 
youngest  is  exempted.  There  are  also  some  other  exceptions,  as 
pel  sons  engaging  in  public  instruction,  or  who  are  preparing  for  the 
Church  or  the  ministry  in  any  religious  denomination  which  is  paid  by 
the  state,  also  students  who  have  obtained  certain  prizes.  There  is  an 
appeal  to  a  council  of  revision  for  those  who  conceive  that  they  ought 
to  have  been  exempted.  The  period  of  ser\'ice  is  seven  years.  Persians 
who  have  drawn  lots  which  render  them  liable  to  serve  may  obtain  a 
substitute,  who  must  be  above  twenty  and  not  above  thirty  years  of 
age,  or  thirty-five  if  he  has  already  served  in  the  army,  or  between 
eighteen  and  thirty  if  the  brother  of  a  person  liable.  Substitutes  must 
not  be  married,  or  widowers  with  children.  A  person  imder  the  age  of 
thh  ty  cimnot  be  admitted  to  any  civil  or  military  office  imless  he  has 
fulfilled  the  obligations  of  the  law  of  2l8t  March,  1832.  Napoleon 
admitted  in  principle  the  procuring  of  substitutes,  and  even  defended 
it  in  the  Council  of  State,  as  nece&jary  "  in  the  present  state  of  society, 
which  was  very  different  from  that  of  Sparta  or  Rome ; "  but  he  after- 
wards surrounded  it  with  so  many  difficulties,  that  substitutes  became 
extremely  scarce  and  expensive. 

In  Prussia,  all  men  able  to  bear  arms  from  twenty  to  twenty-five 
belong  to  the  standing  army ;  they  serve  three  yeai  s,  and  are  then  dis- 


charged for  two  years,  during  which  they  are  liable  to  be  called  out  as 
the  reserve.  AH  those  who  have  served  in  the  standing  army  belong 
to  the  landwehr  of  the  first  ban,  from  the  age  of  twenty-six  to  thirty- 
two  inclusive.  This  ban,  in  time  of  war,  is  liable  to  serve  abroad  a.s 
well  as  at  home.  It  is  called  out  every  year  to  exercise.  The  second 
ban  is  called  out  only  in  time  of  war,  and  includes  all  men  capable  of 
bearing  arms  till  the  age  of  thirty-nine.  AU  older  men  tit  for  service 
belong  to  the  landsturm.  For  an  account  of  the  Prussian  military 
system,  see  Laing's  '  Notes  of  a  Traveller.'     [Militia.] 

CONSECRATION  {consecratio),  the  act  of  sanctifying  or  making 
holy,  consists  in  the  solemn  appropriation  or  dedication  of  anything  to 
the  service  of  the  Deity.  In  modem  times  the  consecration  of  men  is 
usually  called  ordination,  except  in  the  case  of  kings  and  bishops,  when 
the  performance  of  the  rites  of  sanct  fication  is  still  named  consecration. 
When  applied  to  temples,  churches,  and  altars,  it  is  generally  termed 
dedication.  It  is  sufficient  to  advert  to  the  religious  antiquities  of 
India,  Egypt,  Judsea.  Chaldsca,  Greece,  Rome,  and  of  the  Celtic  Druids 
in  Britain  and  Europe  in  general,  to  show  the  antiquity  of  conse- 
cration. At  the  commencement  of  the  Mosaic  dispensation  all  the 
first-bom  of  man  and  beast  were  consecrated  to  the  Lord.  (Exodus 
xiii.  2, 12, 15.)  Subsequently  the  whole  tribe  of  Levi  was  thus  conse- 
crated instead  of  the  first-bora  (Numbers  iii.  12,  45  ;  viii.  16,  18) ;  and 
Aaron  and  his  sons,  who  were  Levites,  were  more  especially  consecrated 
to  the  priest's  office.  (Exodus  xl.  13.)  The  dedication  or  consecration 
of  the  tabemacle  and  altar  is  described  in  the  book  of  Numbers,  ch  viL 
Of  the  dedication  of  the  first  or  Solomon's  Temple,  a  description  is 
given  in  1  Kings  viii.  5;  and  of  the  second  temple  in  Ezra  vi.  16. 
Under  the  Jewish  theocracy  not  only  men  and  beasts  were  consecrated 
to  the  Lord,  but  houses,  fields,  and  the  walls  of  JerusaleuL  (Leviticus 
xxvii. ;  Nehemiah  xii.  27.)  At  the  commencement  of  the  4th  century, 
when  Christianity,  under  Constantine,  became  the  established  religion 
of  the  Roman  state,  and  Christian  temples  began  to  vie  in  magnificence 
with  those  of  the  Pagan  deities,  they  were  consecrated  with  great 
pomp ;  for  instance,  the  church  of  Jerusalem,  built  by  Constantine 
over  the  supposed  site  of  the  Holy  Sepulchre,  when  the  ceremony  was 
performed  by  a  full  synod  of  all  the  bishops  of  the  East.  (Euseb.  *  Ecc 
Hist.,'  1.  10,  c.  45  ;  Gratian,  *  Concordantia  Discordantium,'  part  3.) 

The  following  are  the  principal  parts  of  the  rite  of  consecrating  a 
church  according  to  the  Roman  Catholic  pontifical :  Previous  to  the 
ceremony  three  crosses  are  painted  on  each  wall  of  the  church,  and 
over  each  cross  is  placed  a  lighted  candle.  ITie  bishop,  in  his  pontifical 
vestments,  proceeds  to  the  church  door,  attended  by  his  clergy  reciting 
the  seven  penitential  psalms ;  and  after  a  solemn  procession  round  the 
external  walls,  which  are  copiously  sprinkled^  in  the  name  of  the 
Trinity,  with  a  kind  of  brush  dipped  in  consecrated  water;  the  bishop 
knocks  loudly  at  the  door  with  his  pastoral  stafif,  repeating  from  the 
24th  Psalm,  "  AttoUite  portas,  et  introibit  Rex  GlorisB ; "  to  which  a 
deacon,  who  is  within  the  church,  replies,  "  Quis  est  iste  Rex  Gloriae  ?" 
The  bishop  responds,  "  Dominus  fortis  et  potens,  Dominus  potens  in 
prrolio,"  &c. ;  then  signing  the  door  with  the  figure  of  the  cross,  he 
exclaims,  "  Ecce  crucis  signum  !  fugiant  phantasmata  cimcta."  On 
the  admission  of  the  bishop  and  clergy  the  *  Veni  Creator '  is  chanttd, 
and  ashes  are  strewn  on  the  floor  in  the  form  of  a  cross,  in  which  the 
bishop,  with  his  staff,  traces  some  alphabetical  characters.  After 
several  prayers,  the  altar  is  consecrated  by  sprinkling  it  with  a  mixture 
of  water,  wine,  salt,  and  ashes,  in  the  name  of  Jesus  Christ.  The 
solemnity  closes  by  depositing  in  the  altar  a  vessel  containing  relics 
and  incense,  with  a  parchment  inscribed  with  the  name  of  the  bishop 
and  the  date  of  the  consecration.  The  church  on  this  occasion  is 
richly  decorated,  and  the  altar  is  illumined  with  a  profusion  of  large 
tapers.  (Broughton's  *  Hist.  Die.,'  vol.  i.,  p.  811.)  Churches  are  nut 
recognised  as  such  by  the  law  of  England  until  they  are  consecrated  by 
a  bishop.  The  form  used  by  the  Church  of  England  is  given  at  length 
in  Bishop  Gibson's  '  Codex  juris  Ecclesiastici  Anglicani,'  pp.  1459-1463; 
see  also  Bishop  Wilkins's  *  Concilia  Magnae  Britanniae,'  vol.  iv.,  p.  668 ; 
and  Burn's  *  Eccles.  Law,  Churches,'  sec.  2.  The  present  form  has 
been  used  since  1712;  and  in  1799  it  was  adopted,  with  some  slight 
modification,  by  the  Episcopal  Church  in  America.  One  of  the  prin- 
cipal charges  on  which  Archbishop  Laud  was  arraigned  before  the 
Commons  was,  that  he  endeavoured  to  revive  the  Roman  Catholic 
ceremonies  in  the  consecration  of  churches  and  altars,  with  all  their 
costly  furniture.  Still  the  Protestant  form  of  consecration,  as  well  as  the 
Roman  Catholic,  is  an  imposing  ceremony ;  and  the 21  stat.  Henry  VIII. 
c.  13,  states  as  the  reason  for  allowing  a  bishop  six  chaplains,  that  this 
number  is  requisite  for  the  consecrating  of  churches.  The  villige 
feasts  which  are  still  celebrated  in  many  parts  of  England  commence 
on  the  anniversary  day  of  the  consecration  of  the  parish  church,  and 
are  said  to  have  been  substituted  by  Pope  Gregory  the  Great  for 
similar  festivities  appertaining  to  the  Druidical  religion.  (Bingham, 
b.  8,  c.  9.)  Church-yards,  when,  as  was  usual,  they  adjoined  the 
church,  were  consecrated  at  the  same  time ;  but  since  the  establish- 
ment of  cemeteries  they  are  consecrated  separately,  and  a  part  is  left 
unconsecrated  for  the  use  of  dissenters  from  the  Church  of  England. 
Deacons  and  priests  are  likewise  consecrated  before  entering  on  their 
holy  office,  and  the  form  of  their  consecration,  or  ordination,  as  it  is 
there  called,  is  given  in  the  Prayer  Book.  Consecration  is  generally  un- 
derstood to  change  not  the  nature  of  the  thing  consecrated,  but  merely 
the  U5C  of  it;  and  in  this  opinion  the  Roman  Catholics  appear  to  acquiesce, 
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with  regard  to  numerous  objects  which  they  usually  consecrate,  as 
church  bells,  candles,  water,  oil,  crosses,  pictures,  &c. ;  but  with  respect 
to  the  consecration  of  the  eucharistic  bread  and  wine,  they  maintain 
that  a  complete  change  is  effected  in  the  thing  consecrated. — the  body 
and  the  blood  of  Jesus  Christ,  by  the  change  of  the  bread  into  his 
body,  and  of  the  wine  into  his  blood,  being  believed  to  be  really  present 
by  virtue  of  the  words  of  consecration.  This  is  what  is  termed  tran- 
substantiatioD.  (Brunet,  *  Parall61e  des.  Religions,'  4to,  1792,  tome  iii., 
p.  310 ;  '  Expoaitiou  de  la  doctrine  de  I'Eglise  Catholique,*  par  BoFSuet.) 
The  consecration  of  animals  was  very  common  in  ancient  Egypt, 
whore  birds,  beasts,  and  reptiles  were  privileged,  as  in  modem  India, 
to  live  unmolested,  and  even  to  receive  adoration.  Athenaeus  aud 
^lum  speak  of  sacred  fishes,  adorned  with  necklaces ;  so  the  sacred 
crocodile  in  Egypt  was  decorated  with  ear-rings.  (Herodotus,  ii.  69.) 
Consecration  is  a  name  given  to  the  apotheosis  of  the  Roman  emperors, 
and  coins  and  medals  commemorating  these  events  have  the  inscription 
"  Consecratio."  See  an  account  of  these  funeral  honours  in  the  article 
Apotueosis,  and  the  mediU  with  the  legend  "  Consecratio "  in  the 
article  Aurelius,  in  Bioo.  Div. 

CONSERVATORS  OF  THE  PEACE,  before  the  comparatively 
modem  institution  of  justices  of  the  peace,  were  officers  who  by  the 
common  law  of  England  were  appointed  for  the  preservation  of  the 
public  peace.  These  conservators,  w^hose  powers  were  far  inferior  to 
those  of  modem  justices  of  the  peace,  consisting  almost  entirely  of 
the  authority  to  take  sureties  for  the  peace  and  for  good  behaviour, 
were  of  several  kinds.  In  the  first  place,  certain  high  functionaries 
were  general  conservators  by  virtue  of  their  offices.  Thus  the  king, 
the  l«»rd  chancellor  or  lord  keeper,  the  judges  of  the  court  of  King's 
Bench,  and  the  master  of  the  rolls,  were  intrusted  by  the  common  law 
with  the  general  conservancy  of  the  peace  throughout  the  realm,  as 
incidental  to  their  several  offices.  Other  officers  again  were  conser- 
vators only  in  special  places ;  thus  the  judges  of  the  common  pleas  and 
barons  of  the  exchequer  were  conservators  of  the  peace  only  within 
the  precincts  of  their  several  courts.  In  like  manner,  judges  of  assize 
and  gaol-delivery  within  the  places  limited  by  their  commissions; 
coroners  and  sheriffs  within  their  several  counties,  and  constables  and 
tithingmen  within  their  himdreds  or  tithings,  were  all  conservators  of 
the  peace  at  common  law  ;  and  all  the  officers  above  enumerated  retain 
their  authority  at  the  present  day.  But  besides  these  official  conser- 
vators, there  were  others  who  were  expressly  intrusted  with  the 
charge  of  the  peace,  either  by  prescription,  election,  or  tenure.  Thus 
it  is  said  that  the  owner  of  a  manor  might  have  prescribed  that  he  and 
hia  ancestors,  whose  estate  he  had,  were  entitled  to  be  conservators  of 
the  peace  within  such  manor.  So  also  as  sheriffs  were  formerly  ele<  ted, 
and  as  coroners  still  are  elected,  by  the  freeholders  of  the  covmty, 
certain  persons  were,  before  the  reign  of  Edward  III.,  elected  con- 
sei-vators  of  the  peace  in  different  counties.  There  were  also  instances 
in  which  lands  were  granted  by  the  king  to  hold  of  him  by  knight's 
service,  and  also  by  discharging  the  duties  of  conservation  of  the  peace 
within  the  county  where  the  lands  he.  Besides  these,  there  were  con- 
servators of  the  peace  appointed  by  letters  patent  from  the  crown,  in 
Cixsea  of  emergency,  to  defend  particular  districts,  where  breaches  of 
the  peace  were  apprehended  in  consequence  of  foreign  invasion  or 
intestine  tumult.  Ail  the  different  kinds  of  conservators  of  the  peace 
above  noticed,  excepting  those  who  have  the  duty  cast  upon  them  as 
incidental  to  other  offices,  were  entirely  superseded  upon  the  establish- 
ment of  the  system  of  justices  of  the  peace  in  the  early  part  of  the 
reign  of  Edward  III.  [Justices  of  the  Peace.]  (See  also  full  details 
ur>on  this  subject  in  Lambard's  JSirenarcha,  book  L,  cap.  3.) 

CONSERVATOR  OF  THE  STAPLE,  in  the  law  of  ScotUnd,  an 
oflicer  in  the  nature  of  a  foreign  consul,  resident  at  Campvere,  in  the 
Netherlands.  See  the  Act  1503,  o.  81.  The  office  has  long  been  obsolete. 
CONSERVATORY.  The  names  given  to  the  garden  buildings 
employed  for  preserving  plants  in  an  artificial  climate,  are  applied  with 
so  little  precision,  that  it  is  almost  a  matter  of  indifference  which  to 
select  for  the  purpose  of  explaining  the  principles  that  ought  to  be 
observed  in  the  construction  and  management  of  such  houses.  We 
shall  therefore  reserve  for  the  article  Green- House  what  we  have  to 
say  upon  that  head,  and  briefly  dismiss  the  others  as  their  names  occur. 
In  illustration  of  this  remark  we  may  observe  that  the  term  conser- 
vatory, which,  as  its  meaning  shows,  was  originally  intended  for  build- 
ings in  which  plants  were  preserved  during  winter,  has  come  to  be 
used,  firstly  for  glass-houses  in  which  plants  are  cultivated  by  growing 
them  in  the  open  border,  and  subsequently  for  all  such  glazed  buildings 
whatsoever.  A  conservatory,  properly  so  called,  is  a  brick  building 
heated  by  artificial  means,  having  its  whole  southern  part  closed  by 
large  glazed  sashes,  which  may  be  opened  or  shut  at  pleasure.  Its 
floor  is  generally  of  stone,  and  a  part  of  it  is  occupied  by  a  stage  on 
which  plants  in  pots  can  be  placed.  One  of  these  buildings,  but  in  a 
ruinous  state,  may  be  seen  in  the  physic  garden  at  Chelsea ;  others  are 
not  uncommon  in  gardens  that  were  laid  out  forty  or  fifty  ypani  ago, 
but  they  are  fast  faUing  into  neglect  and  disuse — in  our  opinion  un- 
deservedly. Such  a  conservatory  was  intended  to  preserve  during  the 
winter  orange-trees,  myrtles,  American  aloes,  and  similar  plants,  which 
during  the  summer  will  flourish  in  the  open  air,  but  which  require  in 
winter  to  be  protected  against  the  inclemency,  or,  to  speak  more 
exactly,  against  the  cold  and  wet  of  the  English  clim:ite.  Such  plants 
are  torpid  during  winter;  their  rest  begins  with  that  of  our  trees,  and 


it  is  easy  to  prevent  a  renewal  of  their  growth  at  too  early  a  time ;  to 
preserve  them  against  too  much  wet  and  from  severe  cold,  especially  in 
the  spring,  is  all  that  is  requisite  for  them,  and  these  objects  the  old 
conservatory  answered  perfectly  well.  It  had  moreover  the  advantages 
of  being  spacious  without  being  excessively  costly;  of  being  easily 
heated,  and  of  requiring  the  smallest  possible  amount  of  labour  for  the 
plants  preserved  in  it.  Persons  however,  gradually  forgetting  the 
original  object  of  a  conservatory  added  to  it  numerous  species  requiring 
a  very  different  treatment  in  winter  from  those  it  was  contrived  for ; 
and  what  was  far  worse,  they  attempted  by  humidity  and  high  tempera- 
ture to  keep  the  plants  in  a  gn)wing  state  through  the  winter.  The 
necessary  consequence  of  this  was,  that  those  plants  which  formerly 
succeeded  in  the  conservatory  became  unhealthy,  the  new  comers 
disappointed  the  expectations  of  their  cultivators,  aud  the  class  of 
building  itself  fell  into  discredit.  The  reason  of  this  is  sufficiently 
obvious.  Plants  when  in  a  growing  state  require  an  abundant  supply 
of  light :  a  conservatory  is  particularly  ill  calculated,  on  account  of  its 
Bohd  roof  and  sides,  for  the  admission  of  light,  and  consequently  a  con- 
servatory is  not  suitable  for  plants  in  a  growing  state ;  but  plants  when 
torpid,  as  in  their  winter  season,  require  a  very  moderate  supply  of" 
light,  and  this  a  tme  conservatory  is  sufficiently  calculated  to  admit. 

A  house  of  this  kind  is  best  suited  for  gardens  of  considerable 
extent,  where  a  large  number  of  plants  is  required  during  the  summer 
for  the  ornament  of  the  flower  garden  and  shrubbery.  Under  such 
circumstanoeB  we  strongly  recommend  the  erection  of  conservatories  as 
the  cheapest,  the  most  efficient,  and  the  most  omamental  mode  of 
preserving  in  a  healthy  state  during  winter  not  only  oranges,  myrtles, 
and  similar  plants,  but  in  general  fdl  the  species  which  are  natives  of 
countries  that,  without  experiencing  severe  frost,  are  cold  enough 
during  winter  to  suspend  the  vital  energies  of  vegetation.  It  will  be 
perfectly  within  the  gardener's  power  to  keep  the  earth  in  which  con- 
servatory plants  grow  sufficiently  damp  during  winter  to  enable  them 
to  accumulate  by  the  return  of  spring  an  abundant  supply  of  new  sap  ; 
and  this  is  all  thai  he  need  be  particularly  reminded  of,  if  he  under- 
stands his  business  scientifically ;  if  he  does  not,  advice  to  him  would 
be  only  a  waste  of  words.  [Obeen-Hoube.] 

CONSERVES  differ  from  confections  in  minor  details  only.  They 
are  formed  of  flowers,  herbs,  roots,  fruita,  and  seeds,  all  recent  and 
fresh,  beaten  up  with  powdered  sugar  to  the  consistence  of  a  stiff 
paste, — as  a  means  of  preserving  the  distinctive  qualities  of  the  plant  in 
a  fresh  state.     The  range  of  substances  thus  treated  is  very  extensive. 

CONSIDERATION.  This  is  a  Latin  word,  cwinderatio,  which,  as 
well  as  the  verb  contidero,  was  used  by  Cicero  and  others  to  express 
"careful  observation,"  or  "reflection,"  or  "deliberation  before  action." 
It  has  nothing  to  do  with  looking  at  the  stars,  as  the  Latin  grammarian 
Festus  states ;  but  it  implies  something  which  is  nearer  to  the  business 
of  commoa  life  than  stargazing  :  it  implies  the  sitting  down  of  a  man 
in  a  place  alone  or  with  others.  The  word  consideration  means 
"  deliberation  "  in  the  English  language  of  common  life. 

But  the  term  consideration  has  also  a  legal  and  technical  meaning 
independently  of  its  primary  and  common  meaning ;  namely,  the 
recompense  which  a  party  who  enters  into  a  contract  gets  for  making, 
or  the  motive  or  inducement  which  he  has  to  make,  the  contract  in 
question ;  and  such  consideration  may  be  either  express  or  implied. 
The  following  are  examples  of  express  consideration  :  If  a  man  agrees 
to  sell  his  land  to  another  for  100/.,  the  100/.  is  the  consideration  for 
which  he,  the  former,  agrees  to  part  with  his  land ;  or  if  a  man 
promises  to  give  1000/.  to  another  if  he  will  marry  his  daughter,  the 
fact  of  the  latter  marrying  the  daughter  is  the  consideration  for  the 
agreement  of  the  former  to  pay  the  1000/.  But  there  may  be  an 
implied  consideration  in  many  cases  where  none  is  expressed  :  for 
example,  a  man  may  undertake  to  do  a  piece  of  wurk  for  another  with- 
out any  express  bargain  that  he  shall  be  paid  ;  but  if  he  does  the  work 
according  to  his  agreement,  the  other  man  may  be  compelled  to  pay 
him,  because  the  law  impUes  a  promise  on  his  part  to  pay  if  the  work 
is  done ;  and  the  implied  consideration  for  this  promise  is  the  under- 
taking of  the  workman  to  do  the  work  in  question. 

Contracts  not  under  seal  cannot  be  enforced  if  made  without  a 
consideration.  A  man  may  promise  verbally  or  in  writing  to  give 
another  1000/. ;  but  the  promise  cannot  be  enforced  unless  there  is  a 
consideration  for  it ;  that  is,  some  cause  or  reason  which  moved  the  con- 
tracting party  to  enter  into  the  contract.  But  with  regard  to.  con  tracts 
under  seal,  the  rule  is  different ;  for  the  law  assumes  such  a  contract 
to  have  been  entered  into  with  due  deliberation,  and  binds  the  con- 
tractor to  his  engagement,  whether  he  received  a  consideration  for  it 
or  not. 

Considerations  are  sometimes  divided  into  valuahU  considerations 
and  ijood  considerations.  Marriage  is  a  valuable  consideration ;  money, 
or  any  other  thing  which  is  of  the  nature  of  property,  and  has  a  com- 
mon value,  is  a  valuable  consideration.  If  a  man  parts  with  his  estate 
for  a  valuable  consideration,  the  transaction  is  valid,  and  he  who  gets 
the  estate  has,  so  fttr  as  the  consideration  is  concerned,  a  good  title.  A 
good  consideration,  on  the  other  hand,  is  not  sufficient  to  maintain  the 
validity  of  a  conveyance  of  property  against  the  claim  of  a  subBe^^^uent 
purchaser  for  a  valuable  consideration.  Thus,  if  a  man  after  his 
mariiage  settles  an  estate  upon  his  wife  and  children  in  consideration 
of  natural  affection,  and  then  sells  the  estate  for  money,  the  purchaser 
will  have  the  estate,  and  not  the  wife  and  children^HiU^v.^isho^  of 
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Exeter,  2  Taimt.  69), — ^such  a  aettlexnent  after  marriage  being  held  to 
be  voluntary  or  gratuitous.  But  a  settlement  of  property  made  in  con- 
sideratiun  of  a  future  marriage,  which  afterwards  takes  place,  is  a 
settlement  for  valuable  consideration ;  and  so  is  an  act^  settlement 
after  marriage,  if  it  is  made  pursuant  to  a  written  agreement  entered 
into  before  marriage.  But  the  distinction  just  pointed  out  between 
good  and  valuable  considerations  exists  only  in  tiie  case  of  contracts 
under  teal.  In  the  case  of  contracts  not  undir  teal,  no  consideration  is 
good  which  is  not  also  valuable. 

So  by  the  {Statute  13  Eliz.  c  5,  the  object  of  which  is  to  prevent 
persons  from  cheating  their  creditors  by  disposing  of  their  real  or 
personal  property,  it  is  declared  that  the  provisions  of  the  Act  do  not 
extend  to  estates  or  interests  made  or  conveyed  "  upon  good  considera- 
tion and  bond  fide;"  and  the  term  good  consideration  here  has  been 
held  to  be  equivalent  to  what  has  been  above  defined  to  be  a  valuable 
consideration. 

The'Acts  27  Eliz.  c.  4,  and  30  Eliz.  c.  18,  §  3,  made  void,  as  against 
Bubsequent  purchasers,  all  conveyances,  &c.,  of  real  property  which  are 
made  for  the  purposes  of  defrauding  such  purchasers,  unless  "  upon  or 
for  good  consideration  and  bond  fide,"  This  statute  has  received  a 
fringnUr  interpretation ;  for  it  has  been  decided  that  it  makes  void  a 
previous  conveyance,  though  not  made  to  defraud  any  one,  if  the  con- 
sideration is  not  such  as  the  statute  intends ;  and  accordingly,  as  in  the 
case  just  stated,  if  a  man  settles  his  land  after  marriage  on  his  wife  and 
children,  and  then  sells  it,  the  prior  settlement  is  void  as  a  fraudulent 
conveyance. 

A  voluntary  conveyance  by  a  man  who  is  at  the  time  insolvent  is 
not  valid  against  his  creditors ;  but  if  a  man  is  not  insolvent  at  the 
time,  a  voluntary  conveyance — that  is,  one  where  there  is  no  valuable 
consideration — is  valid  against  future  creditors.  (13  Eliz.  c.  5 )  A 
conveyance  for  valuable  consideration,  such  as  marriage,  is  a  valid  con- 
veyance, even  if  a  man  be  insolvent  at  the  time.  An  insolvent  may 
therefore  cheat  his  creditors  by  settling  his  property  on  a  woman  with 
a  view  to  marriage,  and  then  marrying  her;  but  in  certain  cases,  such 
settlements  are  not  valid  against  creditors  when  made  by  a  person  who 
is  subject  to  the  bankrupt  laws.  A  voluntary  conveyance  is  not  valid 
against  a  future  purchaser  for  good  consideration  :  it  is  a  fraudulent 
transaction  according  to  the  construction  of  the  27th  of  Eliz. ;  and  as 
such  is  declared  void  against  the  purchaser.  If  the  purchaser  knew 
that  there  was  such  a  voluntary  prior  conveyance,  that  makes  no 
difference ;  his  purchase  is  valid  against  such  convevance. 
I  It  appears  from  these  instances  that  the  fact  of  there  being  a  good 
consideration  may  be  evidence  that  there  is  no  fraud ;  and  that  the 
absence  of  it  may  raise  a  presumption  of  fraud. 

Every  deed,  therefore,  or  instrument  by  which  property  is  conveyed 
to  another,  ought  to  show  some  consideration  for  which  the  person 
conveys  such  property ;  for  though  a  deed  is  valid  between  the  parties 
to  it  when  no  consideration  is  expressed,  it  may  be  invalid  with  respect 
to  other  persons  who  are  not  parties  to  it. 

There  is  no  absolute  amount  of  consideration  which  can  be  legally 
required ;  but  if  th^  amount  were  very  small,  this  might  in  some 
cases  raise  a  presumption  of  fraud ;  although,  even  if  the  amount  of 
consideration  should  be  the  full  value  of  the  thing  conveyed,  it  might  be 
necessary  in  some  cases  to  inquire  whether  the  consideration  expressed 
was  actually  paid. 

In  the  case  of  a  contract  or  agreement  to  give  or  settle  property,  the 
necessity  for  a  consideration  is  obvious,  both  for  the  protection  of  the 
giver,  and  of  others  to  whom  he  is  indebted,  or  whom  it  is  Ms  moral 
duty  to  provide  for.  No  such  contract  can  be  enforced  unless  it  be 
made  as  a  sufficient  legal  consideration.  An  agreement  to  settle  pro- 
perty on  a  lawful  child  may  be  such  consideration;  the  case  of  an 
illegitimate  child  is  not  such  a  consideration.  An  illegitimate  child  is 
viewed  as  standing  to  his  supposed  father  exactly  in  the  situation  of  a 
stranger. 

Many  curious  legal  questions  have  arisen  on  the  doctrine  of  con- 
sideration, as,  for  instance,  in  the  case  of  one  man  promising  to  pny  the 
debt  of  another.  But  the  rule  is,  that  a  promise  to  pay  a  debt  already 
incurred  by  another  is  not  binding,  unless  it  be  made  on  some  con- 
sideration : — for  example,  the  agreement  by  the  creditor  to  forbear 
proceedings  against  the  debtor  to  recover  it ;  or  unless  such  debt  was 
originally  incurred  at  the  request  of  the  party  making  such  promise. 

Of  course  any  contract  made  in  consideration  of  the  doing  of  a 
fraudulent  or  illegal  act,  is  void. 

CONSISTORY  is  the  court  christian,  or  spiritual  court,  formerly 
held  in  the  nave  of  the  cathedral  church,  or  in  some  chapel  aisle  or 
portico  belonging  to  it,  in  which  the  bishop  presided,  and  had  some  of 
his  clei^gy  for  assessors  and  assistants.  But  this  court  is  now  held  by 
the  bishop's  chancellor  or  commissary,  and  bv  archdeacons  and  their 
officials,  eitjier  in  the  cathedral  church  or  other  convenient  place  in 
the  diocese,  for  the  hearing  and  determining  of  matters  of  ecclesiastical 
cognisance  happening  within  that  diocese. 

By  Stat.  24  Henxy  VIII.  c.  12,  an  appeal  lies  from  this  court  to  the 
court  of  the  archbishop  of  the  province ;  but  as  proceedings  against 
the  beneficed  dei^gy  now  take  place  under  the  Church  Discipline  Act, 
8  &  4  Vict.  c.  86,  and  against  curates  under  stat.  1  &  2  Vict.  c.  106, 
and  proceedings  against  laymen  are  almost  unknown,  the  functions  of 
the  consistory  court  are  rarely  called  into  action. 
CONSOLS,  a  term  familiarly  used  to  denote  a  considerable  portion  of 


the  public  debt  of  the  United  Kingdom,  more  correctly  known  as  the 
three  per  cent,  consolidated  annuities.  This  portion  of  the  debt  originated 
under  an  Act  25  Geo.  II.,  whereby  various  perpetual  and  lottery 
annuities  then  outstanding,  and  which  from  the  time  of  their  creation 
had  respectively  borne  an  interest  of  3  per  cent.,  were  brought  under 
one  head  in  the  public  accounts.  Various  additions  have  from  time 
to  time  been  made  to  the  amount  of  these  annuities ;  and,  on  the  other 
hand,  some  diminution  has  been  effected  by  the  operation  of  the  sink- 
ing-fund and  the  application  of  surplus  revenue.  The  capital  out- 
standing and  unredeemed  under  this  head,  on  the  5th  of  January, 
1859,  amounted  to  407,202,855/.,  of  which  6,373,044/.  was  on  account  of 
the  Irish  debt.     The  whole  bears  an  interest  of  8  per  cent,  per  annum. 

CONSONANCE,  in  Music,  a  term  which  has,  we  think,  often  been 
explained  with  too  strict  a  regard  to  its  etymological  meaning.  That 
it  signifies  one  sound  heard  with  another  is  undeniable,  but  the  two 
sounds  must,  in  our  opinion,  be  concords.  [Concord.]  Ckmaowmn 
and  diatonance  are  words  which,  in  music,  ought  to  be  considered  as 
synonyms  of  concord  and  discord. 

CONSONANT.    [Alphabet.] 

CONSPIRACY.  Every  conspiracy  to  do  an  unlawful  act  which  is 
injurious  to  individuals  or  to  the  public,  is  a  misdemeanor  at  the 
common  law  of  England.  Many  frauds  affecting  individuals,  which 
cannot  be  made  the  subject  of  prosecution  as  such,  become  indictable 
wheB  they  are  effected  by  the  co-operation  of  several  confederates. 
Thus,  where  several  persons  agree  by  indirect  means  to  impoverish  a 
third  person,  as  by  circulating  calumnies  injurious  to  his  character  or 
credit,  the  offence  is  punishable  as  a  conspiracy,  though  the  concerted 
acts  aJone,  when  committed  by  individuals,  could  only  have  formed 
the  subject  of  a  civil  action  by  the  injured  party.  Another  instance  of 
this  is,  the  case  of  a  conspiracy  among  journeymen  or  servants  to  raise 
the  price  of  wages,  by  molesting  those  who  work  under  a  certain  price. 
In  former  times,  persons  convicted  of  conspiracy  at  the  suit  of  the 
king  (the  nature  of  which  oflence  is  very  doubtful),  were  liable  to 
receive  what  was  called  villainous  judgment,  by  whidi  they  were  ren- 
dered incapable  of  acting  as  jurors  or  witnesses,  their  lands  and  goods 
were  forfeited  for  life,  and  their  bodies  committed  to  prison.  This 
judgment  was  never  however  inflicted  upon  persons  convicted  of  con- 
spiracies of  a  less  aggravated  kind  at  the  suit  of  the  party ;  and  in 
modem  times,  the  villainous  judgment  having  become  obsolete  by  long 
disuse,  the  punishment  of  conspiracy  has  been  by  fine,  imprisonment, 
and  sureties  for  good  behaviour,  at  the  discretion  of  the  court.  (Russell 
on  Crimes  and  Misdemeanors,  voL  ii.) 

CONSTABLE.  This  word  is  supposed  by  Ducange,  Spehnan, 
Cowell,  and  other  legal  etymologists,  to  be  corrupted  from  comet  stabuU, 
which  was  another  name  for  the  iribunus  stabuU  or  pr^[}osiiits  equorum,  a 
kind  of  master  of  the  horse,  frequentlv  mentioned  as  an  officer  of 
state  in  the  middle  ages.  (See  Ducange  s  '  Glossary,'  ad  vocem  *  Comes 
Stabuli.')  Sir  Edward  Coke,  Selden,  and  several  other  writers,  insist 
upon  another  etymology — ^from  two  Saxon  words,  koning,  a  king,  and 
ttapd  or  sUibdy  a  stay  or  support — quasi  columen  regit.  Both  these 
derivations  are  equally  remote  from  the  description  of  the  office  of 
our  modem  constable ;  but  the  former  appears  to  be  far  the  more  pro- 
bable ;  and  in  accordance  with  it,  the  constable  of  France  was  an  im- 
portant officer  of  the  highest  mak  in  that  country,  who  had  the  chief 
command  of  the  army,  and  had  judicial  cognisanoe  of  military  offences; 
and  whose  duty  it  was  to  regulate  all  matters  of  chivalry,  such  as 
tilts,  tournaments,  and  feats  of  arms.  This  office  was  suppressed  in 
France  by  an  edict  in  the  year  1607  ;  it  was  revived  by  Napoleon,  and 
constituted  one  of  the  six  grand  dignities  under  the  French  empire; 
and  was  finally  abolished  upon  the  restoration  of  the  Bourbon  dynasty 
in  1814. 

Immediately  after  the  Norman  conquest,  we  find  in  England  an 
officer  of  the  crown  called  the  Lord  High  Constable,  whose  duties, 
powers,  and  jurisdiction  were  in  most  respects  strictly  analogous  to 
those  of  the  constable  of  France.  The  office  was  one  of  great  dignity 
and  power,  both  in  war  and  peace,  the  constable  having  Sie  command 
of  the  army  and  the  regulation  of  all  miUtary  afiairs.  He  was  the 
supreme  judge  of  the  court  of  chivalry,  in  which  character  his  en- 
croachments upon  other  courts  were  so  heavy  a  grievance  in  early 
times,  that  the  stat.  13  Rich.  II.  c.  2,  was  passed  to  restrict  his  juris- 
diction to  ''  contracts  and  deeds  of  arms  and  things  which  touch  war, 
and  which  cannot  be  discussed  or  determined  by  the  common  law." 
The  office  for  several  centuries  after  the  Conquest,  passed  by  inherit- 
ance in  the  line  of  the  Bohuns,  Earls  of  Hereford  and  Essex,  and  after- 
wards in  the  line  of  their  heirs-general,  the  Staffords,  Dukes  of  Buck- 
ingham, in  right  of  certain  manors  held  by  them  by  the  feudal  service 
of  being  constables  of  England.  The  fees  of  the  office  were  extremely 
burdensome  to  the  crown;  and  the  possession  by  a  subject  of  the 
hereditary  right  to  command  the  militia  of  the  realm,  independently  of 
any  royal  appointment,  was  an  imusual  and  frequently  a  dangerous 
power;  and  on  this  account  Henry  VIII.,  in  the  early  part  of  his 
reign  (1514),  consulted  the  judges  respecting  the  means  of  aboUshing 
the  tenure.  He  was  advised  by  them,  that  as  the  individuab  holding 
the  manors  were  only  compellable  to  exercise  the  office  ad  voluntatem 
regis,  he  had  the  power  of  dischai^ging  the  feudal  service  alt<^gether ; 
and  acting  upon  this  opinion,  the  king  abolished  the  office,  by  dis- 
claiming to  have  the  services  any  longer  executed.  (See  Dyer's 
'Reports,'  p.  282  b.)    The  effect  of  this  was,  that  Edward  Staffoxxi. 
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the  last  Duke  of  Buckingham  in  that  line,  the  hereditary  high  constable 
of  England  at  the  time  of  this  resolution,  held  the  manois  after  this 
period  discharged  of  the  service  of  being  constable.  All  doubt  which 
might  have  been  suggested  respecting  the  legal  extinction  of  the 
office  by  this  means,  was  removed  eight  vears  afterwards  by  the 
attainder  of  the  Duke  of  Buckingham  for  high  treason,  upon  which 
event  the  manors  in  question  were  forfeited  to  the  crown.  Since  that 
time,  the  of&ce  of  high  constable  hajs  never  been  granted  to  any  subject 
excepting  pro  hdc  vice,  upon  great  and  solenm  occasions,  such  as  the 
king^s  coronation  or  tnals  of  peers. 

''Out  of  this  high  office,"  says  Lambard,  in  his  'Duties  of  Con- 
stables/ "  the  lower  constableship  was  first  drawn  and  fetched,  and  is 
(as  it  were)  a  verie  finger  of  that  hand ;  for  the  statute  of  Winchester, 
which  was  made  in  the  time  of  Edward  I.,  and  by  which  the  lower 
constables  of  hundreds  and  franchises  were  first  ordained,  doth, 
among  other  things,  appoint  that,  for  the  better  keeping  of  the  peace, 
two  constables  in  every  hundred  and  franchise  shotild  make  the  view 
of  armour."  He  then  concludes,  in  justification  of  his  etymology  of 
the  term,  that  "  the  name  of  a  constable  in  a  hundred  or  franchise 
doth  mean  that  he  is  an  olficer  that  supporteth  the  king's  majesty  in 
the  maintenanoe  of  his  peace."  This  derivation  of  the  office  of  a 
common  constable  seems  very  improbable,  especially  as  it  is  the  better 
opinion  that  these  officers,  were  known  to  the  common  law  before  the 
statute  of  Winchester.  (See  Hawkins's  '  Pleas  of  the  Crown,  book  ii. 
cap.  10.)  An  ancient  judicial  authority,  chief  justice  Fineux,  in  the 
reign  of  Heniy  V II.,  gives  a  more  reasonable  account  of  the  matter. 
He  says  that  when  the  superintendence  of  the  peace  of  a  county  was 
found  too  great  a  task  for  the  sheriff,  hundreds  were  formed,  and  a 
conservator  of  the  peace  under  the  sheriff  appointed  in  each,  who  was 
called  a  ccmstable.  This  was  the  high  constable,  or  constable  of  the 
hundred.  In  process  of  time,  as  population  increased  and  towns  ^w 
into  existence,  it  was  found  expedient  to  make  a  further  subdivision 
for  the  preservation  of  the  peace ;  and  accordingly,  conservators  were 
appointed  for  manors,  vills,  and  tithings,  who  were  then  called  petty 
constables.     (See  '  Year  Book,'  12  Henry  VIL,  pi.  18.) 

Following  this  account  of  their  origin,  which  is  confirmed  by  many 
of  the  minute  incidents  of  the  two  offices,  bonstables,  in  the  usual 
acceptation  of  the  term  at  the  present  day,  are  of  two  kinds ;  constables 
of  hundreds,  who  are  still  called  high  constables,  and  constables  of  vills 
or  tithings,  who  are  called  either  petty  constables  or  tithingmen.  Both 
high  and  petty  constables  were  formerly  chosen  by  the  jury  at  the 
court  leet,  and  were  sworn  in  and  admitted  there  by  the  lord  or  his 
steward;  but  afterwards  the  high  constables  were  usually  chosen  by 
the  magistrates  at  the  quarter-sessions,  and  now,  under  the  7  &  8  Vict, 
c.  33,  by  the  justices  at  special  sessions  of  the  division  held  for  hearing 
appeals  from  the  parish  rates. 

The  petty  or  parish  constables  who  had  been  from  ancient  times 
appointed  to  their  office  yearly  by  the  court  leet,  are  now,  by  virtue  of 
the  5  &  6  Vict.,  c.  109,  amended  by  the  7  &  8  Vict.,  c.  52,  and  the 
13  Vict.,  c.  20,  appointed  by  the  justices  at  special  sessions  held  for  the 
purpose  yearly,  between  the  24th  of  March  and  the  9th  of  April,  from 
lists  prepared  by  the  overseers  of  each  parish,  of  persons  qualified  to 
serve ;  but  the  choice  of  the  justices  is  not  restricted  to  such  lists,  and 
their  appointment  is  valid  if  it  be  of  a  person  duly  qualified,  though 
his  name  is  not  on  the  overseers'  list.  The  qualification  includes  every 
**  able  bodied  man  resident  within  the  parish,  between  the  ages  of  25 
and  55  years,  rated  to  the  relief  of  the  poor,  or  to  the  county  rate,  on 
any  tenements  of  the  nett  yearly  value  of  il,  or  upwards ; "  but  this  is 
subject  to  a  very  numerous  list  of  exemptions  given  in  the  act,  and 
also  to  the  disqualification  of  all  licenised  victuallers,  and  persons 
licensed  to  deal  in  any  exciseable  liquor,  or  to  sell  beer  by  retail,  or 
gamekeepers,  and  all  persons  who  have  been  attainted  of  any  treason 
or  felonv,  or  convicted  of  any  infamous  crime. 

But  the  insufficiency  of  the  ancient  means  of  police  coming  to  be 
increasingly  felt,  as  modem  society  advanced  in  civilisation,  Sir  Robert 
Peel,  when  Secretary  of  State  for  the  Home  Department,  in  1829,  was 
enabled  by  parliament  under  the  10  Geo.  IV ,  c.  44,  amended  by  the 
2  &  3  Vict.,  a  47,  to  establish  the  metropolitan  police  force,  under  the 
regulation  of  two  salaried  justices  or  comuus^iuners,  to  whom  is  en- 
trusted, subject  to  tiie  approbation  of  the  Secretary  of  State,  the 
appointment,  control,  and  regulation  of  the  police  of  the  metropohtan 
district  This  was  followed  by  the  Mimicipal  Corporations  Act  (5  &  6 
Will.  IV.,  c.  76).  which  provided,  sec.  76,  for  the  appointment  of  con- 
stables by  the  Watch  Committee,  to  keep  the  peace  within  the  cities 
and  boroughs  of  England  and  Wales.  Many  laige  towns  and  cities, 
including  the  city  of  London,  have  their  poUce  appointed  andj-egulated 
under  local  statutes,  obtained  for  the  purpose,  and  many  others  have 
availed  themselves  of  the  general  powers  contained  in  the  Town  PolLice 
Clauses  Act,  1847,  the  10  a  11  Vict,  c.  89.  As  the  same  sense  of  in- 
security gradually  expanded  into  the  rural  districts  of  the  country, 
provision  came  to  be  made  by  the  2  &  3  Vict.  c.  93,  and  the  3  &  4 
Vict,  c  88,  for  the  appointment  of  additional  constables  for  counties 
or  districts  of  counties,  in  accordance  with  the  report  of  justices  in 
quarter  sessions,  or  sessions  of  the  liberty,  to  the  Secretary  of  State, 
respecting  the  necessity  and  number  of  such  constables  in  the  district 
or  county.  But  this  power  was  used  so  sparingly  by  the  country 
justices,  and  burglaries  and  crimes  with  violence  became  so  frequent 
m  the  neglected  districts,  that  parliament,  by  the  19  &  20  Vict,  c.  69, 


made  it  compulsory  on  the  justices  at  the  general  or  quarter  sessions, 
next  after  the  1st  of  December,  1656,  to  establish  a  sufficient  police 
force  in  every  county  or  residue  of  a  county,  where  no  such  sufficient 
force  existed  when  the  statute  was  made.  The  statute  provides  for 
annual  returns  connected  with  the  state  of  crime  in  the  country,  and 
for  a  contribution  from  the  consolidated  fimd,  of  one-fourth  of  the 
expense  for  pav  and  clothing  of  the  police  of  counties  and  boroughs, 
established  under  that  or  the  two  previous  acts  already  mentioned,  if 
such  force  is  approved  as  efficient  by  the  Secretary  of  State. 

Besides  the  constables  and  police  already  mentioned,  two  or  more 
justices  of  the  peace,  upon  information  that  disturbances  exist  or  are 
apprehended,  are  authorised  by  the  1  &  2  Will.  IV.,  c.  41,  amended  by 
the  6  &  6  Will.  I V  ,  c.  43,  to  appoint  special  constables ;  and  by  the 
83rd  section  of  the  Municipal  Reform  Act,  magistrates  in  boroughs  are 
authorised  to  swear  in  as  many  inhabitants  as  tiiey  think  fit,  to  act  as 
special  constables  when  called  upon. 

With  regard  to  the  powers  and  duties  of  these  officers,  it  is  enacted 
by  the  Metropolitan  Police  Act  and  the  Municipal  Reform  Act  that  the 
constables  to  be  appointed  under  those  statutes  respectively  "shall 
have  all  such  powers  and  privileges,  and  be  liable  to  all  such  duties  and 
responsibilities,  as  any  constable  has  within  his  constablewick  by  virtue 
of  the  common  law  of  this  realm ;"  and  hence  it  becomes  of  great  prac- 
tical importance  to  ascertain  with  precision  the  common-law  incidents 
of  the  office  of  constable. 

1.  By  the  common  law  constables  are  said  to  have  been  conservators 
of  the  peace ;  and  in  consequence  of  this  character  probably  every 
constable  has  undoubted  authority  to  arrest  all  persons  who  commit  an 
affray,  assault,  or  breach  of  the  peace  in  his  presence,  and  keep  them  in 
safe  custody  \mtil  they  can  be  brought  before  a  magistrate.  It  is  said 
also  by  ancient  authorities,  that  by  virtue  of  his  power  as  a  conservator 
of  the  peace,  he  may  himself,  on  view  of  a  breach  of  the  peace,  take 
surety  of  the  peace  by  h<md,  though  he  cannot  do  so  by  recognisance, 
being  incompetent  to  administer  an  oath.  But  as  his  duty  is  to  pre- 
serve the  peace,  and  not  to  punish  for  the  breach  of  it,  it  is  doubtful 
whether  he  can  arrest  by  Ms  own  authority  and  without  a  warrant, 
upon  the  information  or  charge  of  a  third  person,  for  an  afiray  com- 
mitted in  his  absence.  (See  the  case  of  'Timothy  v.  Simpson,' 
1  Crompton,  Meeson,  and  Roecoe's  '  Reports,'  p.  760.)  By  sect.  9  of 
the  Metropolis  PoUce  Act,  and  by  sect  79  of  the  Municipal  Corpo- 
ration Reform  Act,  and  sect.  8  of  the  Rural  Police  Act,  the  2  &  3  Vict 
c.  93,  constables  appointed  under  those  Acts  are  expressly  authorised, 
in  charges  of  petty  ndsdemeanoiu*  in  the  night-time,  to  take  bail  by 
recognisance  for  the  appearance  of  the  offender  before  a  magistrate 
within  a  limited  time. 

2.  A  constable  having  reasonable  cause  to  suspect  that  a  felony  has 
been  conmiitted,  may  arrest  t  nd  detain  the  supposed  offender  until  he 
can  be  brought  before  a  magistrate  to  have  his  conduct  investigated ; 
and  he  will  be  justified  in  so  doing,  even  though  it  should  afterwards 
appear  that  in  &ct  no  felony  was  conmiitted.  In  this  case  there  is  a 
distinction  between  the  authority  of  a  constable  and  that  of  a  private 
person ;  the  former  may  arrest  if  he  can  show  a  reasonable  ground  of 
suspicion  that  a  felony  has  been  committed ;  but  a  private  person,  in 
order  to  justify  himself  fur  causing  the  imprisonment  of  another,  must 
prove,  in  addition  to  the  reasonable  suspicion  of  the  individual,  that  a 
felony  has  actually  been  coounitted.  A  constable  is  bound  to  arrest 
any  person  whom  he  sees  committing  a  felony,  or  any  person  whom 
another  positively  chai-ges  with  having  committed  a  felony ;  but,  ^ne- 
rally  speaking,  he  has  no  authority  to  arrest  for  a  misdemeanour,  either 
upon  his  own  reasonable  suspicion  or  the  chaige  of  another  person, 
without  a  magistrate's  warrant.  With  respect  to  the  authority  of  a 
constable  to  arrest  for  felony  or  breach  of  the  peace,  Mr.  Justice  Buller 
is  reported  to  have  said,  that "  if  a  peace-officer,  of  his  own  head,  takes 
a  person  into  custody  on  suspicion,  he  must  prove  that  such  a  crime 
was  committed ;  but  if  he  receives  a  person  into  custody  on  a  chaige 
preferred  by  another  of  felony  or  breach  of  the  peace,  then  he  is  to  be 
considered  as  a  mere  conduit ;  and  if  no  felony  or  breach  of  the  peace 
was  committed,  the  person  who  preferred  the  charge  alone  is  answer- 
able "  Lord  BUlenborough  (in  the  case  of  '  Hobbs  v.  Branscomb,' 
3  Campbell's  'Reports,'  420),  said  that  "this  rule  appeared  to  be 
reasonable." 

3.  Constables  were  authorised  by  the  common  law  to  arrest  such 
"  strange  persons  as  do  walk  abroad  in  the  night-season."  (See  Lam- 
bard, 'Constable,'  p.  12.)  This  authority,  which  was  perhaps  suffi- 
cienUy  definite  in  times  when  the  curfew  was  in  practice  and  watch 
and  ward  were  being  kept,  is  at  the  present  day  of  so  vague  a  nature, 
that  a  peace-officer  could  scarcely  act  under  it  without  imminent 
danger  of  an  action  in  every  particular  instance.  It  is,  however,  obvi- 
ouslv  essential  to  the  efficiency  of  any  system  of  police,  that  con- 
stables shoidd  be  armed  with  some  general  authority  of  this  nature, 
especially  in  towns.  By  the  7th  section  of  the  Metropohtan  Pohce  Act, 
it  is  provided  that "  any  man  belonging  to  the  police^  force  appointed 
imder  that  Act  may  apprehend  all  loose,  idle,  and  disorderly  persons 
whom  he  shall  find  disturbing  the  public  peace,  or  whom  he  shall  have 
just  cause  to  suspect  of  any  evil  designs,  and  all  persona  whom  he 
shall  find  between  sunset  and  the  hour  of  eight  in  the  forenoon  lying 
in  any  highway,  yard,  or  other  place,  or  loitering  therein,  and  not 
giving  a  satisfactory  account  of  themselves,  and  deliver  them  to  the 
constable  in  attendance  at  the  nearest  watch-house,  to  be  seciu^  until 
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they  can  be  brought  before  a  magistrate."  The  Municipal  Corporations 
Act  contivins  a  similar  but  less  comprehensive  provision,  authorising 
"  any  constable  appointed  under  that  Act,  while  on  duty,  to  apprehend 
all  idle  and  disorderly  i>cr8ons  within  the  borough  whom  he  shall  find 
disturbing  the  public  peace,  or  whom  he  shall  have  just  cause  to  suspect 
of  intention  to  commit  a  felony.  **  Besides  these  specific  authorities, 
however,  which  apply  only  to  the  metropolitan  police  district  and  the 
boroughs  affected  by  the  Municipal  Corporations  Act,  there  is  no  doubt 
that  in  general  a  constable,  by  virtue  of  his  common-law  authority, 
may  stop  any  person  carrying  by  night  a  bundle  or  goods  under  cir- 
cumstances of  reasonable  suspicion ;  and  if,  upon  examining  him,  his 
suspicions  are  not  removed,  he  may  detain  him  in  his  custody.  A 
constable  has  also  a  general  authority  to  apprehend  for  offences  against 
the  Vagrant  Act,  4  &  5  Geo.  IV.,  c.  83,  or  against  the  Larceny  Act  or 
the  Malicious  Injuries  Act,  7  &  8  Geo.  IV.,  c.  29  and  30. 

4  In  the  execution  of  a  warrant  a  constable  acts  no  longer  as  a 
conservator  of  the  peace,  but  as  a  ministerial  officer  to  the  magistrate 
who  signs  it.  He  is  the  proper  officer  to  a  justice  of  the  peace,  and  is 
bound  by  law  to  execute  his  warrants,  and  may  be  indicted  for  dis- 
obeying them.  It  is  his  duty  to  execute  the  warrant  of  a  magistrate 
as  soon  as  it  comes  to  his  hands ;  and  where  he  arrests  or  distrains,  or 
does  any  other  act  within  his  precinct,  though  it  is  not  absolutely 
necessary  by  law  that  he  should  show  his  warrant,  he  ought  always  to 
give  notice  of  it,  and  he  will  be  wise  to  produce  it  in  all  cases  where 
it  is  demanded.  If,  however,  he  act  out  of  his  precinct,  or  be  not 
sworn  and  commonly  known,  he  must  show  his  warrant  if  demanded ; 
but  as  the  warrant  constitutes  his  justification,  he  is  not  required  to 
part  with  it  out  of  his  possession.  If  the  constable  has  a  legal  warrant 
to  arrest  for  felony,  or  even  breach  of  the  peace,  he  may  break  open 
doors-  after  having  demanded  admittance  and  given  notice  of  his 
warrant ;  and  if,  after  such  notice,  he  is  resisted  and  killed,  it  will  be 
murder  If  a  warrant  be  directed  to  a  constable  l)y  his  name  of  office 
merely,  he  is  authorised  by  the  5  Geo.  IV.,  c.  18,  to  the  same  extent  as 
when  the  warrant  is  addressed  to  him  by  his  own  personal  name,  to 
execute  it  out  of  his  own  constablewick,  provided  it  be  within  the 
jurisdiction  of  the  magistrate  who  signs  it ;  but  he  is  not  bound  to  do 
so,  and  may  in  all  cases  make  his  election  whether  he  will  go  beyond 
his  own  precincts  or  not. 

5.  The  law  has  made  several  provisions  for  the  indemnity  and  pro- 
tection of  constables  in  the  proper  discharge  of  their  duty.  Thus  by 
the  Stat.  7  Jac.  I.,  c  5,  if  an  action  be  brought  against  a  constable  for 
anything  done  by  virtue  of  his  office,  he  may  pi^td  the  general  issue 
and  give  the  special  matter  in  evidence;  and  if  he  recovers,  he  is 
entitled,  by  the  5  &  6  Vict.,  c.  97,  to  full  costs.  Formerly  if  a  magis- 
trate granted  a  warrant  in  a  matter  over  which  he  had  no  jurisdiction, 
the  officer  who  executed  it  was  liable  to  an  action  of  trespass  for  so 
doing ;  but  by  the  24  Geo.,  ll.,  c  44,  s.  6,  it  is  enacted  that  no  action 
shall  be  brought  against  any  constable  for  anything  done  in  obedience 
to  the  warnmt  of  a  justice  of  the  peace,  unless  he  has  neglected  or 
refused  to  show  his  warrant  on  being  required  so  to  do.  And  if,  after 
he  has  shown  his  warrant,  any  action  is  brought  against  the  constable 
alone,  without  joining  the  justice  who  signed  the  warrant,  the 
defendant,  on  producing  the  w^arrant  at  the  trial,  is  entitled  to  a 
verdict,  notwithstanding  the  defect  of  the  justice's  jurisdiction ;  and  if 
the  action  be  brought  against  the  constable  jointly  with  the  justice, 
the  constable  is  entitled  to  a  verdict  on  proof  of  the  warrant.  By  the 
8th  sect  of  the  same  statute,  all  actions  against  constables  for  anything 
done  in  the  execution  of  their  office  must  be  brought  within  six  months. 
For  the  further  protection  of  constables,  the  stat.  9  Geo.  IV,  c.  31,  s.  25, 
enacts  that  persons  convicted  of  assaults  upon  peace-officers  in  the  due 
execution  of  their  duty  may  be  imprisoned  with  hard  labour  for  two 
years,  and  be  fined  or  required  to  find  sureties  for  keeping  the  peace. 

For  the  guidance  of  the  metropolitan  police  force,  the  commis- 
sioners deliver  to  each  of  the  men  printed  directions,  which  cont  lin  an 
accurate  and  perspicuous  summary  of  the  laws  relating  to  the  duties, 
liabilities,  and  indemnities  of  constables.  In  those  boroughs  which 
have  adopted  a  new  system  of  police  under  the  Municipal  Corporations 
Act,  similar  codis  of  instruction  have  been  issued  to  the  constables. 
(For  fuller  information  upon  the  whole  of  this  subject,  see  Viner's 
*  Abridgment,'  Bacon's  *  Abridgment,'  Bum's  '  Justice,'  title  'Constable/ 
and  Blackstone's  *  Commentaries,'  by  R.  M.  Kerr,  LL  D.,  vol.  i.) 

CONSTABLE,  LORD  HIGH,  OF  SCOTLAND.  In  the  12th 
century  we  find  the  office  in  possession  of  Hugh  de  Morvill,  of  the 
family  of  the  De  Morvilles,  barons  of  Burgh,  co.  Cumberland,  con- 
temporary with  one  Edward,  Conestabulus ;  himself  constable  of 
Scotland,  and  the  possessor  of  vaat  estates  in  Teviotdale,  Lauderdale, 
Lothian,  Clydesdale,  and  Cuninghame.  He  died  in  1162,  and  the 
office  was  enjoyed  by  his  descendants  till  it  eame  to  John  Comyn,  earl 
of  Buchan,  who  was  deprived  of  it  in  the  year  1308  for  his  adherence 
to  the  Baliol  interest  Sir  Gilbert  de  Hay,  of  Errol,  was  then  made 
constable  of  Scotland  during  pleasure;  and  in  1311  the  office  was 
bestowed  on  David  de  Strathbogie,  earl  of  Athol,  in  like  manner 
during  pleasure ;  but  he  being  socn  afterwards  outlawed  for  espousing 
the  cause  of  Baliol,  Sir  Gilbert  de  Hay,  before  mentioned,  got  the  office 
in  fee  and  herit^e  in  the  year  1314  ;  since  which  time  the  constable's 
s*;Aff".  then  put  into  his  hands  by  Bruce,  has  remained  in  the  Errol 
f  mily. 

'liie  office  and  jurisdiction  of  the  lord  high  constable  of  Scotland 


differ  from  those  of  the  like  officer  in  England.  No  formal  distribution 
of  the  powers  of  the  lord  justiciar  of  Scotland,  such  as  took  place  at 
the  breaking  up  of  the  aula  regis  of  England,  was  ever  made  in  the 
former  kingdom ;  nor  when  in  the  course  of  years  this  happened,  did 
the  once  Is^e  powers  of  the  justiciar  pass  to  the  like  officers  in  the  one 
country  as  in  the  other.  On  the  new  modelling  of  the  judicial  polity 
of  England  by  King  Edward  I.,  the  constable  and  marescbal  were  set 
over  a  corurt  of  chivalry,  with  jiurisdiction  in  matters  of  honour  and 
arms.  But  in  these,  the  constable  of  Scotland  never  bad  jurisdiction. 
His  jurisdiction  was  of  the  nature  of  that  in  England,  vested  by  33 
Henry  VIII.  c.  12,  in  the  lord  steward  of  the  king's  household,  or  (in 
his  absence)  of  the  treasurer,  comptroller,  and  steward  of  the  marshal- 
sea;  for  according  to  the  Leges  Male.  II.,  he  judged  jointly  with  the 
mareschal  in  all  transgressions  committed  within  certain  limits  of  the 
king's  court.  But  even  this  jurisdiction  seems  to  have  been  exercised 
in  fact  by  the  lord  justiciar;  the  constable  only  protesting  against  the 
interference  with  his  powers.  In  the  reign  of  King  Charles  I.  a  com- 
mission was  issued  to  inquire  into  the  nature  and  extent  of  the  con- 
stable's jurisdiction ;  and  they  reported  that  it  extended  to  all  slaughters 
and  riots  conmiitted  within  four  miles  of  the  king's  person,  or  of  the 
parliament  or  privy  council.  No  alteration  was  made  at  the  Union  ; 
and  by  the  act  20  Geo.  II.  c  43 ~ which  swept  away  so  many  other 
heritable  jurisdictions — the  office  and  jurisdiction  of  the  lord  high 
constable  of  Scotland  were  expressly  reserved. 

CONSTANCE,  COUNCIL  OF.    [Councils  of  thb  Church.] 

CONSTANT,  a  quantity  which  remains  the  same  throughout  a 
problem.  Thus  in  the  question,  required  that  point  of  a  circle  which 
is  at  a  given  distance  from  a  given  straight  line,  the  radius  of  the 
circle  is  a  constant.  If  the  problem  require  the  use  of  twenty  different 
points  of  the  circle,  the  radius  is  the  same  for  aU. 

A  constc^t  may  be  determinate,  or  it  may  be  indeterminate  or 
arbitrary.  Thus  the  proportion  between  the  circumference  and  di^ 
meter  of  a  circle  is  a  determinate  constant,  being  355  to  113  very 
nearly ;  but  in  the  problem,  required  the  relation  which  exists  between 
the  abscissa  and  ordinate  of  a  circle,  the  radius  of  that  circle  is  an 
arbitrary  constant. 

The  term  constant  is  frequently  applied  to  any  remarkable  or  rery 
necessary  number  which  enters  a  question,  as  follows  :  By  the  cmutant 
of  aberration  is  meant  that  one  constant  by  the  determination  of  which 
the  aberration  is  obtained  from  its  known  laws  at  any  given  time ;  in 
this  case  it  is  the  maximum  aberration,  or  about  20^".  [ASEBRATioy.] 
Thus  we  have  the  constant  of  nutation,  the  constant  of  friction,  &e. 

Nothing  is  more  common  in  mathematical  works  than  the  term 
variatifM  of  constants f  which  appears  a  contradiction.  But  its  meaning 
is  as  follows :  A  quantity  which  upon  one  supposition  would  remain 
constant,  becomes  variable  by  the  introduction  of  another  suppoeitian. 
Thus«  taking  into  account  the  earth's  attraction  only,  the  longitude  of 
the  moon's  node  is  constant ;  but  by  the  attraction  of  the  sun  and 
planets,  its  place  is  slowly  changed.  In  this  case  one  of  the  constants 
is  said  to  vary. 

CONSTELLATION  (a  putting  together  of  stars),  the  name  of  one 
of  those  groups  of  stars  into  which  the  whole  heavens  are  divided,  and 
to  each  of  wluch  is  imagined  to  belong  the  figure  of  a  man,  an  animal, 
or  some  other  object,  natunll  or  artificial. 

The  history  of  the  constellations  is  a  matter  of  mythologioal  antiquity, 
the  most  .curious  features  of  which  are  connected  with  the  tivelve  signs 
or  constellations  of  the  Zodiac,  or  the  sun's  apparent  yearly  track.  It 
is  sufficient  for  us  here  to  say,  that  it  is  certain  we  derive  our  constel- 
lations for  the  most  part  from  the  Greeks,  and  that  it  is  nearly  as 
certain  that  they  derived  them  from  the  East,  though  it  is  highly  pro- 
bable  that  they  altered  the  legends  to  suit  their  own  mythology,  and 
in  some  instances  even  the  figures.  Their  firmament,  if  it  confined 
itself  to  recording  the  vast  and  striking  events  of  their  mythic  system, 
as  in  Argo  or  Hercules,  might  bear  an  external  presumption  of  origin- 
ality, which  it  wants  altogether  while  so  prominent  a  constellation  as 
the  Great  Bear  represents  nothing  but  the  unimportant  and  irrelevant 
story  of  CalUsto.  But  while  we  are  just  in  possession  of  sufficient 
knowledge  to  deny  the  original  formation  of  the  constellations  to  the 
Greeks,  and  perhaps  even  to  the  Egyptians,  we  have  not  enough  to  say 
in  what  nation  thev  were  first  constructed. 

The  method  of  figuring  the  con.stellations,  thou|;h  in  many  instannet 
it  gives  groups  which  are  striking  to  the  naked  eye,  is  one  of  the  worst 
which  could  have  been  invented  for  the  modem  purposes  of  astronomy. 
A  dragon  winding  round  throe-quarters  of  the  globe,  and  a  man 
extending  his  arms  and  legs  between  half  a  dozen  other  figures,  cannot 
connect  their  included  stars  in  any  manner  which  will  \&A  to  useful 
combinations.  So  that  in  our  modem  catalogues,  though  A  Dracoms 
and  z  l.)raconis  are  said  to  be  in  the  same  constellation,  the  connection 
is  purely  one  of  names,  and  suggests  no  ideas  of  relative  position. 
There  are  even  instances  in  which  stars  bearing  the  name  of  one  con- 
stellation are  situated  in  another. 

We  shall  proceed  to  describe  the  methods  by  which  the  stars  in  a 
constellation  are  distinguished,  and  the  plan  we  have  adopted  in  the 
present  work.  The  letters  of  Bayer  are  generally  adopted  for  all  the  stars 
in  his  maps.  The  stars  were  ranged  by  him  in  order  of  brilliancy,  as 
they  appeared  to  the  naked  eye,  about  the  year  1600  The  Greek  letters 
were  first  used,  and  afterwards  the  Itahc  small  letters.  Thus,  a  u  the 
most  brilliant  stax*  in  a  constellation  according  to  Bayer  while  p,  q,  S[c, 
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are  comparatively  faiut.  Other  astronomers  have  since  carried  on  the 
lettering  of  Bayer,  and  -we  have  latterly  (in  this  work)  distingviished 
the  letters  added  since  Bayer's  time  by  parentheses  in  all  those  con- 
stellations which  were  partly  lettered  bv  Bayer  and  partly  by  others. 
But  in  all  cases  the  extent  of  Bayer's  letters  may  be  ascertained  by 
reference  to  the  article  in  the  Bioo.  Div.  headed  by  his  name.  The 
letters  had  been  adopted,  however,  previously  to  Bayer.  [PiocoLOMlKi, 
in  Bioo.  Drv.] 

The  next  step  in  the  arrangement  was  that  of  Flamsteed,  who  retained 
the  old  method  of  describing  stars  by  their  situation  in  the  figure  of 
the  constellation  (as  in  the  leg,  in  the  head,  ftc.)>  but  placed  the  stars 
of  each  constellation  in  order  of  right  ascension,  or  in  the  order  in 
-which  they  come  on  the  meridian.  Succeeding  astronomers  described 
each  star  by  the  number  which  it  stood  from  the  beginning  in  the 
constellation,  and  called  it  Flamsteed's  number.  Thus  7  Draconis 
means  that  star  of  Draco  which  comes  on  the  meridian  the  seventh  of 
oU  the  stars  observed  by  Flamsteed  in  that  constellation.  Mr.  Baily, 
in  his  new  edition  of  the  British  Catalogue,  introduced  new  stars 
from  Flamsteed's  papers,  but  has  allowed  them  to  stand  without  dis- 
turbing the  established  numbering,  and  they  are  easily  identified  by 
the  general  numbering  of  the  new  catalogue.  Thus,  there  is  a  star  in 
Capriconius  between  12  Capr.  and  13  Capr.,  which  may  be  described 
as  2786  of  Mr.  Baily's  edition,  that  is,  the  2786th  from  the  equinox  of 
1690  of  all  the  stars  observed  by  Flamsteed,  both  of  those  which  are 
in  the  'British  Catalogue'  of  a.d.  1725,  and  those  which  have  been 
since  drawn  from  Flamsteed's  papers. 

The  numbering  of  Piaszi  is  on  a  difierent  and  inferior  principle. 
The  whole  heavens  being  divided  into  twenty-four  hours  of  right 
ascension,  the  stars  are  numbered  in  their  respective  hours  of  right 
ascension.  For  instimce,  (803)  Can.  Maj.  is,  acconiing  to  Piazzi,  a 
star  in  Canis  Major,  not  the  308rd  of  that  constellation,  but  the  303rd 
of  the  hour  of  right  ascension  in  which  it  fell  in  the  year  1800,  count- 
ing the  first  star  of  the  catalogue  which  passed  after  the  sidereal  clock 
h;^  marked  the  hour  as  1,  the  second  star  as  2,  &c.,  and  affixing  to 
each  the  name  of  the  oonstellation  in  which  it  is.  If  the  equinox  were 
fixed,  this  method  would  be  a  good  first  correction  of  the  vagaries  of 
the  constellations ;  but  as  it  is,  some  stars  which  were  in  one  hour  of 
right  ascension  when  Piaazi  formed  his  catalogue  are  now  in  another, 
such  as  12  Cancri,  15  Argus,  &c.,  which  were  in  1830  on  the  borders 
of  the  7-8  hour  of  right  ascension. 

In  most  other  catalogues,  such  as  those  of  Bradley,  Lacaille,  Mayer, 
Fallows,  &C.,  the  stars  are  usually  numbered  in  their  order  from  the 
bef^nning  of  the  catalogue,  the  onier  being  that  of  right  ascension. 

The  recognised  makers  of  constellations  are  Aratus,  Ptolemy,  Bayer, 
Hevelius,  and  Lacaille.  But  Tycho  Brah^,  Lemonnier,  and  Poczobut 
have  each  added  one  constellation  in  the  following  list,  and  Halley  two. 
The  names  without  any  letter  are  all  in  Aratus.  (Remember,  however, 
that  Libra  is  only  the  claws  of  the  Scorpion,  both  in  Aratus  and  Pto- 
lemy) [Libra.]  Three  additional  ones  in  Ptolemy's  Catalogue  are 
denoted  by  P. :  Bayer's  by  B. ;  Hevelius's  by  H. ;  Lacaille's  by  L. ; 
Tycho  Brah^'s  by  T.;  Halley's  by  Ha.;  Lemonnier's  by  Le.;  and 
Pocsobut's  by  Po. 


Andromeda. 

Aiitiia  Fneamsttea,  L. 

Apparatus  Sculptoi  la,  L. 

Apaa,*  B. 

Aqaarios. 

Aqaila. 

Ara. 

Arjfo. 

Arlca. 

Auriga* 

fiootea. 

CfBlum  Scalptori*,  L. 

Cami-Iopardatia,  H. 

Ciincer. 

Canes  Venatiei,  H. 

Cania  Mujor. 

Canis  Minor,  P. 

Cupricornus. 

Custtiopt'ia. 

Cenuurus, 

Copheus. 

Cetua. 

Chamaeleon,  B. 

Clrcinu'*,  L. 

Cly^ieua  Subieskl,  II. 

Culumba.  Ua. 

Coma  Berenice,  T. 

Corona  Australia,  P. 

Ccrona  Burealis. 

Corvoa. 


Crux,  Ha,  or  by 
Koyer,  from  IlaU 
ley 'a  obaervationa. 

Cygnas. 

Pelphinus. 

Dorado,  B. 

Draco. 

EquuleuK,  P. 

Bquuleua  Fictoria,  L. 

Eridanuf. 

Fornax,  L. 

Gemini. 

Grn.«,  B. 

Hercules. 

H  irulugium,  L. 

Hydra. 

Bxdraet  Crater. t 

H>drQ.%  B. 

Induf*,  B. 

Laceria,  H. 

Leo. 

1^0  Minor,  H. 

Lepua. 

Libra. 

Lupua. 

Lynx,  H. 

Lyra. 

Mieroaeopiam,  L. 

Monoeeroa,  H. 

Muao^i,;^  B. 


Korma,  L. 

Octans  L. 

O.  hiuchus. 

Orion. 

Pa  TO,  B. 

Pcgaaus. 

Per^oua. 

Phenix,  B. 

Pt»ce:«. 

Pir«eis  Auslrolts. 

Pi»ci8  VoUuH,  B. 

Pixiit  Nautica,  L. 

Reticulus,  L. 

8agitta.$ 

8r.g  tturiua.  . 

Rcorpiua. 

Serpens. 

Bextans.  H. 

Boiittrius,  Le. 

TrfUiua. 

Taurus  Ponlatowski,  Po. 

Telcsoopium,  L. 

Tiiungula  || 

Triangulum  Anatral«,  B. 

Tucan,  B. 

Urs-i  Major. 

Ursa  Minor. 

Virgo. 

Vulpecala  (et  Anaer),  H. 


*  The  Avia  Indloa  of  Bayer.     [Correct  Apis  Indloa  in  Batre,  Bioo.  Div.] 

t  Cruter  U  a  separate  constellation  in  Ptolemy.  The  neighbouring  stars  oa 
the  body  of  Hydra  were  considered  by  Flamsteed  as  part  of  this  consiellation. 

X  This  Is  the  Apis  of  Bayer,  called  Musea  by  Lacaille ;  there  is,  however,  a 
oonAtrllation  Musca,  formed  by  Bode,  we  belieTe,  and  situated  close  to  Aries, 
the  stars  of  which  are  UAually  considered  as  belonging  to  Aries. 

6  A  part  of  Aqulla  in  Aratus. 

(I  Only  one  in  Aratoa  and  Ptolemy.    Another  added  by  Heveliof* 


There  are  many  other  constellations  formed  bv  different  individuals ; 
but  these  are  not  now  generally  admitted.  Such  are  the  Antinous  ol 
Tycho  Brah^ ;  the  Mons  Msenalus  and  Cerberus  of  Hevellus ;  the  Oak 
of  Charles  II.  and  the  Cor  Caroli  of  Halley ;  the  Table  Mountain  and 
the  Nubecula  Major  and  Minor  of  Lacaille  (the  latter  being  not  clus- 
ters of  distinct  stars,  but  large  nebula) ;  the  Reindeer  of  Lemonnier; 
the  Reaper  of  Lalande ;  the  Honours  of  Frederic,  the  Sceptre  of  Bran- 
denburgh,  Herschel's  Telescope,  the  Balloon,  the  Miuul  Quadrant,  the 
Cat,  and  the  Log  Line  of  Bode ;  and  (Jeoi^ge  s  Harp  of  HelL  Many 
others,  we  believe,  have  been  proposed,  but  there  would  be  little  use 
in  reviving  their  names.  In  fact,  half  a  centiuy  ago,  no  astronomer 
seemed  comfortable  in  his  position  till  he  had  ornamented  some 
little  cluster  of  stars  of  lus  own  picking  with  a  name  of  his  own 
making. 

In  the  large  maps  of  the  stars,  published  by  the  Society  for  the 
Ditfusion  of  Useful  Knowledge,  the  constellations  are  figured  precisely 
as  described  by  Ptolemy,  and  the  additional  ones  are  not  drawn,  which 
will  therefore  render  them  useful  to  the  readers  of  Greek  astronomical 
works. 

CONSTIPATION,  an  undue  retention  or  an  imperfect  evacuation 
of  the  faeces.  The  alimentary  canal,  considered  physiologically,  may 
be  divided  into  two  portions ;  one  appropriated  to  the  conversion  of 
the  aliment  into  nutriment,  and  the  other  appropriated,  among  other 
f unctions,  to  the  separation  and  discharge  of  the  refuse  matter  of  the 
aliment.  The  first  constitutes  the  apparatus  of  digestion,  and  the 
second  that  of  ficcation.  Independently  of  the  orgms  appropriated  to 
the  performance  of  the  preparatory  operations  of  prehension,  mastication, 
insalivation,  and  deglutition,  the  apparatus  proper  to  digeastion  consists 
of  the  stomach,  the  dutxlenum  or  the  second  stomSu^h,  the  jejimum, 
and  the  ileum,  the  thi'ee  latter  portions  of  the  alimentary  canal  forming 
the  small  intestines.  It  is  in  these  great  digestive  chambers  that  the 
processes  of  chymification  and  chylification  are  performed ;  processes 
by  which  the  multifiU-lous  substances  taken  as  food  are  converted  into 
an  homogeneous  substance  analogous  in  its  composition  to  the  blood. 
The  requisite  changes  on  the  food  are  effected  partly  by  secretions 
formed  by  the  walls  of  the  digestive  chambers  themselves,  and  partly 
by  secretions  elaborated  by  distinct  organs  and  conveyed  into  the 
digestive  chambers  by  separate  tubes.  These  auxiliary  organs  are  the 
pancreas  and  the  Uver,  the  fluids  secreted  by  which  perform  a  most 
important  pa  t  in  the  function  of  digestion.  The  chyle,  the  ultimate 
result  of  the  action  of  these  digestive  fluids,  is  absorbed,  as  it  is  funned, 
by  a  set  of  vessels  termed  the  lacteals,  spread  out  upon  the  walls 
more  especially  of  the  jejunum  and  ileum,  upon  the  surface  of  which 
they  take  their  origin  by  open  mouths. 

But  a  considerable  portion  of  the  substances  taken  as  food  is  in- 
capable of  being  converted  into  chyle ;  this  is  separated  from  the  chyle 
partly  in  the  duodenimi,  and  still  more  perfectly  in  the  jejunum  and 
ileum,  as  it  flows  over  the  walls  of  these  extended  chambers.  More- 
over, a  considerable  portion  of  the  digestive  fluids  themselves  does  not 
enter  into  the  composition  of  the  chyle,  but  is  se^yarated  from  it  and 
mixed  with  the  refuse  matter  of  the  food.  Again,'  the  whole  extent  of 
the  alimentary  canal,  from  its  commencement  to  its  termination,  is 
lined  with  a  membrane  which  secretes  a  pecuUar  fluid,  termed  mucus. 
This  fluid  which  defends  the  delicate  and  sensitive  vessels  that  aro 
crowded  on  every  point  of  the  digestive  chambers,  and  which  maintains 
those  chambers  m  a  state  of  suppleness  and  moisture,  is  constantly 
formed,  removed,  and  renewed.  That  portion  of  it  which  has  served 
its  otfice,  and  which  has  become  effete,  is  mixed  with  the  refuse 
matter  of  the  aliment  and  of  the  digestive  fluids.  All  these  substances 
mixed  together  in  a  common  mass  are  transmitted  to  the  second 
portion  of  the  alimentary  canal,  which  consists  of  the  large  intestines ; 
namely,  the  csecum,  the  colon,  and  the  rectum,  by  the  operation  of 
which  the  second  part  of  the  digestive  function,  that  termed  ftecation, 
is  performed.  This  function  consists  of  two  processes ;  first,  of  that 
by  which  the  common  mass  of  excremerititiotis  substances  is  brought 
into  a  state  fit  for  its  discharge  from  the  body ;  and  secondly  of  that 
by  which  a  force  is  generated  adequate  to  eilect  its  discharge.  The 
chief  a^ent  by  which  these  substanoes  are  brought  into  a  state  fit  for 
their  discharge  is  the  bile.  [Bilb  ;  in  Nat.  Hist.  Div.]  The  agent 
by  which  their  actual  discharge  is  effected  is  the  muscular  coat  of  the 
intestines,  which  is  excited  to  contraction,  and  thereby  to  the  generation 
of  the  force  requisite  to  the  accomplishment  of  the  object,  by  the 
stimulus  of  the  bile. 

It  is  obvious,  then,  that  the  matters  to  be  discharged  from  the 
alimentary  canal  do  not  consist,  as  is  vulgarly  supposed,  merely  of 
the  refuse  portion  of  the  food :  tlus  constitutes  only  a  small  part  of 
those  matters ;  an  essential  part  of  it  consists  of  the  refuse  matter 
of  secretions  which  have  performed  most  important  offices  in  the 
economy. 

Thei'e  is  manifest  in  the  performance  of  certain  functions  of  the 
body  a  tendency  to  periodicity.  The  most  remarkable  of  these  are  the 
return,  at  regular  periods,  of  the  necessity  for  sleep,  of  the  appetite  for 
food,  and  of  the  command  to  remove  from  the  bixly  the  excremeutitious 
matters  prepared  in  the  alimentary  canal.  Whatever  may  have  first 
led  to  the  formation  of  these  habits,  and  however  they  may  be  varied 
by  circumstances  which  operute  at  an  early  period  of  life,  they  cannot, 
after  having  been  once  formed,  be  materially  and  frequently  interrupted 
without  danger  to  the  health.    The  interruption  of  one  of  those  habits 
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by  the  retention  of  the  faeces  beyond  a  determinate  period,  namely,  the 
period  of  twenty-four  hoiirs,  constitutes  the  disease  termed  constipation ; 
a  disease  often  disregarded,  generally  considered  of  little  importance, 
always  productive  of  miscbief,  and  very  frequently  terminating  in  a 
fatal  result. 

The  slighter  degrees  of  constipation,  when,  as  is  sometimes  the  case, 
they  are  attended  with  no  appreciable  disturbance  of  any  function,  can 
scarcely  be  considered  as  morbid ;  but,  in  general,  a  retention  of  the 
fsDoes  beyond  the  period  of  twenty-four  hours,  is  attended  with  manifest 
disorder.  This  disorder  is  commonly  increased  in  proportion  as  the 
retention  is  protracted  beyond  that  determinate  period,  and  in  propor- 
tion to  the  frequency  with  which  such  retention  recurs.  The  amount 
of  the  disorder  thus  induced  is,  however,  a  good  deal  influenced  by 
constitutional  peculiarity  ;  for  there  are  individuals  whose  feecal 
evacuations  are  not  more  frequent  than  once  a  week,  or  once  a  fort- 
night, or  even  once  in  three  weeks.  Such  an  habitual  retention  of 
the  fs&ces,  in  the  few  cases  in  which  it  occurs,  generally  happens  in 
females  who  lead  a  sedentary  Ufe,  and  who  take  little  food  and  less 
exercise. 

The  immediate  effects  of  constipation^  when  this  disease  occurs  in 
its  usual  degree,  in  ordinary  habits,  is  the  production  of  some  one  or 
more  of  those  painful  states,  the  signs  of  which  are  generally  grouped 
together  \mder  the  common  name  of  dyspepsia.  There  is  disordered 
appetite,  which  is  either  deficient,  capricious,  or  voracious;  a  dry, 
coated,  or  clammy  tongue ;  thirst,  or  some  disagreeable  taste  in  the 
mouth ;  dulness,  heaviness,  confusion,  giddiness,  or  pain  in  the  head ; 
physical  and  mental  torpor;  dry  and  hot  skin;  and  last,  though 
not  leasts  an  irritable  temper,  and  a  capricious  or  a  desponding 
mind. 

The  remote  effects  of  constipation  are  far  more  numerous  and  serious 
than  is  commonly  understood.  It  is  impossible  to  enter  into  a  full 
detail  of  them  in  this  place.  But  among  the  most  obvious  may  be 
mentioned,  the  origin  of  various  diseases  of  the  skin. 

Moreover,  headache  and  giddiness  existing  as  severe  and  permanent 
affections,  and  the  distinct  diseases  called  colic  [Colic],  choreaTCnoREA], 
epilepsy,  chlorosis,  hysteria,  htemorrhoids,  and  many  others,  have  their 
most  frequent  origin  in  an  habitual  and  protracted  retention  of  the 


The  usual  termination  of  constipation  when  severe,  frequent,  and 
obstinate,  is  in  inflammation  of  the  intestines,  which  commonly  assumes 
the  form  either  of  ilius  [Ilius]  or  enteritis  [Entbbitis],  and  which 
rapidly  proves  fatal. 

There  is,  without  doubt,  a  greater  tendency  to  constipation  in  some 
temperaments  than  in  others ;  in  the  melancholic,  for  example,  than  in 
the  sanguineous,  and  in  certain  individual  peculiarities  of  constitution. 
But  this  tendency  would  appear  to  be  capable  of  being  superin- 
duced by  the  habitual  use  of  certain  kinds  of  indigestible  food ;  such 
as  imperfectly  fermented  bread,  heavy  pastry,  as  dumplings,  &c. ; 
indigestible  vegetables,  as  cucumbers,  melons,  &c.  The  tendency  thus 
superinduced  may  be  greatly  increased  by  the  use  of  astringent  and 
stimulating  beverages,  sedentary  habits,  long  indulgence  in  sleep,  &c. 
The  immediate  causes  of  constipation  are :  1.  an  impaired  or  torpid 
action  of  the  liver,  in  consequence  of  which  there  is  either  a  deficient 
or  a  vitiated  secretion  of  bile.  It  hajs  been  stated  that  one  portion  of 
the  bile  [Bile,  Nat.  Hist.  Drv.]  mixes  as  an  essential  constituent  with 
the  chyle,  by  which  the  nutritive  part  of  the  food  is  assimilated  to  the 
constitution  of  the  blood ;  the  other  portion  of  the  bile  consists  of 
excrementitiouB  matter,  principally  of  a  resinous  nature.  It  is  this 
resinous  portion  of  the  bUe  that  constitutes  the  proper  stimulus  to  the 
colon  and  rectum,  whose  office  it  is,  by  the  contraction  of  the  fibres 
which  form  their  muscular  coat,  to  remove  the  fscal  matters  from  the 
body.  A  certain  change  in  the  quantity  or  quality  of  the  bile  must 
therefore  necessarily  diminish  the  action  of  these  organs,  by  depriving 
them  of  the  stimulus  on  which  their  action  mainly  depends.  2.  Torpor 
of  the  muscular  coat  of  the  alimentary  canal  itself,  and  more  especially 
of  that  portion  of  it  which  constitutes  the  lai^e  intestines.  3.  The 
production  and  accimiulation  of  flatus  in  these  oi^gans,  by  which  their 
thin  parietes  are  distended,  and  even  a  mechanical  obstacle  is  afforded 
to  the  passage  of  the  faeces. 

The  treatment  of  constipation  should  always  have  in  view  two 
objects :  1.  The  immediate  removal  of  the  impacted  fseces ;  and  2.  The 
change  of  the  x>athological  condition  of  the  system  in  general,  or 
of  the  alimentjuy  canal  in  particular,  on  which  the  &ecal  retention 
depends. 

CONSTITUTION,  a  term  often  used  by  persons  at  the  present  day 
without  any  precise  notion  of  what  it  means.  Such  a  definition  of  a 
constitution,  if  it  were  offered  ajs  one,  might  be  defended  as  equally 
good  with  many  other  definitions  or  descriptions  which  are  involved 
in  the  terms  used  whenever  a  constitution  is  spoken  of. 

The  constitutions  which  ore  most  -frequently  mentioned  are  the 
English  constitution,  the  constitution  of  the  several  states  composing 
the  North  American  Union,  the  federal  constitution,  by  which  these 
same  states  are  bound  together,  and  various  constitutions  of  the 
European  continent,  which  have  hardly  been  permanent  enough  to  be  , 
submitted  to  an  accurate  investigatior.  ' 

The  rcufue  notion  of  a  constitution  is  that  of  certain  fundamental 
rules  or  laws  by  which  the  general  form  of  administraticn  in  a 
given  country  is  regulated,  and  in  opposition  to  which  no  other  . 


fundamental  rules  or  laws,  or  any  rules  or  laws,  can  or  ought  to  be 
made. 

The  exact  notion  of  a  constitution  cannot  be  obtained  without  first 
obtaining  a  notion  of  sovereign  power.  The  sovereign  power  in  any 
state  is  that  power  from  which  all  laws  properly  so  called  proceed ;  it 
is  that  power  which  commands  and  can  enforce  obedience.  Suc^  a 
power,  being  sovereign  or  supreme,  is  subject  to  no  other  power,  and 
cannot  therefore  be  bound  by  any  rules  laid  down,  either  by  those 
who  have  at  any  previous  time  enjoyed  the  sovereign  power  in  the 
same  community,  or  by  any  maxims  or  rules  of  conduct  practised  or 
recommended  by  its  predecessors  in  power,  whether  those  rules  or 
maxims  be  merely  a  matter  of  long  usage  or  solemnly  recorded  in  any 
written  instrument.  The  sovereign  power  for  the  time  is  supreme, 
and  can  make  what  laws  it  pleases  without  doing  any  illegal  act,  and, 
strictly  speaking,  also,  without  doing  any  unconstitutional  act  For 
this  word  constitution,  taken  in  its  strongest  sense,  can  never  meaii 
more  than  a  law  made  or  a  usage  sanctioned  by  some  one  or  more 
possessed  of  sovereign  power,  which  law  or  usage  has  for  many 
generations  been  observed  by  all  those  who  have  successively  held 
the  sovereign  power  in  the  same  country.  To  modify  or  destroy  such 
a  rule  or  law  might  be  unwise,  as  being  an  act  in  opposition  to  that 
which  many  successive  generations  had  found  to  be  a  wise  and  useful 
law ;  it  might  be  dangerous  as  being  opposed  to  that  to  which  the 
prejudices  of  mxuiy  generations  had  given  their  sanction ;  and  it  might 
lead  to  resistance  on  the  part  of  the  governed,  if  either  their  own 
interest  or  their  passions  were  strong  enough  to  lead  them  to  risk  a 
contest  with  the  sovereign  power.  If  (as  would  generally  be  admitted) 
the  assembled  parliament  of  Great  Britain  and  Ireland  possess  the 
sovereign  power,  there  is  no  act  which  they  could  do  which  would  be 
illegal,  as  every  body  must  admit :  and  further,  there  is  no  possible 
act  which  they  could  do  which  would  be  unconstitutional,  for  such  act 
would  be  no  more  than  repealing  some  law  or  usage  having  the  force 
of  law  which  the  mass  of  the  nation  regarded  with  more  than  usual 
veneration,  or  enacting  something  at  variance  with  such  law  or  usage. 
For  example,  if  the  next  assembled  parliament  should  abolish  the  trial 
by  jury  in  all  cases,  except  criminal  matters,  or  where  the  crown  is 
the  prosecutor,  such  an  act  might  be  called  by  some  ill^al,  uncon- 
stitutional, and  unwise.  But  it  would  not  be  called  illegal  by  any 
person  who  had  fully  examined  into  the  meaning  of  the  word  law ;  it 
would  not  be  called  unconstitutional  by  any  man  who,  having  called  it 
illegal,  wished  to  be  consistent  with  himself :  it  could  only  properly 
be  caUed  wise  or  unwise  by  those  who  had  reflected  sufficiently  on  the 
nature  of  the  institution  and  its  operations  to  know  whether  such  a 
modification  would  do  more  good  or  harm. 

The  words  constitutional  and  \mconstitutional  appear  to  be  only 
strictly  applicable  to  such  a  case  as  the  following :  where  the  sovereign 
power  being  invested  in  one,  or  two,  or  five  hundred,  or  all  the  males 
of  an  independent  political  commimity  who  are  above  a  certain  age, 
or  in  any  other  number  in  such  a  community,  lays  down  certain  rules 
to  regulate  the  conduct  of  those  to  whom  the  sovereign  power  intrusts 
the  legislative  functions.  Such  are  the  Constitutions  of  the  several 
states  composing  the  North  American  Union,  and  such  is  the  Con- 
stitution of  the  Federation  of  these  several  states.  In  these  several 
states  the  people,  in  the  mass,  and  as  a  general  rule,  are  the  sovereign. 
The  people  assembled  by  their  delegates,  named  for  that  especial 
purpose,  have  framed  the  existing  Constitutions ;  and  they  change  the 
Constitutions  in  the  same  way  whenever  the  majority  of  the  people, 
that  is,  when  the  sovereign,  chooses  to  make  such  change. 

These  Constitutions  lay  down  certain  rules,  according  to  which  the 
legislative,  executive,  and  judicial  functionaries  must  be  chosen ;  they 
fix  limits  to  their  several  powers,  both  with  respect  to  one  another, 
and  with  respect  to  the  individuals  who  compose  the  sovereign. 
They  do  ordain  and  declare  the  future  form  of  government.  For 
example,  the  Constitution  of  Virginia  of  1776,  declares  "that  all 
ministers  of  the  Gospel  of  every  denomination  shall  be  incapable  of 
being  elected  members  of  either  House  of  Assembly,  or  of  the  Privy 
Council."  The  same  rule,  we  believe,  forms  a  part  of  the  recently 
amended  Constitution  of  the  same  state.  If  the  Virginia  legislature 
were  to  pass  an  act  to  enable  clei^gymen  to  become  members  of  the 
House  of  Assembly  or  of  the  Privy  Council,  such  an  act  would  be 
unconstitutional,  and  no  one  would  be  bound  to  obey  it.  The 
judiciary,  if  such  a  matter  came  before  it,  would,  in  the  discharge  of 
its  duty,  declare  it  unconstitutional,  and  such  co-called  law  could 
have  no  further  effect  than  if  any  unauthorised  body  of  men  had  made 
the  rule. 

A  constitution  then  is  nothing  more  than  an  act  of  the  sovereign 
power,  by  which  it  delegates  a  pa^  of  its  authority  to  certain  persons, 
or  to  a  body,  to  be  chosen  in  a  way  prescribed  by  Act  of  Constitution, 
which  at  the  same  time  fixes  in  a  general  way  the  powers  of  the  body 
to  which  a  part  of  the  sovereign  power  is  thus  delegated.  And  the 
sovereign  power  changes  this  Constitution  whenever  it  pleases,  and  in 
doing  so  acts  neither  constitutionally  nor  unconstitutionally,  but 
simply  exercises  its  sovereign  power.  No  body  can  act  unconsti- 
tutionally but  a  body  which  has  received  autiiority  from  a  higher 
power,  and  acts  contrary  to  the  terms  which  fix  that  authority. 
Wherever  then  there  is  a  sovereign  power,  consisting  either  of  one, 
as  the  Autocrat  of  Russia,  of  three  members,  king,  lords,  and  oomm«  ns, 
as  in  England  (provided  these  three  members  do  possesBthe  completd 
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Bovereign  power),  or  of  all  the  malea  bom  of  American  citizens  and  of 
a  given  age,  as  in  most  of  the  United  States  of  North  America — such 
sovereign  power  cannot  act  unconstitutionally.  For  to  act  uncon- 
stitutionally would  be  to  act  against  a  rule  imposed  by  some  superior 
authority,  which  would  be  a  contradiction. 

A  constitutional  government  may  .be  either  purely  democratical, 
as  those  of  the  United  States  of  North  America,  or  it  may  be 
republican,  that  is,  a  government  in  which  the  sovereign  power  is 
simply  'defined  as  not  being  held  by  one  person.  It  may  be  of 
such  a*  kind  that  it  shall  approach  very  near  to  a  monarchy,  if 
the  king  or  other  head  of  the  state  is  by  the  constitution  invested 
with  very  great  powers,  or  such  powers  as  may  enable  him  to  over- 
power, overawe,  or  render  incapable  of  action,  the  other  limbs  of  the 
Constitution.  A  constitutional  government  may  be  of  the  aristocratical 
kind,  as  England,  where  the  power  of  the  crown  is  now  very  limited 
in  practice,  and  is  in  effect  wielded  by  the  small  number  who  for  the 
time  obtain  the  direction  of  afi&drs  by  means  of  being  able  to  get  a 
majority  of  the  House  of  Commons ;  for  this  body,  though  elected  by 
the  people,  cannot  yet  be  considered  as  a  really  popular  body.  The 
French  king,  under  the  Charter,  had  greater  powers  than  the  English 
monarch  has  in  fact,  though  in  theory  it  may  seem  otherwise.  The 
King  of  the  French  presided  in  his  own  Cabinet ;  the  English  Cabinet 
deliberates  without  the  presence  of  the  sovereign,  whose  wishes,  in 
opposition  to  those  of  the  Cabinet,  can  never  be  carried  into  efifect. 
The  Cabinet  consists  of  the  responsible  miniisters ;  they  are  the  king's 
servants,  but  so  long  as  they  are  in  office  they  act  as  Uiey  please. 
But  whatever  variety  of  form  there  may  be  in  constitutional  govern- 
ments, the  essential  element  to  a  constitutional  government,  as  here 
understood,  is  an  assembly  of  representatives  chosen  by  all  the  people, 
or  by  a  considerable  proportion  of  them.  This  is  the  body  on  which 
a  constitutional  government  depends  for  its  strength,  its  improvement, 
and  its  existenoe.  This  is  the  element  oiit  of  which  ought  to  come  all 
the  ameliorations  of  the  condition  of  the  people  which  can  be  effected 
by  legislative  measures.  The  limb  or  member  of  a  constitutional 
government,  which  is  composed  either  of  hereditary  peers,  or  of  peers 
named  for  life  by  a  king,  is  from  its  nature  an  inert  body.  It  may 
resist  imwise  and  hasty  change,  but  it  is  not  adapted  for  «uiy  active 
measures. 

The  policy  of  having  a  constitution  in  a  state  where  the  sovereign 
power  is  in  the  hands  of  all  the  citizens  may  be  defended  on  general 
grounds  of  convenience.  When  the  commimity  have  settled  that 
certain  fundamental  maxims  are  right,  it  is  a  savinf  of  time  and 
trouble  to  exclude  the  discussion' of  aU  such  matters  from  the  func- 
tions of  those  to  whom  they  have  by  the  constitution  intrusted 
legislative  power.  Such  fundunental  rules  also  present  a  barrier  to 
any  sudden  and  violent  assumption  of  imdue  auuiority  either  by  the 
legislative  or  executive,  and  oblige  them,  as  we  see  in  the  actual 
workings  of  constitutions,  to  obtain  their  object  by  other  means, 
which,  if  not  less  dangerous  in  the  end,  are  more  slow  in  their 
operation,  and  thus  can  be  detected  and  are  exposed  to  be  defeated  by 
similar  means  put  in  action  by  the  opposing  party.  There  are  disad- 
vantages also  in  such  an  arrangement.  Constitutional  rules  when  once 
fixed  are  not  easily  changed;  and  the  legislative  body  when  once  esta- 
blished, though  theoretically,  and  in  fact  too,  under  the  sovereign 
control,  often  finds  means  to  elude  the  vigilance  and  defeat  the  wishes 
of  the  body  to  which  it  owes  its  existence,  and  from  which  it  derives 
its  power.  One  of  the  great  means  by  which  these  ends  are  effected  is 
the  interpretation  of  the  written  instrument  or  constitution,  which  Lb 
the  warrant  for  their  powers.  The  practice  of  torturing  the  words  of 
all  written  law,  till  in  effect  the  law  or  rule  is  made  to  express  the 
contrary  of  what  seemed  to  be  at  first  intended,  appeara  to  be  deeply 
implanted  in  the  English  race,  and  in  those  of  their  descendants  who 
have  established  constitutional  forms  on  the  other  side  of  the  Atlantic. 
The  value  of  all  written  instnunents,  whether  called  constitutions  or 
not,  seems  considerably  impaired  by  this  peculiar  aptitude  of  men  to 
construe  words  which  once  seemed  to  have  one  plain  meaning  only,  so 
that  they  shall  mean  anything  which  the  actual  circumstances  may 
require,  or  may  seem  to  require. 

It  is  beside  our  purpose  to  discuss  the  advantage  of  a  Constitution 
in  a  community  where  the  sovereign  is  one.  Being  supreme,  the 
sovereign  may  change  the  Constitution  when  he  pleases.  It  may  be 
said  that  if  the  constitution  is  good,  and  has  been  allowed  to  stand  by 
several  successive  possessors  of  the  sovereign  power,  it  obtains  an 
apparent  prescriptive  authority,  which  is  the  more  binding  on  the 
sovereign,  as  the  mass  of  the  nation  habitually  regard  this  same 
Constitution  as  something  which  even  the  sovereign  cannot  touch 
with  impunity.  It  would  shock  common  prejudice  if  the  actual 
sovereign  were  to  violate  that  which  has  been  sanctioned  by  his  pre- 
decessora,  and  is  recommended  by  an  apparently  higher  antiquity  than 
the  power  which,  in  the  actual  sovereign's  hands,  appears  to  be  of 
more  recent  birth.  The  precise  meaning  of  what  is  called  the  English 
Constitution  must  be  got  from  the  various  writers  who  have  made  its 
origin  and  progress  their  btudy.  In  reading  them  it  may  not  be  amiss 
to  bear  in  mind  that  the  word  Constitution,  as  used  by  them,  has  not 
the  exact,  but  the  vague  meaning  as  explained  above. 

States  where  there  is  a  king,  or  other  person  with  corresponding 
name  and  power,  are  now  most  usually  distributed  into  the  two  classes 
of  monarchies  and  constitutional  monarchies.    The  term  Monarchy  is 
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a  proper  term  to  express  a  form  of  government  in  which  one  man  has 
the  sovereign  power,  as  in  Russia.  The  term  Constitutional  Monarchy 
is  not  an  appropriate  term,  because  the  word  monarchy  is  not  capable 
of  a  limitation  of  meaning  without  the  implication  of  a  contradiction 
in  terms.  Still  the  expression  is  used,  and  it  is  understood  to  express 
those  states  in  which  the  kingly  power  is  limited  or  defined  by  a 
written  instrument,  which  also  lays  down  certain  general  rules  affecting 
the  form  of  government  and  the  condition  of  the  people,  which  are 
not  to  be  varied  by  any  legislative  act.  Such  an  instrument  was  the 
French  Charte  [Charte],  under  which  France,  instead  of  being  a 
monarchy,  as  it  was  once,  became  a  constitutional  state,  or,  as  it  is 
called,  a  constitutional  monarchy.  This  act,  which  proceeded  from 
the  king  (Louis  XVIIL),  could  not  be  revoked  bv  anv  future  king  con- 
sistently with  good  faith ;  and  its  attempted  violation  by  Charles  X. 
produced  a  revolution. 

When  a  nation  has  reached  a  certain  point  in  its  social  progress,  a 
participation  in  the  sovereign  power  b^omes  a  imiversal  desire.  It 
does  not  follow  that  a  nation  will  be  better  administered  because  the 
P|eople  participate  in  the  sovereign  power,  but  they  will  not  be  satisfied 
till  they  do  participate  in  it  ,*  and  that  is  the  important  matter  for  an 
absolute  power  to  consider.  The  representatives  may  often,  and  wHl 
certainly  sometimes,  enact  laws  which  are  mischievous  to  themselves ; 
but  that  LB  an  incident  to,  or  an  accident  in,  a  constitutional  system, 
not  its  essential.  The  essential  of  a  constitutional  system  is,  to  call  all 
men  into  political  activity  as  memben  of  a  state,  to  secure  Uie  highest 
degree  of  individual  freedom  that  is  consistent  with  the  general  inter- 
est; to  establish  a  real  national  character,  by  making  each  man  a 
potential  and  living  member  of  the  body  corporate ;  and,  above  all,  to 
keep  a  tight  and  steady  hand  upon  the  public  purse ;  to  see  that  no 
more  taxes  are  raised  than  are  necessary  for  the  due  support  of  the 
administration,  and  to  see  that  they  are  raised  in  such  a  way  as  to 
bring  the  largest  sum  into  the  treasury  with  the  least  detriment  to  the 
individual  Freedom  of  publication,  or,  as  it  is  usually  called,  the 
liberty  of  the  press,  is  in  modem  times  indispensable  as  a  means  of 
maintaining  constitutional  freedom  where  it  exists,  and  of  attaining  it 
where  it  does  not.  In  Prussia  it  is  restrained  by  a  censonhip;  in 
Fremoe  it  is  checked  by  severe  enactments,  together  with  a  system  of 
warning,  and  a  power  of  suspending  the  publication  of  newspapers.  In 
England  the  freedom  of  the  press  is  amply  secured  both  by  law  and 
usage.  In  the  actual  state  of  Germany,  in  which  political  Mq  hardly 
exists,  the  establishment  of  a  true  constitutional  government  in  Prussia 
would  be  the  commencement  of  a  new  era  for  the  Germanic  nation. 
The  Russian  subjects  of  the  Czar  of  Muscovy,  or  of  the  greater  part  of 
his  dominions  at  least,  may  be  at  present  as  contenteid  and  as  well 
governed  as  they  would  be  under  a  constitution;  for  a  constitution,  in 
order  to  be  beneficial,  must  be  founded  upon  a  representation  of  a 
whole  nation  which  has  political  knowledge,  or  of  a  majority  so  laige 
that  the  minority  shall  be  insignificant  when  compared  with  it. 

In  the  article  Charte  an  account  is  given  of  the  constitution  of 
France;  and  of  that  of  the  United  States  of  North  America,  in 
Geoo.  Div.,  under  that  head ;  America  and  England  enjoy  a  higher 
degree  of  constitutional  freedom  than  any  other  states.  Since  1848 
Sardinia  has  possessed  a  representative  constitution,  and  has  still  more 
recently  acquired  a  free  press.  The  struggles  of  Prussia  and  the 
results  will  be  foimd  in  the  Geoq.  Div.,  under  Prussia.  Spain  has 
made  extraordinary  efforts  to  obtain  the  advantages  of  a  constitution. 
[Cortes.]  Some  of  the  smaller  states  of  Germany  have  constitutions, 
as  Wiirtemberg,  Hanover,  Baden,  Hesse  Darmstadt,  Hesse  Cassel, 
Nassau,  &c  The  European  States  which  have  no  constitution  are 
Russia,  Austria,  the  Ottoman  Empire,  Naples  and  Sicily,  the  Papal 
States,  Grand  Dukedom  of  Tuscany,  Dukedom  of  Parma,  Dukedom  of 
Modena,  Dukedom  of  Lucca,  &c.  The  constitutions  of  Mexico  and  of 
the  Republics  of  South  America  resemble,  in  some  respects,  that  of  the 
United  States,  but  have  not  yet  acquired  stability.  Brasil  has  a  con- 
stitution and  a  representation. 

For  the  nature  of  a  federal  government,  which  necessarily  implies 
the  notion  of  a  constitution,  see  Federation. 

CONSTITUTIONS  AND  CANONS  ECCLESIASTICAL.  King 
James  I.,  in  the  first  year  of  his  reign  in  England,  bv  his  writ  directed 
to  the  Archbishop  of  Canterbury,  summoned  and  called  the  **  bishops, 
deans  of  cathedral  churohes,  archdeacons,  chapters  and  colleges,  and  tne 
other  clergy  of  every  diocese  within  the  province  of  Canterbury,"  to 
meet  in  the  cathednu  chureh  of  St.  Paul  in  London,  to  "  treat,  consent, 
and  conclude  upon  certain  difficult  and  urgent  afiaira  mentioned  in  the 
said  writ."  The  persons  so  summoned  met  in  convocation,  and  "  agreed 
upon  certain  canons,  ordera,  ordinances,  and  constitutions,  to  the  end 
and  purpose"  by  the  king  "limited  and  prescribed  unto  them;"  to 
which  the  king,  out  of  his  "  princely  inclination  and  royal  care  for  the 
maintenance  of  the  present  estate  and  government  of  the  Church  of 
England  by  the  laws  of  this  realm  now  settled  and  established,"  gave 
his  royal  assent  by  lettera  patent,  according  to  the  form  of  the  statute 
of  the  twenty-fifth  year  of  King  H^iry  VIII.  The  king,  by  his  prero- 
gative royal  ^d  supreme  authority  in  causes  ecclesiastical,  commanded 
these  said  canons,  ordera,  and  constitutions  to  be  diligently  observed, 
executed,  and  kept  by  his  loving  subjects  of  the  kingdom,  both  within 
the  provinces  of  Canterbury  and  York,  in  all  points  wherein  they  do  or 
may  concern  every  or  any  of  them ;  and  the  king  also  commanded  that 
eyery  minister,  by  whatever  name  or  title  soever  he  be  called,  shall  in 
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the  parish  church  or  chapel  where  he  hath  charge  read  all  the  said 
canons,  orders,  ordinances,  and  constitutions  once  every  year,  upon  some 
Sundays  or  holydays,  in  the  afternoon  before  divine  service. 

The  canons  and  constitutions  may  be  divided  into  fourteen  heads, 
which  treat  as  follow :  1.  Of  the  Chtux;h  of  England.  2.  Of  divine 
service,  and  administration  of  the  sacraments.  3.  Ministers,  their  ordi- 
nation, function,  and  charge.  4.  Schoolmasters.  5.  Things  appertain- 
ing to  churches.  6.  Churchwardens,  or  quest-men.  and  side-men,  or 
asBistantfl.  7.  Parish  clerks.  8.  Ecclesiastical  courts  belonging  to  the 
archbishop's  jurisdiction.  9.  Ecclesiastical  courts  belonging  to  the 
jurisdiction  of  bishops  and  archdeacons,  and  the  proceedings  in  them. 
10.  Judges  ecclesiastical  and  their  surrogates.  11.  Proctors.  12.  Re- 
gistrars. 13.  Apparitors.  14.  Authority  of  synods.  The  number  of 
constitutions  is  one  himdred  and  forty-one.  The  authority  of  these 
canons  is  binding  on  the  clergy,  but  not  on  the  laity,  except  so  far  as 
is  stated  under  the  head  Canon.  The  authority  of  Canon  77  may  be 
doubted ;  it  is  tins :  "  No  man  shall  teachy  either  in  public  school  or 
private  house,  but  such  as  shall  be  allowed  by  the  bi^op  of  the 
diocese,  or  ordinary  of  the  place,  under  his  hand  and  seal ;  been  found 
meet  as  well  for  his  learning  and  dexterity  in  teaching,  as  for  sober  and 
honest  conversation,  and  also  for  right  understanding  of  Qod's  true 
religion;  and  also  except  he  shall  subscribe  to  the  first  and  third 
articles  afore-mentioned  simply,  and  to  the  first  ten  clauses  of  the 
Second  article."  The  78th  Canon  provides  that  *'  curates  desirous  to 
teach  shall  be  licensed  before  others  :"  and  the  79th  declares  "  the  duty 
of  schoolmasters."  The  Constitutions  and  Canons  Ecclesiastical  were 
printed  by  the  Society  for  Promoting  Christian  Knowledge,  London, 
1841,  together  with  the  Thui;y-nind  Artiolei  of  the  Church  of 
England. 

CONSTITUTIONS,  APOSTOLICAL  or  CLEMENTINE,  are  a 
code  of  regulations,  attributed  by  some  ecclesiastical  writers  to  the 
Apostles,  and  said  to  have  been  collected  by  Clemens  Romanus.  The 
collection  consists  of  eight  books,  containing  a  great  many  precepts 
and  rules  concerning  the  discipline,  doctrine,  and  ceremonies  of  the 
church. 

Besides  the  gospels,  epistles,  and  apocalypse,  which  now  compose  the 
volume  of  the  New  Testament,  there  were,  in  the  earliest  ages  of 
Christianity,  numerous  writings  bearing  the  name  of  the  apostles  and 
apostolical  men,  of  which  some  are  extatit  at  the  prese&t  time ;  and  it 
•  is  generally  considered  that  two  among  the  first  in  order  of  time  are 
the  eight  books  of  Apostolical  or  Clementine  canons,  and  the  Consti- 
tutions which  are  the  subject  of  the  present  article.  That  the  latter 
once  constituted  a  part  of  the  New  Testament,  is  evident  from  the  last 
of  the  apostolical  canons,  which  states  that  **  The  holy  and  venerable 
Bible  consists  of  the  Old  Testament  (of  which  the  several  constituent 
books  are  enumerated)  and  the  New  Testament,  which  consists  of  the 
gospels  of  Matthew,  Mark,  Luke,  and  Johll ;  14  epistles  of  Paul;  2  of 
Peter ;  3  of  John ;  1  of  James ;  1  of  Jude ;  2  of  Clement,  and  the 
ConstitutioM  for  you  that  are  bishops,  published  by  me  Clement  in  8 
books,  which  are  not  to  be  divulged  to  all,  because  of  the  mystical 
things  contained  in  them;  and  the  Acts  of  the  Apostles."  (Labbei, 
'  Collect.  ConciL'  tom.  i.)  One  of  the  epistles  of  Clement,  and  part  of 
the  other  which  is  attributed  to  him,  are  included  in  the  Alexandrine 
MS.  Epiphanius  (a.d.  400)  cites  the  Constitutions  not  only  as  the 
work  of  an  honest  Catholic  Christian,  but  as  the  divine  word  and  doc- 
trine ;  yet  in  his  catalogue  of  canonical  books  they  are  not  included, 
and  it  is  contended  that  the  constitutions  now  extant  are  not  identical 
with  those  from  which  Epiphanius  cited. 

The  authenticity  and  date  of  this  work  have  been  a  subject  of  much 
learned  contention ;  and  though  by  far  the  greater  numoer  of  critics 
have  pronounced  it  to  be  a  pseudonymous  compilation,  made  in  the 
third  or  fourth  century,  there  have  been  'ome  who  support  the  opinion 
of  its  apostolical  origin.  (See  Tillemont,  '  M<5moire8  pour  THist.  de 
rfiglise,'  vol.  ii. ;  Mosheim,  cent,  i.,  part  ii. ;  and  Neander, '  Oenetische 
Entwickelung,'  &c 

CONSTITUTIONS,  ROMAN.  The  word  constitutio  {from  con- 
stituere,  that  is,  to  set  up,  to  establish)  signifies  any  disposition  or  ap- 
pointment ;  for  example.  In  Dig.  iv.  2, 1.  9,  §  3,  an  Interlocutory  decree 
of  the  praetor  is  called  constitutio ;  whilst  hi  D.  46, 1.  91,  8  and  4,  the 
expression  "  quod  veteres  constituerunt "  is  used  to  signify  a  legal  rule 
or  maxim  in  use  among  the  old  Roman  lawyers.  The  decrees  and 
decisions  of  Roman  emperors  are  also  called  constitutiones,  and, 
according  to  Gains  (i.  6),  an  imperial  constitution  is  what  the  emperor 
declares  by  a  decree,  or  an  edict,  or  a  letter.  That  modem  signification 
of  the  term,  which  denotes  the  fundamental  law  of  a  state,  was  not  in 
use  among  the  Romans ;  yet  Cicero  ('  De  Republica/  i.  45)  employs  the 
word  to  express  a  similar  notion. 

During  the  republic  the  Roman  law  was  made  or  developed  by 
decrees  of  the  people  in  the  comitia  (leges  and  plebiscita),  by  decrees 
of  the  senate,  and  by  the  edicts  of  various  magistrates,  as  the  prsators 
Mid  sediles.  [Roman  Law.]  After  the  great  internal  chjtnge  and 
revolutions  had  taken  place  in  the  Roman  state,  and  Augustus  had 
united  in  himself  the  powers  of  all  the  branches  of  government,  with 
the  du-ection  of  the  senate,  and  of  the  assemblies  of  the  people,  the 
imperial  authority  was  firmly  established.  The  empei-or  not  only  had 
the  right  of  issuing  edicts,  as  the  magbtrates  of  the  republic  had  done, 
but  he  could  propose  and  make  entirely  new  laws.  Propositions  of 
laws  from  the  emperor  to  the  senate  were  called  orationes  principum. 


Thus  arose  the  imperial  constitutions,  with  the  supremacy  of  AugustoB. 
But  as  the  arbitrary  acts  of  Sulla,  Pompeius,  and  Julius  Caesar  were 
ratified  and  confirmed  by  the  people,  both  in  their  lifetime,  and  after 
their  death,  this  may  be  considered  as  the  beginning  of  the  system  of 
constitutions.  As  the  institutions  of  the  republic  only  gradually 
merged  into  the  imperial  autocracy,  the  voice  of  the  x>eople  in  the 
comitia  and  the  decrees  of  the  senate  were  still  respected  in  form, 
though  not  in  substance.  But  after  a.d.  24,  during  the  reign  of  Tiberius, 
the  legiiilation  of  the  people,  and  200  years  later  the  decrees  of  the 
senate  also,  totally  ceased.  From  that  era  laws  were  made^only  by 
the  emperors ;  and  from  the  time  of  Constantine  the  Qreat,  the  consti- 
tutions were  properly  called  leges  novse,  or  new  laws. 

The  imperial  constitutions  occur  under  different  denominations ;  as 
edicta  (leges  edictales),  or  decrees  addressed  to  and  binding  on  all 
Roman  subjects ;  decreta  or  resoripta,  which  are  decisions  in  particular 
cases,  upon  questions  proposed  to  the  emperor  by  public  functionaries 
or  private  persons ;  these  decisions  also  were  universally  binding.  We 
find  the  terms  epistolie  also  used,  when  the  decisions  were  answers  to 
magistrates,  and  litterss,  when  given  in  reply  to  private  persona.  Im- 
portant single  constitutionB  were  often  entitled  from  the  emperor  who 
made  them,  as,  for  example,  "  lex  Anastasiana." 

In  course  of  time  the  number  of  these  constitutions  became  so  great, 
that  to  prevent  confusion  collections  were  made,  and  called  codes. 
The  first  collections  made  by  private  persons  were  the  codioes  Qrego- 
riani  and  Hermogeniani,  of  which  we  know  veir  little ;  it  being  even 
uncertain  if  they  were  two  separate  codes  or  only  one.  Yet  it  seems 
that  the  first  collector  was  Oregorius,  and  that  Hermogenes  continued 
the  work.  Opinions  vary  also  as  to  the  time  when  these  oompilras 
Uved ;  Blume  fixes  on  the  reigns  of  Diocletian  and  Maximian,  as  the 
period  when  Oregorius  or  Qregorianus  Nourished,  resting  his  hypotheais 
on  a  mutilated  inscription  found  in  one  of  the  rescripts  in  his  code,  in 
which  Blume  traces  the  words  "  Diooletianus  et  Maximisnus  Domini 
Noetri."  (See  Irving's  '  Introduction  to  the  Civil  Law,'  p.  28,  n.  29.) 
Hugo  thinks  it  probable  that  both  these  lawyers  flourished  during, 
or  a  little  after  Diocletian's  reign  ('History  of  the  Roman  Law,' 
book  2,  §  879) :  in  a  note  to  that  section  he  mentions  as  a  curious  fact 
that  in  an  old  treatise,  the  'Consultatio  veteris  Jurisoonsulti,'  an 
extract  from  the  corpus  Hermogenianum  is  ascribed  to  the  reigns  of 
Yalentinian  and  Valens,  nearly  100  years  later*  Their  collections, 
which  contained  the  constitutions  from  the  time  of  Hadrian  to  Dio- 
cletian, are  lost,  and  we  have  only  some  fragments,  which  were  first 
edited  by  Jao.  Sicharduft  (Basil,  1528,  fol),  together  with  the  Codex 
Theodosianus.  The  fragments  are  in  Schulting's  'Jurisprud.  Yet. 
Ante-Just.,'  Lugd.  Bat.  1712,  and  in  the  '  Jus  Civile  Ante-Just.,'  BeroL 
1615,  purporting  to  be  taken  ex  Breviario  Alariciano;  but  a  more 
recent  and  a  very  valuable  edition  of  these  constitutions  has  been  pub- 
lished by  Hiinel,  at  Bonn,  1835,  entitled '  Codicis  Oregoriani  et  Codicis 
Hermogeniani  Fragmenta.'  In  connection  with  the  Theodosian  code  a 
remarkable  document  discovered  by  Clopius  deserves  mention,  the 
'  Gesta  in  Senatu  Urbis  Romee  de  recipiendo  Theodosiano  Codice,'  con- 
taining the  announcement  to  the  senate  of  Rome  by  the  consul 
A.  A.  Glabrio  Faustus  of  the  emperor's  legislative  enterprise,  and  the 
other's  concurrence,  "Quam  rem  setemus  princeps  dominus  noster 
Valentinianus,  devotione  socii  affectu  filii  oomprobavi,"  together  wit^ 
the  approbation  with  which  that  announcement  was  received.  Nor 
should  the  student  of  this  portion  of  the  ante-Justinianean  Roman 
law  omit  to  refer  to  a  work  of  much  research  and  sound  learning  for 
an  admirable  illustration  of  the  history  of  the  Theodoelan  era,  in 
Bishop  Muller's  '  Commentatio  historica  de  Qenio  Moribus  et  Luxu 
^vi  TheodoeianL' 

Another  and  more  important  collection  was  made  in  the  reign  of 
Theodosius  II.,  by  public  authority.  The  emperor  having  nominated, 
in  the  year  435,  a  commission  of  eight  persons,  including  Antiochus, 
who  was  their  director,  for  the  purpose  of  collecting  the  oonstitutions 
from  the  time  of  Constantine  the  Great,  three  years  afterwards  (a.d. 
488)  the  new  code,  called  Codex  Theodosianus,  was  confirmed  by  the 
emperor,  and  published  in  the  Eastern  empire.  It  contains  sixteen 
books,  divided  into  titles,  in  which  the  separate  constitutions  are 
arranged,  according  to  their  subject-matter,  in  such  a  way  that  many 
of  them  ftre  subdivided.  Some  additions,  called  novelln,  were  after- 
wards made  to  the  collection  of  Theodosius.  The  first  five  books  were 
lost,  but  portions  of  them  have  been  recently  discovered  at  Milan, 
by  Clossius  (Clossii '  Theodos.  Codic.  Genuin.  Fragmenta,'  Ttib.  1824); 
and  at  Turin,  by  Peyron,  ('Codic  Theodos.  Fragm.  Ined.,'  Tur., 
1823-4).  The  best  edition  of  the  Theodosian  Code  is  that  by  Jao. 
Gothofredus,  tom.  vi.,  Lugd.,  1665,  who  also  wrote  an  excellent  com- 
mentary on  it,  which  was  published,  together  with  the  text,  by  Ritter, 
Leipzig,  1736-54.  A  copy  of  this  code  has  appeared  in  the  Berlin 
edition  (1815)  of  the '  Jus  Civile  Ante-JustinianeuuL' 

In  the  year  506,  Alaric  IL  made  an  abridgement  of  ih»  Theodosian 
Code,  admng  to  it  the  excerpts  from  the  codioes  Gregoriani  and  Hermo- 
geniani, and  the  works  of  uie  Roman  lawyers  Gains  and  Paulus,  for 
the  use  of  the  Romans  then  living  in  the  empire  of  the  Visigoths ;  the 
collection  is  called  '  Breviarium  Alaricianum,'  and  is  also  known  by  the 
title '  Aniani  Breviarium.' 

The  last  and  most  important  collection  of  Roman  constitutions  was 
made  by  the  order  of  Justinian.     [Justinun's  Leqislation.] 

CONSTRUCTION  iGeometry),   AH  formation  of  Unes,  figures,  &a.. 
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which  IB  not  abBolutely  implied  in  the  hypothesis  of  the  prohlem  or 
theorem  in  question.  Thus,  in  the  proof  of  the  theorem,  "  the  square 
on  the  hypothenuse  of  a  right-angled  triangle  is  equal  to  the  sum  of  the 
Bquaras  on  the  sides/'  the  formation  of  the  rightingled  triangle  and  of 
the  squares  is  not  teohnioally  considered  as  part  of  the  construction, 
the  latter  term  being  only  used  to  imply  all  the  additional  formation 
of  figure  necessary  to  the  proofs 

A  question  is  frequently  said  to  be  solved  by  construction,  when  it 
is  only  meant  that  a  geometrical  method  of  solving  it  is  adopted,  as 
distinguidied  from  an  algebraical  solution.  An  equation  is  also  some- 
timea  said  to  be  constructed,  in  the  sense  inverse  to  that  in  which  it  is 
•aid  to  be  solved ;  that  is,  when  the  roots  are  given,  and  the  equation 
is  required  to  be  found. 

COKBUBSTANTIAL  (Consubstantialis)  is  equivalent  in  ezpresnon 
to  oo-essential,  and  is  the  translation  of  the  term  ifwowies,  homoousios, 
which,  in  the  commencement  of  the  4th  century,  was  the  subject  of  so 
much  lealous  contention  among  the  Trinitarian  and  Unitarian  sects  of 
Christians.  The  Arians  and  Eusebians,  who  asserted  the  second  person 
of  the  Trinity,  and  the  adherents  of  Maoedonius,  who  asserted  the 
third  person,  to  be  diflhrent  and  distinct  in  nature  from  the  first,  were 
strenuously  opposed  by  the  Athanssians,  who,  at  the  council  of  Nice 
(▲.D.  825),  adopted  as  the  pass-word  of  their  party  the  term  Sfioawriot, 
oonsubstantial,  or,  as  it  is  Englished  in  the  Nicene  creed,  "  Of  cm 
substance  with  the  Father."  There  were  three  conflicting  denomina- 
tions :  those  who  held  tiie  three  persons  to  be  of  the  same  substance, 
dfioovalosi  those  who  asserted  them  to  be  of  a  similar  substance, 
ifwiowUs  ;  and  those  who  contended  that  they  were  of  a  different  sub- 
stance, hfQfuTiot.  Between  these  parties  the  dispute  was  carried  on 
during  aevenX  years  with  great  violence;  and  suooesrive  councils, 
composed  of  hundreds  of  bishops,  continued  to  moet  for  the  purpose 
of  Storing  creeds  and  reciprocating  anathemas.  In  modem  times 
the  itrofUMs  doctrine  has  been  advocated  by  Dr.  Bury  in  his  '  Naked 
Gospel,'  a  work  which,  though  condemned  and  burnt  by  the  University 
of  Oxford,  wss  approved  and  adopted  by  Locke,  Clarke,  and  Whiston. 
The  oircumstantixd  particulars  of  the  ancient  controversy  may  be  found 
in  the  various  histories  of  the  councils  of  that  period,  and  its  modem 
revival  in  the  numerous  works  on  the  Unitarian  doctrines.  See  espe- 
cially the  article  '  Arianisme,'  in  Plugnet's '  Diet,  des  H^r^es.' 

CON8UB8TANTIATION,  or  IMPANATION,  U  a  term  adopted 
by  the  Lutheran  Church  to  designate  its  doctrine  of  the  Eucharist,  in 
contradistinction  to  the  transubstantiation  of  the  Church  of  Rome. 
Luther,  after  separating  from  the  Roman  Catholic  communion,  still  re- 
tained the  doctrine  of  the  real  presence ;  but  instead  of  teaching,  as  the 
Romanists  do,  that  the  priest's  pronunciation  of  the  words  of  conse- 
oration  at  once  deprive  the  bread  and  wine  on  the  altar  of  their  natural 
qualitiee,  and  transform  them  into  the  real  body  and  blood  of  Christ, 
he  taught  that  after  the  consecration  of  the  bread  and  wine,  they  are 
mjrsteriously  aeeompamed  with  the  real  body  and  blood.  In  short,  in 
transuhstantiaHon,  the  divine  body  and  blood  is  present  vfithmU  the 
bread  and  wine ;  and  in  eotuubstantiaUon  it  is  present  wiik  the  bread 
and  wine  :  the  former  effects  a  change  of  nature,  the  latter  a  change  of 
circumstance. 

The  Lutheran  doctrine  of  oonsubstantiatlon  vras  first  introduced 
into  the  church  by  John,  sumamed  Pungens  Asinus,  a  doctor  of  Paris, 
at  the  end  of  the  ISth  century.  His  work  on  this  subject,  entitled 
'  Determinatio  F.  Joanms  Parisiensis  de  modo  ezistendi  Corpus  Christ! 
in  Sacramento  Altaris,'  was  republished  by  Allix  in  1686. 

CONSUL  (a  word  of  the  same  family  as  consulere,  to  consult),  was 
the  title  of  the  highest  ordinary  magistrate  in  the  Roman  republic. 
King  Tarquinius  Superbus  having  been  expelled  from  Rome  for  his 
tyrannical  conduct,  by  the  joint  efibrts  of  the  patricians  and  plebeians, 
B.C.  409,  a  republic  was  estabUshed.  Instead  of  kings,  two  function- 
aries called  consuls  (consules,  in  Greek  fhrvroi)  were  appointed  to 
administer  the  republic.  The  first  consuls  were  Lucius  Junius  Brutus 
and  Lucius  Tarquinius  Collatinus  (or  M.  Horatius,  according  to  Poly- 
biuB,  iil  2*2).  Tne  consuls  were  annually  elected  in  the  Comitia  Cen- 
turiata,  and  at  first  were  only  chosen  from  the  patricians. 

As  the  consulship  was  established  in  the  place  of  the  kingly 
office,  the  consuls  also  were  invested  with  the  same  power  that  the 
kings  had.  (Niebuhi's  *  History ; '  Gibbgn's  *  History,'  i.  8 ;  Cicero, '  De 
Leg.'  iii.  8,  who  ascribes  to  them  "  regiam  potestatem  ").  The  consu- 
late was,  with  the  exception  of  the  dictatorship,  the  highest,  and, 
before  prastor,  sediles,  and  censors  existed,  the  onlv  supei  ior  admi- 
nistrative office  in  Rome.  The  consuls  were  at  the  head  of  the  whole 
republic ;  the  judiciary  < jurisdictio),  the  military  (imperium),  and  the 
executive  powers  were  all  united  in  them.  Accordingly,  we  find  them 
also  called  preotores,  and  judices,  and  imperatores.  They  presided  in 
the  senate,  where  they  had  an  elevated  seat,  and  the  business  in  the 
comitia  curiata  and  centuri  tta  was  conducted  by  them.  The  consuls 
created  the  qusstors  of  the  public  treasiuy,  and  thus  had  great  in- 
fluence in  the  administration  of  the  treasury,  the  quarters  being 
dependent  on  them.  They  could  also  conclude  peace  and  make 
alliances.  They  were  the  supreme  judges  in  all  suits  and  criminal 
trials. 

The  consuls  possessed  the  same  external  insignia  of  honour  as  the 
kings,  except  the  golden  crown  and  the  trabea  (purple  cloak),  which 
latter  they  were  onlv  allowed  to  wear  in  a  triumph.  They  hid  a 
■eeptre  of  ivory,  with  an  eagle  at  the  end.-   In  the  assemblies  of  the 


people  they  sat  on  the  sella  curulis  (an  ornamented  chair) ;  and  like 
the  other  senators  they  wore  the  toga  praetexta.  Twelve  lictors,  with 
the  fasces  and  axes,  as  the  symbol  of  the  consuls'  power  over  the  lives 
of  the  citizens,  preceded  eadi  of  them  at  first;  but  P.  Valerius,  called 
Poplicola,  a  name  which  implies  his  respect,  or  affected  respect,  for 
popular  rights,  limited  the  power  of  the  consuls,  and  curtailed  the 
external  symbols  of  their  authority.  In  the  city,  the  axes  were  taken 
from  the  fasces,  and  only  one  of  the  consuls  was  preceded  by  the 
twelve  lictors.  From  their  sentence  appeals  to  the  people  were  allowed. 
From  this  time  they  were  deprived  of  their  former  power  of  condemn- 
ing citizens  to  death  in  Rome,  and  the  power  of  scourging  them  only 
remained.  But  while  they  were  at  the  head  of  the  army  out  of  Rome, 
they  retained  the  axes  in  the  &sces  and  all  their  former  rights.  The 
consul  who,  according  to  the  settlement  of  Valerius,  was  not  preceded 
by  the  twelve  lictors,  had  a  public  slave,  called  accensus,  to  precede 
him.  The  right  to  the  twelve  lictors  and  the  supreme  authority  in 
matters  of  administration,  were  enjoyed  by  the  consuls  alternately 
from  month  to  month. 

The  patricians,  after  expelling  the  kings  with  the  help  of  the 
plebeians,  designed  to  transfer  Uie  royal  power  to  themselves,  which 
thejr  accomplished  by  securing  the  election  of  both  consuls  out  of 
their  own  body.  The  consuls  therefore  being  invested  with  the 
supreme  power,  the  stmggle  of  the  people  with  the  patricians  was 
at  the  same  time  a  stmggle  sgaiust  the  consuls.  Their  power  sustained 
a  great  shook  by  the  institution  of  the  tribunes  of  the  plebs.  Each 
of  the  tribunes,  whose  number  at  last  amounted  to  ten,  had  the 
right  of  putting  his  veto  on  the  measures  of  the  consuls.  In 
order  to  prevent  arbitrary  acts  of  the  consuls,  the  tribune  Terrentius, 
B.O.  461,  made  a  proposition  for  a  code  or  coUeotion  of  laws,  and  in  the 
year  B.o.  i6^  ten  men  (decemviri)  were  named  for  this  purpose,  who 
were  invested  with  full  powers,  and  all  other  functionaries  for  the 
time  were  suspended.  The  consulate  being  re-established,  the  tribunes, 
B.o.  iiif  proposed  that  the  people  should  choose  consuls  from  the 
plebeians  also,  a  proposal  which  gave  rise  to  a  long  and  violent  contest. 
The  consulship  was  again  suspended,  and  tribunes  of  war  (tribuni 
militares)  with  consular  power  were  appointed,  to  which  office  ple- 
beians also  were  made  eligible.  At  last,  b.o.  866,  the  first  plebeian  was 
elected  consul.  (Liv.  vi.  42;  viL  i.  2,  21-6.)  Afterwards  both  con- 
suls were  on  several  occasions  plebeians. 

In  the  mean  time  the  extension  of  the  state  made  it  impossible  for 
the  oonsuls  to  perform  the  increased  duties  of  their  office,  and  new 
functionaries  were  created.  In  b.o.  442,  the  censors,  and  B.o.  865,  the 
praters,  were  created,  which  latter  had  the  judicial  functions  pre- 
viously attached  to  the  consulate.  In  relation  to  these  new  magistrates, 
the  consul  was  called  magistratus  major,  or  superior  magistrate. 

Though  the  consular  power  was  thus  much  diminished,  it  was  still 
very  great.  AU  the  officers  of  the  state,  except  the  tribunes,  were 
under  the  consuls ;  they  summoned  the  meetings  of  the  senate,  re- 
ceived all  despatches,  and  gave  audiences  to  foreign  ambassadors.  In 
time  of  war  they  were  commanders-in-chief,  and  the  election  of  the 
military  officers  partly  depended  on  them.  In  critical  times  the 
consular  power  was  made  unlimited  by  the  decree  of  the  senate, 
"  videant  consules  ne  quid  respublica  detrimenti  capiat "  (they  should 
take  care  that  the  republic  sustained  no  harm).  Under  such  circum- 
stances they  could  require  the  strictest  obedience  from  all  the  citizens ; 
and  they  resumed  their  right  to  condemn  to  death  without  appeal. 

The  imperium  or  military  command  was  granted  to  the  consuls  by 
the  lex  curiata  [Comitia],  whereby  a  province  (provincia)  was  assigned 
to  them.  The  term  provincia  ori^nally  denoted  the  power  given  to 
discharge  some  public  duty  out  of  Rome,  particularly  the  command  of 
the  army  in  conquered  countries ;  and  these  countries  themselves  were 
called  provincioe  (provinces).  When  a  consul,  after  the  expiration  of 
his  term  of  office,  was  appointed  to  govern  a  province,  he  was  called 
pro-consul. 

At  first  no  particular  age  was  a  necessary  quali6cation  for  the  con- 
sulate. But  by  the  lex  Annalis,  proposed  by  the  tribune  L.  Villius,  in 
the  year  b.o.  181,  a  certain  age  was  required  for  each  magistrate;  and 
the  consul  must  be  forty-three  years  of  age.  But  this  law  was  not 
always  observed ;  M.  Valerius  Corvus  was  elected  consul  in  his  twenty- 
third,  and  Hcipio  Africanus  in  his  twenty-eighth  year.  No  one  could 
legally  be  re-elected  till  after  an  interval  of  ten  years ;  but  M.  Valerius 
Corvus  was  re-elected  six  times  and  Marias  seven  times. 

The  candidate  for  the  consulate  was  required  to  be  at  Rome  when 
the  election  took  place  in  the  comitia  centuriata,  a  rule  which  was  also 
sometimes  not  regarded.  The  elder  of  the  two  consuls  first  received  the 
fasces,  until  the  Kmperor  Augustus  prescribed,  by  the  law  called  lex 
Julia  and  Papia  Poppsa,  that  he  should  take  them  first  who  had  most 
children.  The  time  of  election  varied  at  different  periods  of  the 
Commonwealth ;  but  they  were  always  chosen  some  time  before  they 
entered  on  office,  and  were  called  designati.  The  time  of  entrance  on 
office  likewise  varied;  but  about  B.O.  164  it  was  fixed  that  they  should 
always  enter  on  their  office  on  the  Ist  of  January.  The  years  were 
named  after  the  consuls,  and  annual  registers  were  kept  for  that 
purpose,  which  were  called  Fasti  Consulares.  When  the  consuls 
entered  on  their  office,  they  went  in  a  solemn  procession  to  the  capitol 
to  sacrifice  to  Jupiter  Capitolinus ;  and  after  this  ceremony  the  senate 
held  a  solemn  session.  Within  the  five  next  days  they  were  to  take^ 
the  oath  to  administer  the  republic  according  to  the  kws ;  and  at  the 
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end  of  their  term  of  office  they  took  a  similar  oath.  Those  who  had 
discharged  the  office  of  consul  were  called  consulares,  and  enjoyed  a 
kind  of  pre-eminence  in  rank  over  the  other  senators. 


Conffolar  Medal  of  H.  Agrippa. 
British  Mnseiun.    Actual  size.    Bronse.    Weight,  158  grains. 

From  the  time  of  Sulla  and  Cmsar,  who  were  elected  perpetual 
dictators,  the  consulate  gradually  lost  stU  its  powers,  and  under  the 
emperors  it  sunk  to  a  mere  shadow  and  a  name.  Yet  consuls  were 
sitll  annually  elected  by  the  people,  until  the  time  of  Tiberius,  who 
ordered  that  they  should  be  chosen  by  the  senate.  The  number  of 
the  consuls  was  much  augmented  by  the  emperors ;  and  several  kinds 
of  consuls  were  made,  as  consules  ordinarii,  after  whom  the  years  still 
were  called ;  consules  suffecti,  elected  by  tbe  emperors ;  and  consules 
honorarii,  who  had  title  and  rank,  but  no  power.  In  the  reign  of 
Commodus  there  were  as  many  as  twenty-five  consuls  in  one  year. 
Constantine,  however,  restored  the  custom  of  appointing  two  consuls 
only  in  the  year,  one  for  Constantinople,  and  one  for  Rome,  who  were 
alone  to  act  as  supreme  judges  under  the  emperor.  The  last  consul 
at  Constantinople,  after  whom  the  year  was  denominated,  was  Basilius, 
junior,  in  the  year  1294  a.u.o.  or  541  a.d.,  in  the  reign  of  the  Emperor 
Justinianus.  The  laat  consul  at  Home  was  Theodorus  Paulinus,  in 
the  year  a  d.  536. 

CONSUL,  an  officer  appointed  by  a  government  to  reside  in  some 
foreign  country,  in  order  to  give  protection  to  such  subjects  of  the 
government  by  whom  he  is  appointed  as  may  have  conmiercial  dealings 
in  the  coimtry  where  the  consul  resides,  and  also  to  keep  his  employers 
informed  concerning  any  matters  relating  to  trade  which  may  be  of 
interest  or  advantage  for  them  to  know.  To  these  duties  are  some- 
times superadded  others  having  objects  more  directly  political,  but 
into  this  part  of  a  consul's  duty  it  is  not  necessary  to  enter  at  present, 
as  such  functions  are  assigned  to  consuls  not  as  such,  but  in  the 
absence  of  an  ambassador  or  other  political  agent  The  duties  of  an 
English  consul,  as  such,  cannot  perhaps  be  better  described  than  by 
giving  the  substance  of  the  general  instructions  with  which  he  is  fur- 
nished by  the  government  on  his  appointment. 

His  first  duty  is  to  exhibit  lus  conmiission,  either  directly,  or 
through  the  English  ambassador,  to  the  authorities  of  the  country  to 
which  he  is  accredited,  and  to  obtain  their  sanction  to  his  appointment : 
the  document  whereby  this  sanction  is  communicated,  is  called  an 
exequatur ;  its  issue  must  precede  the  commencement  of  his  consular 
duties,  and  its  possession  secures  to  the  consul  "the  enjoyment  of 
such  privileges,  immunities,  and  exemptions,  as  have  been  enjoyed  by 
his  predecessors,  and  as  are  usually  granted  to  consuls  in  the  country 
in  which  he  is  to  reside."     It  must  be  the  particular  study  of  the 
consul  "  to  become  conversant  with  the  laws  and  general  principles 
which  relate  to  the  trade  of  Great  Britain  with  foreign  parts  :  to  make 
himself  acquainted  with  the  language  and  with  the  municipal  laws  of 
the  country  wherein  he  resides,  and  especially  with  such  laws  as  have 
any  connexion  with  the  trade  between  the  two  countries."     It  is  the 
consul's  principal  duty  "  to  protect  and  promote  the  lawful  trade  and 
trading  interests  of  Great  Britain  by  every  fair  and  proper  means ; " 
but  he  is  at  the  same  time  "  to  caution  all  British  subjects  against 
carrying  on  an  illicit  commerce  to  the  detriment  of  the  revenue  and  in 
violation  of  the  laws  and  regulations  of  England,  or  of  the  country  in 
which  he  resides ; "  and  he  is  to  give  to  his  own  govemnient  notice  of 
any  attempt  at  such  illicit  trading.     The  consul  is  "to  give  his  best 
advice  and  assistance,  whenever  called  upon,  to  her  Majesty's  trading 
subjects,  quieting  their  dififerences,  promoting  peace,  harmony,  and 
good-will  amongut  them,  and  conciliating  as  much  as  possible  the 
subjects  of  the  two  countries  upon  all  points  of  difiference  which  may 
fall  under  hia  cognisance."    Should  any  attempts  be  made  to  injure 
British  subjects  in  person  or  in  property,  he  is  to  uphold  their  rightful 
interests  and  the  privileges  secured  to  them  by  treaty.     If,  in  such 
cases,  redress  cannot  be  obtained  from  the  local  administration,  he 
must  apply  to  the  British  minister  at  the  court  of  the  country  in 
which  he  resides,  and  place  the  matter  in  his  hands.    The  consul  must 
transmit  to  the  Secretary  of  State  for  Foreign  Afl&UB,  at  the  end  of 
every  year  a  return  of  the  trade  carried  on  at  the  different  ports  within 
his  consulate,  according  to  a  form  prescribed.    He  is  also  required  to 
send  quarterly  an  account  of  the  market  prices  of  agricultural  produce 
in  each  week  of  the  preceding  three  montiw,  with  the  course  of  ex- 
change, and  any  other  remarks  which  he  may  consider  necessary  for 
properly  explaining  the  state  of  the  market  for  com  and  grain.     It  is 
further  his  duty  to  keep  his  own  government  informed  as  to  the 
appearance  of  any  infectious  disease  at  the  place  of  his  residence.    The 


consul  is  required  to  afford  relief  to  any  distressed  British  seamen,  or 
other  British  subjects  thrown  upon  the  coast,  or  reaching  by  chance 
any  place  within  his  district,  and  he  is  to  endeavour  to  procure  for 
such  persons  the  means  of  returning  to  England.  He  is  to  furnish 
intelligence  to  the  conmianders  of  queen's  ships  touching  upon  the  coast 
where  he  is,  and  to  obtain  for  them,  when  required,  supplied  of  water 
and  provisions,  and  he  is  to  exert  himself  to  recover  all  wrecks  and 
stores  belonging  to  queen's  ships  when  found  at  sea,  and  brought  into 
the  port  where  he  resides. 

In  most' cases  consuls  are  subjects  of  the  state  by  whom  they  are 
appointed,  but  this  is  by  no  means  an  invariable  rule,  and  they  are 
sometimes  the  subjects  of  the  country  in  which  they  reside,  or  of 
some  other  country  foreign  to  both.    In  some  of  the  less  important 
places,  vice-consuls  are  selected  for  filling  the  office  from  among  the 
mercantile  class,  and  it  occasionally  happens  that  they  are  engaged  in 
commercial  pursuits  at  the  port  where  their  official  residence  is  fixed. 
Consuls  or  vice-consuls  are  appointed  by  the  English  government,  at 
all  the  chief  ports  with  which  the  nation  has  commercial  relations,  but 
the  precise  number  is  always  varying.    The  salaries  paid  vary  not  only 
in  the  manner  above  stated,  but  likewise  according  to  the  particular 
circumstances  attending  the  appointment,  a  residence  in  some  coimtries 
being  necessarily  more  expensive  than  in  others.     In  addition  to  their 
salaries,  consuls  are  in  the  receipt  of  fees  on  signing  various  documents, 
but  these  fees  are  of  small  amount. 
CONSUMPTION,  PULMONARY.    [Phthisis  Pulmonalis.] 
CONSUMPTION,  MESENTERIC.    [Marasmus.] 
CONSUMPTION,  in  political  economy,  is  the  end  of  production ; 
the  use,  the  expenditure,  of  articles  produced.     It  is  unnecessary  here 
to  enter  upon  any  examination  of  tne  theories  of  productive  and  un- 
productive consumption,  which  have  so  largely  occupied  the  attention 
of  writers  upon  political  economy.    We  have  stated  the  general  prin- 
ciple under  the  head  Capital.    The  natural  relations  between  pro- 
duction and  consumption  appear  very  unlikely  to  be  greatly  disturbed 
in  any  condition  of  society  in  which  tiiere  is  freedom  of  labour  and 
security  of  tproperty.    The  most  injudicious  and  extravagant  consump- 
tion on  the  part  of  the  few  is,  in  its  degree,  a  stimulus  to  a  more 
strenuous  production  on  the  part  of  the  many;  and  under  these  cir- 
cmnstances  there  is  sure  to  be  that  excess  of  production  over  con- 
sumption which  constitutes  capital.    The  creation  of  capital  shows 
that  the  production  has  been  greater  than  the  improductive  consump- 
tion.   A  judicious  and  well-regulated  expenditure  on  the  part  of  the 
few  would  doubtless  afford  a  more  certain  encouragement  to  the 
industry  of  the  producers,  and  the  excess  of  production  over  consump- 
tion would,  in  the  long  nm,  be  greater.     Whatever  injury  the  im- 
provident consumption  of  individuals  may  cause  to  themselves,  it  is 
quite  clear  that  the  producing  class  of  society  will  always  repair  the 
waste  of  the  spending  class  :  that  in  point  of  fact  there  will  be  an 
excess  of  production  over  consumption,  wherever  the  course  of  industry 
is  not  impeded  by  bad  laws,  or  by  a  wastefid  consumption  on  the  part 
of  a  government.     Whenever  a  government  engages  in  the  ruinous 
consumption  incidental  to  war,  for  example,  a  very  powerful  stimulus 
may  indeed  be  given  to  particular  branches  of  industry ;  but  other 
branches  of  industry  that  would  have  been  encoivaged  had  their 
money  remained  in  the  pockets  of  the  tax-payers,  will  proportionately 
be  depressed.     The  compensating  power  of  production  that  is  called 
forth  in  all  cases  of  private  consumption  must  be  deranged,  or  un- 
equally and  therefore  imperfectly  excited,  by  the  consumption  of  the 
state. 

CONTACT  (Geometry).  Two  lines,  one  of  which  at  least  is  curved, 
are  said  to  be  in  contact  when  they  have  a  common  point,  and  recede 
from  that  point  in  such  a  way  that  the  deflection  of  the  one  from  the 
other  will,  if  a  sufficiently  small  departure  be  taken,  become  as  small  a 
fraction  as  we  please  of  that  departure ;  that  is,  if  there  be  no  limit  to 
the  smallness  of  the  ratio  which  p  q  may  be  made  to  bear  to  o  N,  as  we 
approach  the  point  o.  The  subject  wUl  be  fiu*ther  discussed  mathe- 
matically in  Tangent;  Curvature;  Curves,  Theory  of;  and  we 
shall  at  present  confine  ourselves  to  pointing  out  the  connection 
between  the  preceding  definition,  which  is  refined  and  mathematical, 
and  the  obvious  ocular  phenomenon,  by  perception  of  which  we  imme- 
diately admit  a  marked  difference  of  character  between  contact,  as 
shown  at  s,  and  simple  ifitcrsection,  as  shown  at  r. 

All  our  perceptions  of  lines  being  ocular  and  physical  in  the  first 
instance,  there  is  a  minimum  visibiU,  or  least  visible  distance,  at  which 
lines  will  run  into  each  other.  Now  if  p  q  and  o  n  always  preserve 
such  a  ratio  to  each  other  that  the  minima  vitibilia  of  these  lines  arrive 
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nearly  together,  pq  will  not  be  lost  to  sight  before  ov,  and  the  curves 
will  continue  distinct  up  to  the  very  point  of  meeting.  But  if  pq 
Himini»h  BO  rapidly  as  compared  with  o  N^  as  to  be  lost  to  sigat  while 
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o  N  is  stiU  visible  as  a  Tenffih,  the  two  curves  will  appear  to  ooincide 
for  a  visible  length,  which  forms  the  principal  ocular  feature  of  contact. 
But  this  pradical  contact  is  not  admitted  in  geometry,  a  science  of 
reason,  in  which  no  length  is  considered  as  invisible ;  so  that  contact 
is  only  said  to  exist  where  the  ratio  of  p  Q  to  o  N  diminishes — not 
merely  very  much — but  without  limit.  Let  on  and  pq  be  the 
fractions  x  and  i;  of  a  linear  unit.  If  then  v  diminish  without  limit 
when  compared  with  x,  but  always  'retain  a  finite  ratio  to  o^,  the 
contact  is  said  to  he  of  the  fint  order  /  if  v  also  diminish  without 
limit  when  compared  with  3d^,  but  always  retain  a  finite  ratio  to  a?,  the 
contact  is  said  to  be  of  the  second  order,  and  so  on.  These  different 
orders  of  contact  exhibit  nothing  to  the  eye  but  a  closer  approach, 
the  higher  the  order  of  contact;  except  in  this,  that  contacts  of  an 
even  order  are  always  accompanied  by  the  irUeructmg  coinddenoe 
shown  at  s,  while  contacts  of  an  odd  order  make  the  curves  tan- 
^nt  to  each  other  in  the  sense  in  which  the  word  is  used  by  Euchd^ 
as  at  T. 

CONTAGION,  THE  MATTER  OF,  a  poison  which,  on  entering 
the  blood,  produces  a  definite  train  of  morbid  phenomena,  and  which 
communicates  to  the  blood  the  property  of  generating  a  similar  poison, 
capable  of  producing  precisely  similar  morbid  phenomena.  Considered 
as  a  morbific  matter  tui  generic,  contagion,  then,  is  an  agent  which 
produces  a  disease  of  a  definite  nature,  one  of  the  distinctive  charac- 
ters of  which  is  that  in  its  progress  a  peculiar  matter  is  secreted  from 
the  blood,  which,  when  introduced  into  the  blood  of  another  indivi- 
dual, produces  precisely  the  same  disease.  The  term  contagion  is  also 
in  common  use  to  denote  the  actual  propagation  of  diseases  of  a 
specific  nature  from  person  to  person.  Such  diseases,  so  propagated, 
are  called  contagious ;  and  the  matter  by  which  they  are  propagated  is 
called  contagious  matter  or  contagion. 

The  disease  called  small-pox  e^bita  a  series  of  morbid  phenomena 
peculiar  to  itself.  These  peculiar  phenomena  constitute  it  a  distinct  or 
generic  disease.  The  pustules  formed  in  its  progress,  the  formation  of 
which  is  one  of  the  series  of  morbid  phenomena  distinctive  of  it, 
contain  a  peculiar  secretion,  a  specific  poison,  which,  on  being  intro- 
duced into  the  blood  of  a  person  previously  in  sound  health,  as  by 
inoculation,  produces  in  that  person  small-pox.  This  disease,  then, 
presents  idl  the  characters  of  a  contagious  disease. 

According  to  the  etymological  signification  of  the  term,  the  propa- 
gation of  disease  from  person  to  person  by  contagion  depends  on  the 
actual  contact  of  the  body  which  receives  with  that  which  communi- 
cates the  poison.  But  direct  contact  is  not  indispensable  to  the  pro- 
pagation of  a  contagious  disease.  There  are  contagious  diseases 
wMch  are  absolutely  incommunicable  without  direct  contact ;  but 
there  are  others  which  are  capable  of  communication  both  by  contact 
and  without  it.  A  particle  of  the  matter  of  small-pox,  for  example, 
placed  in  direct  contact  with  the  body,  will  produce  small-pox ;  but 
the  matter  of  small-pox  is  likewise  capable  of  being  dissolved  or 
suspended  in  the  air ;  and  the  air  thus  loaded  with  smaU-pox  matter, 
on  coming  in  contact  with  the  body,  is  capable  of  produomg  small-pox. 
Hence  contagious  diseases  are  divided  into  two  great  classes;  into 
those  in  which  the  contagious  matter  acts  only  by  positive  contact  of 
person  with  person,  and  into  those  in  which  it  acts  both  by  positive 
contact  and  through  the  medium  of  the  air.  Contagion  may  therefore 
be  said  to  be  immediate  or  mediate,  contactual  or  remote. 

Contagion  is  carefully  to  be  distinguished  from  infection.  [In- 
pection!] 

CONTEMPT.  A  contempt  in  law  is  a  disobedience  of  the  rules, 
orders,  or  process  of  a  court  of  justice,  or  a  disturbance  or  interruption 
of  its  proceedings.  Contempts  by  a  contumacious  resistance  to  the 
process  of  a  court,  such  as  the  refusal  of  a  sheriff  to  return  a  writ,  are 
punishable  by  attachment ;  but  contempts  done  in  the  presence  of  the 
court,  which  cause  an  obstruction  to  its  proceedings  in  admmistering 
the  law,  may  be  punished  or  repressed  in  a  summary  manner  by  the 
commitment  of  the  offender  to  prison  or  by  fining  him.  The  power  of 
enforcing  their  process,  and  of  vindicating  their  authority  against  open 
obstruction  or  defiance,  is  incident  to  all  courts ;  and  the  means  which 
the  law  intrusts  to  them  for  that  purpose  are  attachment  for  contempts 
committed  out  of  court,  and  commitment  and  fine  for  contempts  done 
in  facie  eurice.    [Attachment. ] 

CONTENT  (contentus,  contained),  the  quantity  of  space  contained 
in  any  portion  of  space,  measured  by  the  number  of  times  which  some 
arbitrary  unit  is  contained  in  the  space.  Thus,  linear  content  is 
simply  Length  ;  superficial  content  is  Area  or  surface ;  soUd  content 
(in  which  sense  the  word  is  principally  used),  also  called  volume,  is  the 
number  of  solid  units  contained  in  a  space.  These  solid  units  are 
always  cubes,  described  on  the  unit  of  length.  Thus,  when  the  inch 
or  foot  is  employed  in  measuring  lengths,  the  cubic  inch  or  cubic  foot 
is  always  employed  as  the  measure  of  solid  content. 

The  soUd  content  of  a  rectangular  parallelopiped  (or  figure  like  a 
box)  is  found  by  multiplying  together  the  units  in  the  lengths  of  its 
three  dimensions.  Thus,  3  feet  of  length,  24  feet  of  breadth,  and  4 
feet  of  height,  give  S  x  24  x  4,  or  30  cubic  feet. 

The  soUd  content  of  any  cylinder  or  prism  is  found  by  multiplying 
together  the  number  of  square  units  in  the  base  and  the  number  of 
linear  units  in  the  altitude;  and  one-third  of  a  similar  product  is 
the  content  of  a  pyramid  or  a  cone.  The  content  of  any  irregular 
■olid  bounded  by  planes  must  be  found  by  dividing  it  into  pyramids. 


Weight  is  thus  connected  with  content  accurately  enough  for 
common  purposes.  Multiply  the  number  of  cvihio  feet  by  1000  times 
the  specific  gravity ;  the  result  is  the  number  of  ounces  avoirdupois. 
Roughly,  multiply  the  number  of  cubic  feet  by  the  specific  gravitv, 
and  five-ninths  of  the  result  is  the  number  of  cwt&  Thus,  the  specino 
gravity  of  brick  being  2,  a  cube  of  bricks  20  feet  long  every  way 
weighs  I  of  20  X  20  X  20  X  2,  or  8889  cwt. 

To  find  the  solid  content  of  a  sphere,  take  |Vths  of  the  rad.  x 
rad.  X  rad.  Thus,  the  radius  of  a  sphere  being  4  feet,  the  number 
of  cubic  feet  contained  is  4  x  4  x  4  x  877  -4-  90,  or  2681. 

CONTINGENT  REMAINDER.    [Remaindeb.] 

CONTINUED  BASE,  in  Music,  is  the  figured  base  of  a  score  used 
throughout,  and  so  called  to  distinguish  it  from  the  vocal  base,  as  weU 
as  from  the  base  staves  assigned  to  particular  instruments.  The  term 
is  only  to  be  foimd  in  very  old  music,  and  is  now  become  obsolete. 

CONTRABAND.    [Customs  Duties.] 

CONTRACT.      [AOBEEMENT.] 

CONTRACTION,  in  Surgery,  an  abnormal  and  permanent  alteration 
in  the  relative  position  and  forms  of  parts,  arising  from  various  causes. 
Under  the  heads  Anohtlobis,  and  Distortion,  some  of  the  more 
remarkable  results  of  contractions  have  been  pointed  out.  In  this 
article  we  shall  describe  the  nature  of  club-foot  and  wry-neck,  and' 
point  out  the  recent  mode  of  treating  these  contractions  by  surgical 
operation,  which  has  been  remarkably  suooessful. 

Club-foot,  TaUpa,  U  the  term  which  has  been  applied  to  all  kinds  of 
distortion  of  the  foot.  Four  species  have  been  described:  taHpet 
varus,  distortion  of  the  foot  inwards;  taUpes  valgus,  evendon  of  &e 
foot ;  talipes  equinus,  forced  extension ;  and  taUpes  ^ealeaneus  or  udus, 
extreme  flexion  of  the  foot  upon  the  leg.  TiU  within  a  recent  period 
it  was  a  generally  received  opinion,  that  all  forms  of  club-foot  con- 
sisted in  a  malformation  of  the  bones  of  the  tarsus,  more  particularly 
the  astragalus,  and  this  malformation  was  traced  to  a  diseased  con- 
dition of  the  bones.  It  is  a  curious  &ct,  however,  that  Hippocrates 
attributed  club-foot  to  the  unnatural  contraction  of  one  set  of  liga- 
ments and  the  elongation  of  another.  Whether  this  be  the  original 
cause  of  the  distortion  may  be  doubted,  but  there  can  be  no  doubt  as 
to  its  being  a  result,  and  that  the  only  malformation  which  exists  in 
the  parts  is  removed  by  relieving  the  contraction  of  the  ligaments.  It 
is,  however,  to  Delpech  in  modem  times  that  we  are  indebted  for  a 
sound  view  of  the  nature  of  club-foot,  and  more  particularly  for  sug- 
gesting, though  himself  unsuccessful,  the  modem  operation  for  its 
relief.  Two  cases  of  dub-foot,  which  had  been  produced  after  the 
bones  had  attained  their  full  development,  led  him  to  regard  the 
irregular  action  of  the  muscles  as  the  cause.  To  this  conclusion  also 
Stromeyer  of  Berlin  was  led,  by  an  inquiry  in  which  he  engaged,  on 
the  occurrence  of  paralysis  in  the  muscles  of  inspiration.  The  follow- 
ing are  the  various  sources  of  distortion  dependent  upon  irregular 
action  of  the  muscles,  according  to  Dr.  Stromeyer. 

1.  Structural  changes  in  the  muscles,  inflammation  and  wounds, 
with  loss  of  substance. 

2.  Debility  and  inactivity  of  antagonists,  produced  either  by  wounds 
of  tendons  or  the  bellies  of  antagonist  muscles,  or  by  paralysis  of  the 
nerves  of  antagonist  muscles. 

3.  Diminution  of  voluntary  power  in  the  entire  limb  through  which 
the  flexors  or  extensors  preponderate  over  the  extensors  or  flexors  by 
the  constant  organic  contraction  of  the  muscles. 

4.  Painful  affections  of  the  part,'reatraining  or  prohibiting  motion, 
such  as  that  from  inflammation  of  a  joint. 

5.  Increased  energy  in  the  muscle,  morbid  contraction  or  motion  in 
the  muscular  fibres,  tonic  spasm. 

The  various  modes  of  treatment  of  club-foot  formerly  pursued  indi- 
cated the  want  of  a  definite  knowledge  of  its  nature.  They  were 
mostly  mechanical,  and  seldom  effected  the  object  they  had  in  view. 
The  mode  of  treatment  now  more  generally  pursued  is  the  use  of 
mechanical  means  after  the  performance  of  a  sui^cal  operation.  The 
operation  consists  in  dividing  the  tendons  of  the  contracted  muscle, 
which  admits  of  the  restoration  of  the  malformed  parts  to  their  normal 
position,  and  the  space  between  the  divided  ends  of  the  tendon  is  filled 
up  with  new  matter,  and  the  function  of  the  muscle  is  normally  per- 
formed. This  operation,  simple  as  it  is,  was  never  performed  till  the 
year  1784,  when  Lorenz,  a  surgeon  at  Frankfort,  divided  the  tendo- 
achillis  for  the  cure  of  a  case  of  club-foot,  under' the  direction  of 
Thilenius.  The  same  operation  was  afterwards  unsuccessfully  resorted 
to  by  Sartorius  and  Michaelis.  In  1816  Delpech  again  attempted  it, 
and  upon  more  philosophical  principles  than  his  predecessors,  but  he 
also  filled.  This  did  not  prevent  Stromeyer  from  repeating  the  opera- 
tion in  1831,  which  was  perfectly  successful.  In  1833  and  1836  he 
published  two  memoirs,  containing  six  successful  cases.  It  was  speedily 
performed  again  by  several  surgeons  in  England  and  on  the  Continent, 
and  the  value  and  utihty  of  the  operation  are  now  imiversally  admitted. 
The  principal  rule  to  be  observed  in  the  operation  is  not  to  cut  through 
more  parts  than  is  necessary,  and  to  divide  the  tendon  of  the  con- 
tracted muscle.  The  division  of  the  tendo-achillis  is  however  only 
calculated  to  reUeve  talipes  equinus  and  the  slighter  cases  of  varus. 
But  in  the  severer  forms  of  varus,  the  tendons  of  the  tibialis  posticus, 
flexor  longus  pollids,  and  sometimes  of  the  tibialis  posticus,  require 
division.  In  valgus  the  tendons  of  the  peronei  as  well  as  the  tendo- 
achillis  require  (Uvision.    The  principal  part  of  the  treatment  takes 
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place  ofUr  the  operation,  and  oongUt«  of  applying  Tarioui  mechanical 
xneails  for  the  restoration  of  the  parte  to  thejf  nornutl  position.  Thia 
treatment  ia  generally  oommenced  from  two  to  four  days  after  the 
operation.  A  great  variety  of  apparatiw  have  been  designed  for  the 
purpoae,  but  each  coae  requires  a  peculiar  adaptation  of  the  means  for 
efiecting  the  roduotion  of  the  parts. 

Club-hand  does  not  occur  so  frequently  as  club-foot,  but  tiie  distor> 
tion  is  of  precisely  the  same  nature,  and  requires  for  its  removal  the 
application  of  Uie  same  measures. 

Wry-neck  {Capvi  obn^umf  TorH-coUU)  is  a  disease  of  the  same  nature 
as  the  preceding,  and  most  frequently  arises  from  the  unequal  con- 
traction of  the  muscles  of  the  neck,  originating  in  some  one  of  the 
causes  previously  mentioned.  The  consequence  is  that  the  head  is 
permanently  inclined  towards  one  of  the  shoulders.  Bometimes  thia 
difiease  arises  from  disease  in  the  vertebns  or  from  the  contraction  of 
cicatrices  after  severe  wounds  and  bums  of  the  neck.  In  the  former 
case  tlie  wry-neck  can  seldom  be  removed,  but  in  ttie  latter  the  cicatrix 
may  sometimes  be  advantageously  divided,  and  the  wound  allowed  to 
heal  again  with  the  head  in  its  natural  position.  Where  it  depends  on 
contraction  of  the  muscles,  the  same  operation  may  be  had  recourse 
to  as  is  used  for  the  relief  of  club-foot  and  club-hand.  It  is  a  curious 
fact  that  the  operation  for  dividing  the  muscles  in  wry-neck  had  been 
recommended  and  practised  long  before  it  was  found  to  be  gmierally 
applicable  to  the  treatment  of  contractions.  When  it  is  determined  to 
treat  wry-neck  by  mechanical  means  without  operation,  tiie  best  appar 
ratus  is  that  of  Jorg.  It  consists  of  a  pair  of  leather  stays,  and  of  a 
band  or  fillet  which  goes  round  the  head.  To  the  stays  is  attached  a 
pulley,  over  which  runs  a  band  to  Uie  back  of  the  ear,  in  the  direction 
of  the  muscles  of  the  neck,  and  which  can  be  tightened  by  means  of  a 
screw.  It  thus  acts  on  the  head  aji  the  muscles  would  do  if  they  were 
in  action. 

Dr.  Little  of  London  has  recently  published  a  work  on  the  applica- 
tion of  the  Stromeyerian  operation  to  contractions  depending  on  what 
is  called  partial  ankyloais.  These  ankyloses  depend  upon  some  organic 
or  functional  lesion  of  tendon  or  muscle,  arising  from  one  of  the  ioh 
lowing  causes:  I.  From  sloughing  or  adhesion.  3.  From  spasmodic 
contraction.  8.  From  organic  contraction  through  paralysis  of  antago- 
nist muscles.  4.  From  conduction  owing  to  long-continued  rest  of  the 
limb.  When  this  kind  of  ankylosis  has  not  existed  for  a  great  length 
of  time,  or  occurs  in  ^oung  persons,  a  division  of  the  contracted  muscle, 
and  a  careful  extension  of  the  limb  afterwards,  is  very  often  followed 
by  a  complete  restoration  of  the  function  of  the  ankylosed  joint. 

The  same  causes  which  produce  the  above-named  diseases  give  rise 
to  the  irregular  action  of  tiie  eye  called  squinting,  and  the  operation 
of  Stromeyer  has  been  found  perfectiy  successful  in  this  deformity. 
[Sqdwting.] 

(Little,  On  AnkyloM;  Littie,  On  CluUhFoot;  Cooper's  SunffiMUHe- 
tionary;  Cooper,  Firit  Imet  of  Surgery;  Articles  'Anchylosis'  and 
>   '  Club-Foot,'  Oyclopadia  of  Surgery.) 

CONTRALTO ;  CONTRATENOR.  [Alto.] 

CONTRARY  and  CONTRADICTORY.  Two  propositions  are  com- 
monly said  by  logicians  to  be  contrary  when  the  one  denies  every  pos- 
sible case  of  the  other ;  and  to  be  contradictory,  when  one  being 
universal,  the  other  denies  some  of  the  things  asserted  in  the  first. 
Thus,  the  contrary  proposition  to  **  every  A  is  B  "  is,  "  no  A  is  B,**  and 
its  contradictory  is,  "  some  As  are  not  Bs.** 

Contrary  propositions  may  be  both  false,  but  oannot  be  both  true ; 
as  in  "  all  angleu  are  equal,"  and  *'  no  angles  are  equal."  But  of  con- 
tradictory propositions  one  must  be  true  and  one  must  be  false ;  either 
'*  all  angles  are  equal,"  or  "  some  angles  are  not  equal"  One  of  the 
most  common  fallacies  of  conversation  and  debate  (and  occsaionally  of 
written  argument)  is  fixing  the  assertion  of  ike  contrary  upon  one  who 
simply  contradicts.  And,  on  the  other  hand,  nothing  is  more  common 
than  to  assume  a  oontrary  as  proved  upon  groimds  which  establish  only 
the  contradictory. 

The  most  easy  way  of  establishing  general  propositions  is,  in  many 
cases,  the  refutation  of  the  contradictory ;  and  here  is  another  source 
of  error,  since  the  refutation  of  the  contrary  is  frequentiy  supposed  to 
have  the  same  efiiact. 

In  common  language,  the  two  words  are  used  in  the  same  sense ; 
persons  are  said  to  maintain  contrary  sides  of  an  argument,  when  their 
conclusions  are  not  the  technical  contraries  of  the  logicians,  but  only 
contradictory  of  each  other.  The  common  question,  *'  Have  you  any- 
thing to  say  to  the  contrary}"  always  means,  "Can  you  eontradiet 
thisT' 

CONVENT,  from  the  Latin  eonventua,  an  assembly  or  meeting 
together.  This  word  is  used  in  a  double  sense,  first,  for  any  corpora- 
tion or  community  of  religious,  whether  monks  or  nuns ;  and  secondly, 
for  the  house,  abbey,  monastery,  or  nunnery  in  which  such  monks  or 
nuns  dwell,  Shakspere  uses  it  in  the  first  sense,  when  he  says  of 
Wolsey^ 

"  At  last,  with  easy  rcadi,  he  enrae  to  Leicester, 
Lodged  in  the  abbejr  j  where  the  reverend  abbot 
'With  all  bi»  eonTcnt  bonourably  received  him." 

Hen.  VIII.,  aot  Iv.,  M.  2. 

Addison  uses  it  for  the  building  :— ''  One  seldom  finds  in  Italy  a 
spot  of  ground  more  agreeable  than  ordinary  that  is  not  covered  with  a 
convent." 


Fureti^,  who  wrote  his  dictionary  in  the  time  of  Louis  XFV,,  says 
there  were  no  fewer  than  14,000  convents  formerly  in  France. 

Convent,  as  related  to  the  foreign  military  orders,  meant  the  prin- 
cipal seat  or  head  of  the  order.  Fureti^re  says,  **  La  Commanderie  de 
Boisy,  pHks  d'Orleans,  est  le  Convent  gtfn^ral  de  I'Ordre  de  Si.  Laaiare.** 

The  earliest  inhabitants  of  convents  were  termed  Oeenobites,  from 
the  Greek  words  Koiviir  and  fiios,  as  living  in  community.  They  dwelt 
chiefly  in  Egypt.  Fleury  (*  Hist.  Eodes.,'  4to,  tom.  v.  p.  14,  Paris, 
1720,)  dates  their  institution  as  early  as  the  days  of  the  Apostles ; 
others,  probably  with  more  correctness,  give  them  a  later  origin. 
St.  Pachomius,  abbot  of  Tabenna,  on  the  buiks  of  the  Nile,  whu  was 
bom  at  the  dose  of  the  third  century,  is  believed  to  have  been  the 
first  person  who  drew  up  a  rule  for  the  Oajnobites,  (Horeii^  *  Diet 
Histor.,'  tom.  viii.)    [MonASTKRy.] 

CONVENTION,  MILITARY,  a  treaty  made  between  the  eom- 
naanders  of  two  opposing  armies  concerning  the  terms  on  which  a  tem- 
porary cessation  of  hostilities  shall  take  place  between  them.  It  is 
usually  solicited  by  that  general  who  has  suffered  a  defeat,  when  his 
retreat  is  not  secure  and  small  chance  is  left  of  maintaining  his  position ; 
and  it  is  sddom  refused  by  the  victor,  since  without  incurring  the  un- 
avoidable loss  attending  an  action,  his  force  becomes  immediately  dis- 
posable for  other  operations. 

In  1757  the  Duke  of  Cumberland,  when  in  danger  of  being  sur- 
rounded, entered  into  a  convention  with  the  Duke  de  Bichellea, 
through  the  medium  of  Denmark,  by  which,  on  oonsenting  to  disband 
all  his  auxiliaries,  he  was  allowed  to  retire  with  the  English  troops 
across  the  Elbe.  And  in  1799,  when  the  Anglo-Russian  army  failed  in 
the  attempt  to  deliver  Holland  from  the  French  power,  the  Duke  of 
York  made  a  treaty  with  General  Brune  by  which  the  invading  force 
was  allowed  to  re-embark  on  condition  that  8000  French  and  Dutch 
prisoners  of  war  in  England  should  be  restored. 

After  the  battie  of  Vimeira  in  1808,  the  Duke  of  Abraates,  having 
been  defeated,  and  fearing  a  general  rising  in  Lisbon  against  him,  sent 
General  Kellerman  to  the  quarters  of  the  British  commander-in-chief, 
to  request  a  cessation  of  arms,  and  propose  a  convention  by  which  the 
French  troops  might  be  allowed  to  retire  from  Portugal.  Thia  being 
granted,  it  was  filially  arranged  in  the  convention  that  they  should  not 
be  considered  as  prisoners  of  war ;  and  that,  with  their  property,  public 
and  private,  their  guns  and  cavalry  horses,  they  should  be  transported 
to  France :  on  the  other  hand,  all  the  fortresses  which  had  not  capitulated 
were  to  be  given  up  to  the  British,  and  a  Russian  fleet,  then  in  the 
TaguB,  was  to  be  detained  in  Engliah  ports  till  after  the  conclusion  of 
a  peace.  This  is  the  celebrated  convention  which  was  made  at  Lisbon, 
and  is  generally  but  improperly  called  "  of  Cintra."  It  excited  much 
dissatisfaction  both  in  Portugal  and  England.  (Napier,  vol.  i)  By  the 
appointment  of  a  committee  consisting  of  one  individual  of  each  of  the 
three  nations,  all  causes  of  complaint  were,  however,  finally  removed. 

CONVENTION  PARLIAMENT.  Two  days  after  the  abdication 
[Abdioation]  of  James  II.,  the  Prince  of  Orange  invited  the  lords 
spiritual  and  temporal,  to  the  numbw  of  about  idnety,  who  had  taken 
their  places  in  Uie  House  of  Lords,  together  with  such  penons  as  had 
sat  in  Parliament  in  the  reign  of  Charles  II.,  to  the  number  of  about 
a  hundred  and  fifty,  with  the  aldermen  of  London,  and  fifty  of  the 
common  council,  to  meet  him,  and  he  requested  them  **  to  consider  the 
state  of  the  country,  and  to  communicate  to  him  the  result  of  their 
deliberations."  They  did  so,  and  the  recommendation  was  that  he 
should  summon  a  convention  of  the  estates  of  the  realm.  The  prince 
accordingly  despatched  circular  letters  to  the  several  counties,  univer- 
sities, cities,  and  boroughs,  for  the  election  of  members.  The  con- 
vention, or  parliament,  as  it  was  afterwards  dedared  to  be,  passed  the 
Act  of  Settiement,  which  declared  the  throne  vacant,  and  conferred 
the  crown,  with  constitutional  limitations  to  its  power,  on  the  Prince 
and  Princess  of  Orange  jointly.  The  Convention  Parliament  was  dis- 
solved 29th  January,  1691.  (See  ''  Popular  History  of  England/  by 
Charles  Knight,  vol.  iv.,  p.  448,  et  teg,) 

CONVENTION  TREATIES.  These  are  treaties  entered  into 
between  different  states,  under  which  they  each  bind  themselves  to 
observe  certain  stipu'ations  contained  in  the  treaty.  In  1843  two  acts 
were  passed  (6  &  7  Vict.  c.  75  and  c.  76)  for  giving  effect  to  conventions 
between  her  Majesty  and  the  King  of  the  French  and  the  United 
States  of  North  America  for  the  apprehension  of  certain  offenders. 

The  act  relating  to  France  (c.  75)  legalises  the  convention  entered 
into  with  the  government  of  that  country  for  the  giving  up  of  offenders 
who  may  escape  from  France  into  England.  On  requisition  duly  made 
by  the  French  ambassador,  a  warrant  will  be  issued  for  the  apprehen- 
sion of  fugitives  accused  of  having  committed  the  crimes  of  murder 
(as  defined  by  the  French  code),  attempt  at  murder,  forgery,  or 
fraudulent  bankruptcy;  and  any  justice  before  whom  they  may  be 
brought  is  authorised  to  commit  them  to  jail  until  delivered  up  pur- 
suant to  the  ambassador's  requisition.  Copies  of  the  depositions  on 
which  the  original  warrant  was  issued,  dul^  oertitied  as  true  copies, 
are  to  be  received  as  evidence.  But  no  justice  is  to  issue  a  warrant 
for  the  apprehension  of  any  French  fugitive  unless  the  party  applying 
is  the  bearer  of  a  warrant  or  document,  issued  by  a  judge  or  com- 
petent authority  in  France,  authenticated  in  such  a  manner  as  would 
justify  the  arrest  of  the  supposed  offender  in  France  upon  the  same 
charge.  The  secretary  of  state  will  order  the  person  committed  to  be 
delivered  up  to  the  person  or  persons  authorised  to  reoeive  him.    U 
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the  i^ifloner  committed  Bhall  not  be  oonvejed  out  of  her  Majesty's 
dommions  within  two  months  from  the  time  of  his  committal,  any  of 
her  Majesty's  judges,  on  application  made  to  them,  and  after  notice  of 
such  application  has  been  sent  to  the  secretary  of  state  (or  to  the  acting 
governor  in  a  colony),  may  order  such  person  to  be  discharged,  unless 
good  cause  shall  be  shown  to  the  contrA*y.  The  act  is  to  extend  to  all 
her  Majesty's  present  or  future  possessions,  and  to  continue  in  force 
during  the  continuance  of  the  oonrention. 

The  act  relating  to  America  (c.  76)  is  similar  in  its  nature  and 
purposes  to  the  one  relating  to  France ;  but  the  crimes  specified  in- 
clude, in  addition,  piracy,  arson,  and  robbery,  and  do  not  include 
fraudulent  bankruptcy.  Difficulties,  however,  have  arisen  as  to  the 
jurisdiction  of  either  country  as  to  crimes  committed  at  sea.  A 
murder  may  be  committed  on  an  English  subject  on  board  an  American 
vessel  (or  vio^  vera&),  and  in  whichever  country  it  arrives  it  is  unde- 
cided whether  either  country  has  jurisdiction  over  the  caee. 

In  1844  a  case  occurred  of  a  fraudulent  French  bankrupt  who  had 
escaped  to  England,  and  the  French  government  demanded  that  he 
should  be  given  up  under  the  Convention  Treaty.  He  was  arrested 
and  taken  to  prison ;  but  before  the  surrender  could  take  place  he 
applied  for  writ  of  habeas  corpus,  on  the  ground  that  fraudulent  bank- 
ruptcy was  an  offence  unknown  to  the  law  of  England,  and  that  there- 
fore it  was  contrary  to  law  to  arrest  him  or  keep  him  in  custody  on 
such  a  charge.  The  warrant  of  commitment  did  not  specify  that  the 
prisoner  should  be  given  up  on  requisition  duly  made  according  to  the 
act,  but  the  words  were, "  until  he  shall  be  delivered  by  due  course  of 
law.'*  In  consequence  of  the  defective  application  of  the  Convention 
Treaty  in  this  particular  case  the  prisoner  was  discharged. 

CONVERGENT,  CONVERGENCY,  DIVERGENT,  DIVERr 
GENCT.  When  a  series  of  numbers  proceeding  without  end,  has 
terms  which  diminish  in  sudi  a  manner  that  no  number  whatsoever  of 
them  added  together  will  be  as  great  as  a  certain  given  number,  the 
series  is  called  convergent.  But  when  such  a  nuinlaer  can  be  added 
together  as  will  surpass  any  given  number,  however  great^  the  series  is 
called  divergent.    Thus,  of  the  two  following  series— 

the  first  is  convergent,  for  no  number  of  its  terms,  however  great,  will 
amount  to  S :  the  second  is  divergent,  and  the  sum  of  its  terms  may  be 
made  to  exceed  any  number.  By  going  a  mile,  then  half  a  mile,  then 
a  quarter  of  a  mile,  ^.j  two  miles  could  never  be  completed :  but  by 
going  a  mUe,  then  half  a  mile,  then  one-third  of  a  mile,  &c.,  a  hundred 
million  of  miles,  or  any  greater  number,  could  be  surpoussed. 

The  subjeot  of  the  convergenoy  of  aeries  is  one  of  fundamental 
importance  in  the  whole  of  the  mathematics ;  but  it  Is  only  recently 
that  it  has  been  treated,  in  works  on  algebra,  in  the  manner  which  its 
importance  requires.  Algebraical  writers  once  imagined  that  a  series, 
however  obtained,  is  safe  and  fit  for  use,  whether  convergent  or  diver- 
gent. This  opens  a  question  which  has  caused  much  discussion,  and 
on  which  we  cannot  here  enter.  We  shall  state  the  results  of  investi- 
gation on  the  subject,  together  with  the  references  to  sources  of 
information. 

1.  Series  of  increasing  terms  are  certainly  divergent. 

2.  Series  of  decreasing  positive  terms  are  dlveigent,  unless  the  tenns 
diminish  without  limit. 

8.  Of  series  of  positive  terms  which  diminish  without  limit>  a  test 
of  conveigency  or  divergency  may  frequently  be  given  as  follows.    Let 
a,  b,  €,  d,  e,  Btc,  be  the  terms  of  the  series  :  form  the  new  series 
b    e    d    e   f    ^  ... 

J  V  ?  3'  ?  ^  ^^^; 

then,  if  there  ever  arrive  a  term  of  the  series  (A),  from  and  after  which 
all  the  terms  are  not  only  less  than  unity,  but  tend  towards  a  limit 
which  is  less  than  unity,  the  eeries  is  certainly  convergent :  but  if  the 
terms  aforesaid  become  greater  than  unity,  and  continue  so  from  and 
after  a  given  tenU)  the  series  is  certainly  divergent :  and  if  the  limit  in 
the  first  case  be  not  less  than  unity,  but  unity  itself,  the  series  may  be 
either  conveigent  or  divergent,  and  each  particular  case  must  be 
examined  by  itself.    Instances  of  both  sorts  can  be  given. 

4.  Series  of  the  form  a-^bx-^cae^-^da^-i-ex^  +  kG,,  can  always  be 
made  convergent  by  giving  a  sufficiently  small  value  to  x,  except  only 
in  the  case  where  the  terms  in  the  series  (A)  increase  without  limit 
from  and  afte^  any  term.  If  they  do  not  increase  without  limit,  let 
L  be  the  limit ;  then  the  preceding  series  is  convergent  whenever  Lx 
is  less  than  unity,  is  referable  to  Ihe  preceding  case  when  Lx  is  equal 
to  unity,  and  divergent  when  hx  is  greater  thati  unity.  But  if  LsO, 
thti  preceding  is  always  convergent. 

6.  Series  whose  terms  are  alternately  positive  and  negative,  are 
always  convergent  when  the  terms  diminish  without  limit,  and  the 
error  committed  by  taking  any  number  of  terms  to  stand  for  the 
whole  value,  is  never  so  great  as  the  first  term  thus  rejected.    For 

instance,  if  the  answer  to  a  question  bel  —  -  +  =  —  7  +  &c»,  then  1 

8        8       4 

11  111 

is  not  wrong  by  o»l"~  o  *■  ^^^  wrong  ^7 o>  1  —  o  **"  §  **  "^^^  wrong  by 

T,  and  so  on,    The  resulta  are  alternately  too  great  and  too  nnalL 


0.  When  such  a  series  as  the  last  has  its  terms  not  diminishing 
without  Umit,  but  towards  a  finite  limit,  the  Sum  of  any  number  of 
terms,  increased  by  half  the  limit,  is  never  wrong  by  so  much  as  the 
first-rejected  term  differs  from  the  limit. 

7.  When  series  produoed  by  algebraical  development  have  their 
terms  alternately  positive  and  negative,  the  error  committed  by 
stopping  at  any  term  is  never,  in,  any  eate  ^ich  the  ttudeni  wiU  meet 
with,  so  great  as  the  first  rejected  term,  even  though  the  series  become 
afterwards  one  of  continually  increasing  terms.  If,  then,  such  a  series 
have  the  first  few  terms  rapidly  diminishing,  a  dose  approximation 
may  be  made  by  means  of  them  to  the  real  value  of  the  expanded 
function.  For  instance,  in  the  series  l-2£-h2.dd^-fi.8.4^-h  .... 
(in  which  an  attempt  to  calculate  from  the  whole  series  would  be 
utterly  futile,  since,  however  small  x  may  be,  there  must  be  terms  of 
every  degree  of  magnitude)  when  x  is  small,  an  approximation  may  be 
made  to  its  value  from  the  teroui  which  decrease.  Thus  il  a;  ae  -l^  in 
which  case  the  series  is 

1--2  +  -06--024  +  -0120--00720  +  &0., 

(and  the  first  term  which  surpasses  that  preceding,  Is  2 . 8 11  x'-^) : 

the  aggregate  of  the  terms  up  to  2 . 8 9a^  inclusive,  will  not  differ 

from  the  true  value  of  the  expression  by  so  much  as  2 . 8  ... .  10:e*,  or 
'0086288.  The  proof  of  this  curious  proposition,  in  the  vast  number  of 
cases  in  which  it  is  true,  may  be  deduced  from  Lagrange's  Theorem  on 
the  Lhnits  of  Taylor's  Series.  (*  Lib.  Useful  Knowledge,'— Differential 
Calculus,  p.  78.) 

Series  which  are  functions  of  x  may  be  divided  into — 1.  Those  which 
are  sometimes  convergent,  and  sometimes  divergent,  such  as  the  deve- 
lopment of  (l+«)".  2.  Those  which  are  always  convergent  at  last, 
but  in  which  the  appearance  of  divergency  (increasing  terms)  may  be 
continued  as  long  as  we  please,  such  as  the  development  of  «*.  8.  Series 
which  are  always  divergent,  but  to  which  a  similiu*  appearance  of  con- 
vergenoy can  be  given,  such  asl  +  2a;  +  2.8d!*+... .,  and  the  like. 
4.  Series  which  are  always  convergent  or  always  divergent,  and  never 
can  be  made  to  exhibit  any  symptom  of  approach  to  the  other  state^ 
suchoA 

»+-+(a:«  +  -v)+  ...and- — -  +  ; — --+  ... 

The  series  which  are  always  convergent,  both  in  reality  and  appear- 
ance, and  upon  which,  therefore,  an  arithmetical  algebraist  would 
reckon  with  most  security,  do,  in  fact,  offer  difficulties  of  a  very 
peculiar  character.  They  are  the  onlv  ones  in  which  the  usual  alge- 
braical generalisations  would  lead  to  absolute  error  (so  far  as  has  yet 
appeared^. 

On  this  subject  generally,  see  Peacock's '  Algebra,'  and '  Report  on 
Analysis'  (*Rep.  Brit.  Assoc.,*  vol  ii);  Cauchy,  '  Cours  d'Analysej* 
Grunert,  '  Supplemente  bu  Klugel's  W^rterbuche  der  Reinen  Mathe- 
matik,'  in  the  article  '  Convergens  der  Reinen  ;*  '  Encyc.  Metrop.,' 
article  '  Calculus  of  Functions.'    See  also  Series. 

CONVERSE.  We  here  state  the  ordinary  theory  of  the  logical 
converse.  Converse,  in  logic,  means  a  proposition  which  is  formed 
from  another  ^  interchanging  the  subject  and  predicate,  thus :  the 
converse  of  "  Every  A  is  B  "  is  '*  Every  B  is  A."  But  care  must  be 
taken  to  put  the  proposition  in  its  \isual  loeical  form  before  conversion. 
Thus  the  converse  of  "  Every  A  has  a  B  "  is  not "  Every  B  has  an  A." 
For  the  proposition  first  stated  is 

i?««  r    -A-    "1     r    "•    "1     r»*Jiin«whichhasaB"l 
^^^  L>tt6yerfJ     \jopulaJ    [_  predicate.  J 

and  the  converse  is  "  Every  thing  which  has  a  B  is  an  A." 

Of  the  four  forms  to  which  aU  assertions  can  be  reduced,  namely 
(A)  "Every  A  is  B";  (E)  "  no  A  is  B";  (I)  "some  As  are  Bs"; 
(0) "  some  As  are  not  Bs  ",  the  logical  converses  (so  called)  are  those  in 
which  the  new  subject  appears  with  the  same  degree  of  generality  of 
assertion  as  the  old  one.  Thus  the  converse  of  "  Every  A  is  B  ",  is 
"  £very  B  is  A/  Consequently  in  the  first  and  fourth  forms,  or  the 
general  affirmative  and  the  particular  negative,  the  logical  converse  is 
not  necessarily  true.  Thus  "  Eveij  A  is  B,'  does  not  give  "  Eveiy  B 
is  A  "  necetsarilyf  but  only  "  some  Bs  are  As*.  The  latter  is  called  by 
writers  on  logic  conversion  per  accidem,  a  term  which,  as  Dr.  Wallis 
has  declined  to  explain  it,  we  shall  leave  as  we  find.it,  adopting  the 
phrase  diminished  or  limited  conversion,  and  calling  ihe  first  kind 
simple  conversion.  The  only  other  method  of  conversion  which  has  a 
definite  name  is  that  in  which  the  subject  and  predicate  are  made 
contradictory  to  the  former  ones,  as  when  we  convert  the  proposi- 
tion, "  All  equilateral  triangles  are  equiangular  trianffles,"  into  "  All 
triangles  not  equiangular  are  triangles  not  equilateral'  This  is  called 
conversion  by  contra-position.  Restricting  ourselves  to  oonverses  which 
are  necessarily  as  true  as  the  direct  propositions,  we  have  the 
following  rules  with  respect  to  A,  E,  I,  and  0  abovei 

£  and  I  are  simply  convertible. 

£  and  A  are  convertible  by  diminution. 

A  and  0  are  convertible  by  contra-position. 

Nothing  is  more  apt  to  make  a  beginner  believe  that  "  Every  A  is 
B  "  yields  "  Every  B  is  A,"  than  the  study  of  geometry  without  dose 
attention  to  the  meaning  of  terms  and  the  force  of  tiie  parts  of  an 
assertion*    For  as  a  majority  of  the  earlier  j>ropoBitiona^  have  theirj 
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simple  oonverses  true,  the  student  does  not  sufficiently  reflect  upon 
this  being  contingent  and  not  necessary. 

In  mamematical  propositions  there  is  a  species  of  conversion  which 
has  no  name,  consisting  in  the  interchange  of  the  predicate  with  a*part 
only  of  the  subject.  Thus  if  P,  Q,  R,  and  S  be  four  circumstances,  of 
which  the  existence  of  any  three  makes  ihe  fourth  also  exist,  we  may 
observe  this  species  of  conversion  in  passing  from  the  first  to  the 
second  of  the  following  propositions : — 

Every  (thing  which  gives  P,  Q,  and  R)  is  (a  thing  which  gives  S). 
Every  (thing  which  gives  P,  Q,  and  S)  is  (a  thing  which  gives  R). 
Thus  of  the  following  set  of  circumstances :  1.  That  two  figures  be 
parallelograms ;  2.  That  they  be  equiangular ;  8.  That  the  sides  about 
equal  angles  be  reciprocally  proportional ;  4.  That  the  areas  be  equal : 
exhibit  the  possibility  of  this  conversion.  For  (1)  (2)  and  (3)  give  (4) ; 
(1)  (2)  and  (4)  give  (8) ;  (1)  (8)  and  (4)  give  (2). 

The   subject    of   converse  is  discussed  by  Aristotle,    'Analytic. 
Prior./  i.  cap.  2,  &a    See  the  editions  of  the '  Oiganon/  by  Pacius^ 
1597,  &c. 
CONVERSION.    [Trover.] 
CONVEX.    [Concave.] 

CONVEYANCE  (in  Law)  is  a  deed  or  instrument  in  writing  which 
passes  real  or  personal  property.  The  only  conveyances  used  in  the 
earlier  periods  of  English  history  seem  to  have  been  feofihients  and 
grants,  though  leases  were  soon  used  to  pass  a  limited  interest.  The 
possession  of  land,  as  well  as  property  of  a  moveable  nature,  passed  by 
tradition  or  actual  transfer.  The  possession  of  land  was  given  sym- 
bolically, by  the  delivery  of  a  twig,  a  turf,  &c.,  the  charter  of  feofiiuent 
being  the  evidence  merely  of  the  transaction,  and  not  essential  to  its 
validity.  Hence,  in  the  charter  of  feofiinent,  the  operative  words,  or 
those  which  expressed  the  gift  or  transfer  of  the  property,  were  used  in 
the  past  tense,  Ao^  f,iven,  &c. :  these  terms  are  still  used  by  some 
practitioners,  although  the  reason  for  them  has  long  since  passed  away. 
A  grant  was  applied  to  the  conveyance  of  incorporeal  hereditaments 
which  did  not  admit  of  actual  delivery  into  possession.  From  this 
difference  in  their  application,  a  diversity  was  supposed  to  exist  in  the 
innate  qualities  of  the  two  modes  of  conveyance,  the  feoffment  being 
used  to  convey  the  actual  possession  of  land,  and  operating  upon  the 
possession  without  any  regard  to  the  estate  or  interest  of  the  feofifor  ; 
the  grant  to  transfer  the  right  of  the  grantor  to  the  grantee  :  the 
former  was  formerly  defined  as  a  tortious,  the  latter  a  rightful  con- 
veyance. This  definition  however  was  not  always  recognised  by  the 
courts  (see  Goodright  v.  Forrester,  1  Taunt,  613).  The  stat.  8  &  9  Vict. 
c.  106,  formally  abolished  a  distinction  which  often  led  to  inconvenient 
consequences,  and  now  no  feoffment  can  have  a  tortious  operation. 

Sir  William  Blackstone  distinguishes  conveyances  as  original  or 
primary,  which  are  those  by  means  of  which  the  benefit  or  estate  is 
created,  or  first  arises;  and  derivative  or  secondary,  whereby  the 
benefit  or  estate  originally  created  is  enlarged,  restrained,  transferred, 
or  extinguished.  This  division  however  is  of  little  practical  import- 
ance. Conveyances  operate  either  according  to  the  rules  of  the  common 
law,  or  under  the  statute  of  uses.  Conveyances  may  be  further 
divided  into  those  made  by  matter  of  record  and  by  deed.  As  ex- 
amples of  those  by  matter  of  record,  we  may  mention  private  acts  of 
parUament,  and  the  queen's  grant;  and,  until  those  modes  were 
abolished  by  the  statute  3  &  4  Will.  IV.,  c.  74,  fine  and  recovery. 
Those  by  deed  are  by  feoffment,  grant,  baigain  and  sale,  covenant  to 
stand  seised,  lease,  release  or  confirmation,  exchange,  surrender.  Con- 
veyances simply  transferring  personal  property  are  called  assignments. 

By  the  statute  13  Eliz.,  c.  5,  voluntary  or  fraudulent  conveyances  of 
real  property  are  rendered  void,  as  against  the  creditors  of  the  party 
making  the  transfer :  and  the  27th  Eliz.,  c.  4,  extends  similar,  and  in 
some  instances  more  extensive,  relief  to  subsequent  purchasers  of  the 
same  property,  although  they  may  have  had  notice  of  the  prior  con- 
veyance. The  bankrupt  and  insolvent  laws  also  provide  for  the 
relief  of  creditors  against  certain  conveyances  of  real  and  personal 
property  in  derogation  of  their  claims,  or  made  within  a  specified  time 
previous  to  the  bankruptcy  or  insolvency. 

The  old  system  of  conveying  by  lease  and  release  has  been  effectually 
uprooted  by  the  simple  enactment  of  the  statute  8  &  9  Vict,  c.  106, 
to  the  effect  that  "  all  corporeal  tenements  and  hereditaments  shall,  as 
regards  the  immediate  freehold  thereof,  be  deemed  to  lie  in  grant  as 
well  OS  in  livery." 

In  many  of  the  states  of  North  America  a  simple  bai^gain  and  sale  is 
the  usual  mode  of  conveying  real  property.  In  New  York  it  is  called 
ft  grant ;  and  the  conveyance  by  feofiinent  and  livery  of  seisin,  and 
also  the  statute  of  uses,  are  expressly  abolished  by  the  legislating. 

Conveyances  in  Scotland  are  made  according  to  the  strict  principles 
of  the  feudal  law  there  established,  which  imparts  to  them  the  appear- 
ance of  far  greater  speciality  and  quaintness  than  those  used  in  modem 
English  practice. 

(Bl.  Comm. ;  ButL  Co.  Lilt. ;  Kent's  C(mm.) 

CONVEYANCING  is  the  business  of  preparing  conveyances  of  real 
or  personal  property,  of  investigating  the  title  of  the  vendors  and  pur- 
chasers of  property,  and  of  framing  those  multifarious  deeds  and 
contracts  which  govern  and  define  the  rights  and  liabilities  of  families 
and  individuals.  It  is  carried  on  by  barristers,  or  by  members  of  the 
Inns  of  Court,  who  having  kept  twelve  terms,  obtain  a  certificate 
according  to  the  provisions  of  the  9  Geo.  IV.,  c.  49,  and  are  called 


certificated  conveyancers.  [Barrister;  Inns  of  Court.]  The  in- 
creased number  of  transactions  in  this  branch  of  the  law  has  rendered 
a  division  of  labour  and  a  special  course  of  study  necessary. 

There  are  two  opposite  systems,  by  which  the  transfers  and  trans- 
actions of  the  owners  of  real  property  are  capable  of  being  carried  on  ; 
and  between  the  extreme  points  of  which,  in  some  portion  or  other  of 
the  intermediate  ground,  all  existing  systems  must  arrange  themselves. 
In  one  of  these  systems,  as  in  the  present  sytem  of  England,  every 
transaction  is  accomplished  and  evidenced  by  means  of  instruments  in 
writing,  varying  infinitely,  and  governed  by  a  scientific  and  ascertained 
mode  of  construction.  In  the  other,  the  effect  is  accomplished  some- 
what like  the  transfer  of  stock,  by  a  comparatively  mechanical  opera- 
tion, a  process  of  book-keeping,  of  which  the  evidence  is  to  be  kept, 
not  in  private  muniments,  but  in  the  ledger-books  or  registers  of  the 
State. 

The  respective  objects  of  these  systems  are,  in  the  one,  to  protect 
the  rightful  owner;  in  the  other,  the  innocent  purchaser.  In  the 
latter  the  State  takes  upon  itself  the  duty  of  seeing  to  the  title  of  the 
owner  whom  it  admits  to  registration,  and  consequently  takes  upon 
itself  the  risk  of  being  deceived ;  in  the  former,  it  leaves  Uie  parties  to 
concert  titles  and  transfers  in  secret  and  in  silence,  leaves  them  un- 
restrained and  unchecked  to  transact  with  one  another,  but  compensates 
this  want  of  interference  by  the  alternative  of  following  the  right,  by 
its  judicial  machinery,  against  all  parties,  however  ignorant,  however 
innocent,  who  may  have  had  the  misfortune,  at  any  time  subsequent 
to  a  defective  traiisaction,  or  wrongful  succession,  to  become  the  owners 
or  purchasers  of  the  property ;  limiting  that  restoration  or  succession 
only  by  reference  to  certain  durations  of  adverse  possession.  (Parke's 
'Lect.^) 

In  the  time  of  the  feudal  law,  and  the  period  immediately  succeeding, 
restraint  was  placed  on  every  species  of  alienation ;  landed  property 
was  rarely  the  subject  of  barter.  Every  transfer  of  land  took  place  in 
open  court,  that  is,  on  the  land  itself  coram  parilnu  (before  the  pares 
or  peers),  who  were  the  other  tenants  of  the  feudal  lord,  and  who  sub- 
scribed the  instrument  of  investiture  as  witnesses  (Sulliv.  *Lect.,' 
p.  58) ;  so  that,  in  the  words  of  Lord  Mansfield,  it  was  as  notorious 
who  was  feudal  tenant  cU  facto,  as  who  is  now  de  facto  incumbent  of  a 
living,  or  mayor  of  a  corporation.  Land  was  "  of  a  stubborn  nature," 
money  portions  were  unknown,  and  personal  property  did  not  exist  in 
sufficient  quantities  to  be  made  the  subject  of  settlement,  and  con- 
sequently conveyancing  transactions  were  few  and  simple.  But  the 
devices  of  the  ecclesiastics  to  evade  the  statutes  of  mortmain,  the 
invention  of  uses  and  trusts,  and  subsequently  the  passing  of  the 
statutes  of  uses  and  wills,  which  enabled  the  possessor  of  land  to 
provide  for  the  contingencies  which  might  occiu*  in  his  family,  and  to 
mould  his  estate  according  to  his  whim  or  fancy,  controlled  only  by 
the  laws  from  time  to  time  established  to  guard  against  the  abuse  of 
the  privilege,  the  power  of  devising  real  estate,  and  the  multifarious 
wants  of  a  large  and  wealthy  population,  laid  the  foundation  of  the 
system  of  modem  conveyancing.  "  By  means  of  this  system,"  says  a 
late  eminent  professor,  **  there  is  no  device,  arrangement,  settlement, 
or  disposition  which  imagination  can  conceive,  or  ingenuity  construct, 
which  the  machinery  of  the  law  of  England  cannot  carry  into  effect 
wuh  certainty.  There  is  no  conceivable  purpose  to  which  property 
may  not  be  applied  or  rendered  instrumental ;  no  event,  or  combi- 
nation of  events,  which  can  possibly  happen  in  a  family,  of  whatever 
rank  or  niunber,  which  may  not  be  provided  for  and  met,  by  a  family 
settlement  framed  by  a  master  of  his  art." 

Modem  conveyancing  is  conducted  on  principles  which  in  general 
are  well  defined  and  accurately  settled.  Of  this  a  remarkable  proof 
was  afforded  by  a  statement  in  Mr.  Parke's  '  Contre-Projet  to  the 
Humphreysian  Code,'  p.  199,  upon  the  authority  of  Mr.  Preston,  that 
of  the  cases  which  came  before  him  (averaging  thirty  a  week),  three 
per  cent,  only  went  on  to  judicial  litigation. 

The  great  endeavour,  from  the  earliest  times,  on  the  part  of  the 
owners  of  property,  has  been  to  be  enabled  to  effect  sales  and  dispo- 
sitions with  secrecy  and  dispatch,  without  incurring  that  publicity 
which  it  was  the  policy  of  the  common  law  to  enforce.  Whether  it  be 
desirable,  for  the  sake  of  mercantile  credit,  to  favour  secrecy,  or  pro- 
mote publicity,  in  the  sale  and  disposition  of  property,  has  been  lately 
much  discussed ;  a  general  registry  has  been  proposed,  and  bills  for 
establishing  it  have  been  from  time  to  time  introduced  and  throvsn  out 
of  the  House  of  Commons.  [Reoistbation.] 
CONVICT.  [Penal  Servitude  ;  Transportation.] 
CONVICTION.    [Justice  of  the  Peace.] 

CONVOCATION.  The  assembling  of  the  clergy  of  the  Established 
Church,  in  obedience  to  a  writ  from  the  crown,  which  issues  on  the 
naeeting  of  every  new  parliament.  In  former  times,  the  archbishops, 
bishops,  and  the  most  considerable  abbots,  were  an  integral  part  of  the 
great  council  of  the  nation,  and  as  such  took  their  seats  with  the  barons, 
with  whom  they  were  classed.  The  bishops  who  now  sit  in  the  House 
of  Lords  do  so  by  the  same  prescription.  When  the  buigesses  were 
sununoned  to  assemble  by  Edward  I.,  to  aid  in  providing  supplies  for 
the  public  service,  the  inferior  clergy  were  also  called  upon  to  do  the 
same,  but  they  objected  to  do  so  under  the  writ  of  the  king,  lest  they 
should  acknowledge  thereby  the  authority  of  the  temporal  power  of 
the  sovereign.  The  expedient  was  therefore  devised  of  directing  the 
writ  to  the  two  archbishops,  so  that  they  might  compel  the  clergy  to 
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ohey  their  spiritual  head«  To  this  the  clesrgy  did  not  objecti  and  thus 
at  tills  day  the  two  convocations  in  the  provinces  of  Canterbuiy  and 
Tbrk  are  wholly  distinct  and  independent  of  each  other ;  each  amnmoned 
and  controlled  by  its  own  metropolitan,  to  whom  alone  the  suffir^gan 
bishops  and  clergy  of  each  province  owe  canonical  obedience.  Thus 
before,  and  for  some  time  after  the  Conquest,  matters  of  Church  and 
commonwealth  were  often  determined  in  the  same  meeting,  as  well  by 
clex^  as  laity :  that  is,  the  chiefs  of  either  being  present.  But  after 
the  course  adopted  in  the  reign  of  Edward  I.,  upon  the  summoning  of 
the  burgesses  as  a  distinct  class,  and  thereby  creating  the  type  of  our 
parliament,  the  archbishops  of  York  and  Canterbury,  as  to  them  seemed 
fit,  upon  cases  of  emergency  summoned  their  clergy  to  assemble  in 
convocation  of  their  own  mere  motion  and  authority,  and  such  canons 
or  constitutions  as  were  therein  determined  on  were  held  binding 
Tvithout  ratification  from  the  Sovereign  on  all  subject  to  ecolesiauitical 
jurisdiction,  and  such  custom  continued  imtil  the  statute  of  Hen.  YII. 
c.  25, 8.  19  (commonly  called  the  statute  of  praemunire)  was  enacted. 
On  the  meeting  of  every  new  parliament  the  archbishops  of  Canterbury 
and  York,  in  obedience  to  the  writ  from  the  crown,  convoke  the  bishops 
of  their  respective  provinces,  and  the  bishops  the  clei^  of  their 
respective  dioceses.  They  meet  and  proceed,  with  those  who  choose 
to  attend  (those  who  do  not  attend  are  pronounced  contumacious,  but 
the  notification  of  their  contumacy  is  deferred  tine  die),  in  the  province 
of  Canterbury  to  St.  Paul's  cathedral,  in  York  to  the  minster.  Prayers 
are  read,  and  a  sermon  delivered,  both  in  Latin ;  the  convocation  is 
then,  after  a  few  formal  matters,  adjourned  to  a  futiu^  day  and  to 
another  place;  it  then  meets  for  the  ostensible  despatch  of  business. 
In  the  meantime,  the  inferior  clergy  proceed  to  elect  proctors  to  repre- 
sent them  in  their  own  future  assembly ;  they  also  select  prolocutors 
to  communicate  with  the  upper  house  as  occasion  may  require.  In 
conformity  with  the  two  divisions  of  the  legislature,  convocation  has 
its  upper  and  lower  house ;  the  former  composed  of  the  archbishop 
and  bishops  of  each  province,  the  latter  consisting  of  representatives 
termed  proctors,  who  are  elected  from  the  incumbent  clergy.  The 
mode  of  election  varies ;  in  the  diocese  of  London  each  archdeaconry 
selects  two  proctors,  and  from  the  collective  number  so  chosen  the 
bishop  names  two  to  attend  the  convocation ;  in  that  of  Salisbuiy  the 
archdeacons,  three  in  number,  choose  six  proctors,  and  those  six  select 
two  of  themselves  to  represent  them  :  such  also  is  the  custom  in  tiie 
diocese  of  Lichfield  and  Coventy.  In  the  diocese  of  Bath  and  Wells 
all  the  inciunbents,  that  is,  rectors,  vicars,  and  perpetual  curates,  have 
a  conjoint  voice  in  the  selection.  In  the  diocese  of  Linooln,  the  six 
archdeacons,  through  the  agencv  of  commissioners,  name  two  persons 
as  pnDctors.  In  the  diocese  of  Norwich,  the  two  archdeaconries  of 
Norwich  and  Norfolk  name  one  proctor,  and  those  of  Suffolk  and 
Sudbury  the  other.  The  same  (mutcUis  mutandu)  is  the  course  adopted 
in  the  diocese  of  Chichester.  In  the  province  of  Canterbuiy  proper,  as 
distinguished  from  the  dioceses  comprising  the  province  in  extenso,  the 
archdearons  represent  the  clergy.  In  the  province  of  York,  two  proctors 
are  returned  by  each  archdeaconry.*  Although  convocation  meets 
with  ail  the  solenmities  due  to  an  important  body,  its  functions  are 
practically  of  little  effect ;  it  assembles,  it  is  true,  in  obedience  to  the 
sovereign  command,  but  it  is  also  within  the  power  of  the  sovereign  to 
command  it  to  discontinue  its  sitting.  Tn  these  days,  an  effort  has 
been  made  by  some  of  its  members  to  continue  its  sittings  from  day  to 
day  without  prospect  of  adjournment ;  but  both  in  Canterburv  and 
York,  and  more  especially  in  the  latter,  the  archbishops  have  resolutely 
defeated  the  object  of  those  who  have  been  anxious  for  a  continuous 
session.  The  act  of  parliament  (25  Hen.  YIII.  c  19)  subjects  to  the 
penalties  of  a  prtemunire  (that  is,  quan  high  treason)  any  archbishop 
who  summons  a  convocation  without  the  sovereign's  command,  or  con- 
tinues to  hold  it  after  notice  of  the  crown  to  cease  to  do  so.  Con- 
sequently it  is  generally  prorogued  from  time  to  time,  with  little 
opportunity  even  for  discussion ;  and,  moreover,  the  convocation  itself . 
is  so  completely  under  the  control  of  the  crown  that  it  cannot  pass 
any  canon  (that  is,  any  rule  or  law  affecting  the  clergy,  or  matters 
relating  to  the  Church)  without  a  royal  licence.  Attempts  have  recently 
been  made  to  rescue  convocation  from  its  present  lifeless  state,  but 
hitherto  without  effect ;  and  the  assembly  of  the  clerical  parliament, 
for  practical  purposes,  still  remains  little  more  than  an  empty  form. 

CONVOLVULIC  ACID,  Rkodeoretie  Acid,  Hydrorhodeoretin 
(Cq,H,30„?).  a  white  uncrystalUsable  add,  produced  by  the  meta- 
morphosis of  convolvulin  under  the  influence  of  alkalies. 

CONVOLVULIN,  Jalapin,  JthodeoreHn  (C„H^O„?).  A  white 
gum>like  substance,  obtained  from  jalap  root.  Convolvulin  is  very 
slightly  soluble  in  water,  insoluble  in  ether,  but  soluble  in  alcohol. 
Although  its  alcoholic  solution  slightly  browns  turmeric  paper,  yet  it 
has  no  basic  qualities.  It  may  be  detected  by  its  reaction  with  con- 
centrated sulphuric  acid,  in  which  it  dissolves  with  a  beautiful 
amaranth-red  colour  which  disappears  after  the  lapse  of  some  time. 
Convolvulin  is  the  active  principle  of  jakp,  and  is  highly  purgative 
even  in  veiy  small  doses. 

CONYOLYULINOLIC  ACID,  NwdeoreUnoUc  Acid,  ShodeweUnd 
(C-^Hg^O,  ?).  A  colourless  crystalline  add,  obtained  by  the  action  of 
dilute  acids  or  of  emulsion  upon  convolvulio  acid. 

CONVOY,  in  the  military  service,  is  a  detachment   of   troops 

*  Thi«  ftummary  is  taken  from  Mr.  Mared^n't  recently  published  volumes. 
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appointed  to  guard  supplies  of  money,  ammunition,  provisions,  &c.« 
while  being  conveyed  to  a  distant  town,  or  to  an  army  in  the  field, 
through  a  country  in  which  there  is  danger  that  such  supplies  may  be 
carried  off  by  the  peasantiy  or  by  parties  of  the  enemy. 

In  the  navy,  the  name  is  applied  to  one  or  more  ships  of  war  which 
are  ordered  to  protect  a  fleet  of  merchant-vessels  on  their  voyage. 

CONVULSIONS,  irregular  (abnormal)  and  violent  contractions  of 
muscular  fibres  with  alternate  relaxations.  The  mnsdes  of  the  body 
are  divided  into  two  great  classes — those  which  produce  the  motions 
necessary  for  the  due' exercise  of  the  organic  functions,  and  those 
which  produce  the  motions  necessary  for  the  performance  of  one  of 
the  animal  functions,  namely,  locomotion.  The  first  division  compre- 
hends the  dass  of  the  involuntary,  and  the  second  that  of  the  voluntary 
musdes.  Contractility,  the  property  of  shortening  itself  on  the  appli- 
cation of  a  stimulus,  is  the  proper  function  of  the  muscular  fibre ;  and 
by  this  property  all  vital  motion  of  every  kind  which  takes  place  in  the 
living  systcnn  is  performed.    [Husole,  Nat.  Hist.  Div.] 

The  projperty  of  contractility  is  ii]iierent  in  the  muscle ;  but  the 
manifestation  of  this  property  is  wholly  dependent  on  the  nervous 
influence ;  for  if  the  nervous  influence  be  abstracted  £rom  a  muscle, 
its  fibres  are  incapable  of  contracting,  whatever  degree  of  stimulus  be 
applied  to  them.  When  the  muscular  fibre  is  in  a  sound  state,  and  is 
supplied  with  the  nervous  influence  in  proper  quantity  and  of  proper 
quality,  the  fibre  contracts  with  a  given  degree  of  force  on  the  appli- 
cation of  a  certain  amount  of  stimulus.  This  degree  of  contraction 
constitutes  its  regular  or  normal  action.  Contraction,  after  it  has  con- 
tinued a  certain  time,  is  succeeded  by  rdaxation ;  relaxation,  in  its 
turn,  yields  after  a  given  time  to  another  contraction ;  this  contraction 
to  relaxation,  and  so  on  successively  accordii^  to  the  order  proper  to 
muscular  action  when  natural  and  sound. 

But  when,  on  the  application  of  a  given  stimulus,  the  muscular  con- 
traction is  dther  more  violent  or  more  rapid,  or  longer  continued 
than  natural,  that  is  when  it  does  not  yield  in  proper  time  to  the 
alternate  state  of  relaxation,  the  muscular  action  is  said  to  be  con- 
vulsive, and  the  disease  termed  convulsion  is  induced  The  state  of 
convulsion  is  also  produced  when  the  muscular  fibre  is  exdted  to  in- 
ordinate action  on  the  application  of  a  stimulus  not  oatural  to  it. 
The  function  ultimately  deranged  in  convulsion  is  the  muscular  con- 
tractility; but  the  function  proximatdy  deranged  is  the  nervous  in- 
fluence ;  the  manifestation  of  disease  is  in  the  muscular,  but  its  true 
and  proper  seat  is  in  the  nervous  system. 

Both  divisions  of  the  muscular  system,  the  voluntary  and  the  in- 
voluntary, are  subject  to  this  irregular  and  violent  action.  When  the 
musdes  of  animal  life,  or  those  of  voluntary  motion,  are  thus  affected, 
it  constitutes  the  disease  called  ecnvuUion  in  its  true  and  proper  sense ; 
when  the  musdes  of  organic  life,  or  those  of  involuntary  motion,  are 
thus  affected,  the  disease  ia  usually  termed  spoim.  This  distinction 
is  not  indeed  invariably  and  universally  observed  by  medical  writere; 
but  it  would  be  very  convenient  if  it  were  so.  When  the  muscle  is 
rigid  and  tense,  and  its  contraction  is  persistent,  not  quickly  alter- 
nating with  relaxation,  the  contraction  or  spasm  is  called  tonic ;  when 
the  contractions  rapidly  alternate  with  rdaxations,  the  convulsion  or 
spasm  is  called  clonic.  When  the  convulsive  or  spasmodic  action  is 
of  the  clonic  kind,  but  instead  of  being  violent  is  slight,  and  when 
veiy  slight  contractions  rapidly  alternate  with  relilxations,  it  constitutes 
what  is  called  tremor. 

Convulsions  differ,  first,  in  kind,  as  dependent  on  an  excess  or  a 
deficiency  of  vital  energy ;  secondly,  in  degree ;  varying  from  the  most 
powerful,  violent,  and  persistent  contractions,  without  perceptible  re- 
laxations, or  with  relaxations  of  very  short  duration,  down  to  the 
feeblest  contractions,  with  the  most  rapid  alternate  relaxations  of  the 
slightest  tremor ;  thirdly,  in  their  seat,  affecting  either  the  voluntary 
or  the  involuntaiy  muscles,  or  both  simultaneously  or  in  succession ; 
fourthly,  in  their  cause,  arising  from  a  primary  affection  of  the  nervous 
system,  or  from  irritation  propagated  to  the  nervous  system  from 
some  other  part  (primary  or  secondary);  fifthly,  in  their  extent, 
affecting  one  part  separatdv,  or  nearly  the  whole  frame  simultaneously 
(local  or  general);  and  sixthly,  in  their  character  (simple  or  specific) : 
simple,  when  unattended  with  phenomena  which  give  them  a  detov 
minate  ty^,  that  is,  when  the  phenomena  consist  merdy  of  convulsive 
or  spasmodic  action;  specific,  when  the  convulsive  actions  p'ursuea 
regular  and  determinate  course,  and  when,  moreover,  some  particular 
phenomenon  is  superadded  to  the  series  constituting  a  distinct  form 
or  type  of  disease.  In  this  latter  case  the  disease  receives  a  generic 
name.  The  term  epilepsy,  for  example,  is  given  to  the  disease  when 
the  convulsions  come  on  in  a  peculiar  mode,  and  pursue  a  determinate 
course,  and  when  there  is  present  the  superadded  phenomenon  of 
insensibility  or  sopor.  On  the  other  hand,  in  the  affection  called 
hysteria,  the  convulsions  come  on  in  a  different  mode,  pursue  a  dif- 
ferent course,  and  are  attended  with  a  different  but  still  a  determinate 
train  of  morbid  phenomena.    [Epilspst  ;  Hysteria.] 

Voluntaiy  musdes  are  far  more  frequently  the  seat  of  convulsions, 
properly  so  called,  than  the  involuntary  muscles.  The  diaphragm, 
mdeed,  an  involuntary  muscle,  next  in  importance  to  the  heart,  is 
often  affected  with  a  proper  convulsive  action,  constituting  the  disease 
called  tinguUus  or  hiccup ;  and  the  heart  itself  appears  to  be  occasionally 
affected  with  a  proper  convulsive  action,  in  some  of  the  forms  of  pal- 
pitation, for  example ;  but  in  general,jwhen the organs^f _theorganio_ 
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life,  as  the  bronchi,  the  stomach,  the  intesUDes,  the  urinary  bladder, 
ilie  uterus,  &c.,  are  attacked  with  an  affection  of  this  kind,  it  is  much 
mure  closely  allied,  as  has  been  stat^,  to  the  nature  of  spasm  than  of 
convulsion. 

Of  the  voluntary  muscles,  whether  those  appropriated  to  locomotion, 
or  those  destined  to  act  on  foreign  bodies  under  the  command  of  the 
Willi  and  also  of  certain  muscles  which,  though  not  under  the  direct 
command  of  the  will,  still  belong  to  the  animal  life,  having  a  dose 
relation  either  to  sensation  or  motion,  there  is  not  one  which  may  not 
be  the  seat  of  convulsion,  singly,  or  conjointly  with  many  others. 

The  muscles  of  the  eyelidw^  the  muscles  that  move  the  ball  of  the 
eye,  the  muscular  fibres  of  the  iris,  the  mupcles  of  the  face,  and  more 
especially  of  the  lips,  the  muscles  of  the  tongue,  the  muscles  of  the 
pharynx,  the  n  uscles  of  the  jaws,  and  particularly  of  the  lower  jaw, 
the  muscles  of  the  neck,  the  muscles  of  the  chest,  back,  and  abdomen, 
and  the  muscles  of  the  upper  and  lower  extremities,  may  be  severally 
attacked  singly  or  in  combination,  simultaneously  or  in  succession, 
with  every  degree  of  convulsion,  from  the  most  violent  tonic  con- 
tractions to  the  slight<>st  clonic  tremor  or  twitching.  The  particular 
muscles  affected,  the  particular  combinations  of  the  muscles  affected, 
the  particular  order  in  which  the  nauscular  affections  succeed  each 
other,  may  be  indicative  of  specific  diseases  of  the  nervous  system  or 
of  diseases  seated  in  particular  parts  of  the  nervous  systepi.  The  study 
of  these  convulsive  atfeotions  is  therefore  most  important  in  a  practical 
point  of  view,  as  indicating,  at  one  time,  the  near  approach  or  the 
actual  existence  of  highly  dangerous  diseases,  having  their  primary  seat 
in  the  brain  or  in  the  spinal  cord  ,*  and  at  another  time  pointing  to  no 
less  formidable  diseases  of  the  brain  and  spinal  cord  excited  by  diseases 
of  some  distant  organ.  At  the  same  time  it  should  always  be  remem- 
bered that  these  afiections  may  be  purely  functional,  and  not  depend- 
ent on  organic  disease  at  all. 

When  convulsions  attack  a  single  muscle,- or  a  particular  set  of 
muscles,  the  convulsions  are  called  partial  or  local ;  when  they  attack  a 
great  number  of  muscles  simultaneously  or  in  rapid  succession,  they 
are  called  general. 

The  accession  of  an  attack  of  general  convulsion,  whether  local  or 
general,  is  commonly,  though  not  invariably,  preceded  by  premonitory 
signs,  which  should  be  carefully  looked  for,  that  measures  appropriate 
to  the  particular  nature  of  the  cane  may  be  promptly  taken  to  prevent 
an  oocurrenoe  of  the  attack. 

In  the  actual  paroxysm,  the  features  of  the  face  are  sometimes 
hideously  distorted ;  the  eyeballs  are  prominent,  staring,  vacant,  wild, 
and  are  rolled  in  every  direction ;  the  teeth  gnash ;  the  mouth  foams ; 
the  tongue  protrudes ;  and  the  action  of  inspiration  from  the  passage 
of  the  air  through  the  clenched  teeth,  is  attended  with  a  hissing  sound 
So  violent  are  the  contractions,  that  occasionally  the  teeth,  and  some- 
times even  the  bones  of  the  extremities  ore  broken  by  the  foroe. 
"When  the  muscles  of  inspiration  are  involved,  and  the  respiratory 
function  is  much  obstructed,  the  faoe  becomes  tumid,  bloated,  and  of 
a  dusky  or  purple  colour ;  and  sometimes  even  the  entire  surface  of 
the  body  assumes  a  leaden  hue,  from  the  obstructed  circulation 
through  the  limgs  and  the  imperfect  aeration  of  the  blood.  Such  is 
the  obstacle  to  the  progress  of  the  blood,  that  the  blood-vessels  some- 
times give  way,  and  the  blood  bursts  from  the  nose,  or  is  effused  ex- 
tensively beneath  the  skin,  the  efiusion  probably  preventing  irreparable 
mischief  to  the  brain.  At  other  times  the  face,  instead  of  being  red, 
is  pallid  and  sunk,  and  then  the  pulse  is  feeble,  small,  and  contracted; 
as  in  the  former  case  it  is  full  and  strong,  and  attended  with  a  violent 
beating  of  the  carotids.  The  violent  contractions  of  the  muscles  act 
upon  the  bladder  and  rectum,  and  expel  the  contents  involuntarily 
and  with  force.  In  all  the  cases  in  which  the  current  of  the  blood  is 
much  obstructed,  the  functions  of  the  brain  are  proportionally  im- 
paired, the  general  sensibility  is  diminished,  and  there  is  sopor,  or  even 
coma ;  at  other  times  consciousness  is  but  little  affected,  and  the 
violence  of  the  contractions  produces  severe  pain. 

The  duration  of  the  paroxysm  varies  from  a  few  minutes  to  as  many 
hours.  The  moment  the  convulsions  subside,  the  patient  commonly 
falls  into  a  long  and  profound  sleep,  from  which  he  awakes  suddenly, 
altogether  unconscious  of  what  has  happened.  The  attack  is  generally 
succeeded  by  languor,  lassitude,  sickness,  and  a  disordered  state  of  the 
stomach. 

The  paroxysm  commonly  returns  at  uncertain  intervals,  preceded  by 
the  premonitory  symptoms  just  enumerated.  But  sometimes  it  proves 
fatal  at  the  very  first  attack,  by  producing  apoplexy  or  asphyxia;  and 
not  unfrequently  it  leaves  behind  it  either  paralysis  or  some  definite 
and  permanent  form  of  convulsive  diBease,  as  epilepsy,  chorea,  and 
■0  on.  The  fiequent  recurrence  of  the  fits  invariably  impairs,  and 
■ometimes  wholly  destroys,  the  mental  faculties. 

In  some  peculiarly  nervous  and  irritable  temperaments,  instead  of 
the  languor  and  lassitude  which  ordinarily  follow  a  severe  convulsive 
paroxysm,  the  exhaustion  is  so  extreme  that  the  patient  falls  into  a 
state  of  profound  syncope  or  fainting,  which  continues  for  so  long  a 
period  as  justly  to  excite  alarm ;  and  sometimes  the  patient  actually 
dies  in  this  fainting  fit,  the  brain  never  recovering  its  functions.  At 
other  times,  the  animal  life  ia  completely  suspended,  and  the  action 
of  the  organic  life  appears  to  have  ceased,  but  the  latter  is  not  wholly 
extinguished,  though  its  functions  are  performed  so  feebly  as  to  afford 
no  inUicati;>n  of  their  existence ;  consequently,  to  all  outward  appear- 


ance the  patient  is  dead ;  yet  he  may  be  only  in  a  state  of  lethargy  or 
torpor,  and  may  ultimately  revive^ 

The  preceding  account  of  a  paroxysm  of  convulsion,  is  the  descripiLnii 
of  it  only  as  it  exists  in  its  severest  form.  In  general  even  the  tunic 
seisure  is  a  much  more  mild  attaok;  the  convulsions  being nol violent; 
affecting  only  a  few  muscles  at  a  time,  and  rather  passing  in  sucoesaioa 
from  one  set  of  muscles  to  another,  than  attacking  a  great  number 
simultaneously.  In  general  too  the  convulsions  are  unattended  with 
the  obstruction  of  respiration  ;  are  without  the  aboUtion  of  aeneatioa ; 
in  short,  are  without  the  permanent  and  dangerous  interruption  of  any 
function,  organic  or  animal.  And  more  especially  when  the  paroxysm 
is  of  a  clonic  character,  the  muscles  are  not  rigid,  the  contractions  are 
not  vehement  and  long-continued,  the  &ce  is  not  swollen  and  livid, 
but  rather  pale  and  sunk,  the  features  are  little  distorted^  the  pulse  is 
feeble  and  rapid,  and  the  extremities  are  cold. 

Convulsions  are  frequently  excited  in  the  progress  of  other  diseases, 
towards  the  termination  of  continued  fevers,  for  example,  in  which 
they  are  almost  always  of  bod,  and  sometimes  of  fat^  omen ;  at  the 
commencement  of  eruptive  fevers,  as  small-pox,  measles,  scarlet  fever, 
&c.,  when,  though  genially  indicative  of  a  severe  form  of  diseaae,  they 
are  not  so  alarming  as  at  the  close  of  continued  fever;  in  inflamniatoiy 
affections  of  the  brain;  in  hooping-cough;  in  cramp;  in  disordered 
states  of  the  reproductive  organs,  and  more  especially  of  the  uterus, 
and  in  long-continued  suppression  or  imperfeot  performonoe  of  the 
catomenial  function. 

The  causes  of  convuldons  ore  exceedingly  numerous  and  varied. 
There  is,  without  doubt,  a  constitutional  predisposition  to  sueh  affec- 
tions. They  oocur  far  more  frequently  in  the  nervous  temperament 
than  in  any  other.  The  distinctive  character  of  the  nervous  tempera- 
ment is  muscular  mobility  combined  with  nervous  irritability.  The 
muscular  fibre  iB  relaxed,  delicate,  and  weak;  the  nervous  fibre  is 
peculiarly  sensitive,  while  it  is  proportionally  without  energy.  Other 
powerful  causes  are,  peculiar  conformation  of  the  body,  namely,  a 
feeble  frame,  with  a  lai*gely  developed  head :  a  relaxed  and  debcate 
fibre ;  a  fall  and  plethoric  habit ;  a  oonstitution  often  manifestly  pro- 
pagated from  parent  to  child ;  all  circumstances  capable  of  producing 
over-excitement,  or  in  any  other  mode  of  inducing  debihty,  ph^>  sical  or 
mental ;  an  idle  and  luxurious  mode  of  life ;  too  much  indulgence  in 
sleep ;  neglect  of  regular  and  active  exercise,  and,  as  would  appear, 
certain  electrical  conditions  of  the  air,  by  which  the  nervous  system  is 
rendered  more  susceptible  of  impressions,  and  its  vital  energy  is  more 
rapidly  exhausted. 

The  exciting  causes  are  those  which  act  either  upon  the  animal  or 
upon  the  organic  portion  of  the  nervous  system.  It  has  been  stated 
that  contractility,  though  a  property  inherent  in  the  muscular  fibre, 
can  be  excited  only  through  the  agency  of  a  stimulus  derived  from  the 
nervous  system.  All  the  muscles  which  are  under  the  control  of  the 
will,  or  which  depend  on  on  act  of  volition  for  the  exercise  of  their 
function,  derive  their  nervous  stimulus  from  a  particular  portion  of 
the  nervous  system,  namely,  the  spinal  cord.  Modem  physiology  has 
demonstrated  that  the  nervous  fibres  which  supply  the  stimulujB  neces- 
sary to  voluntary  muscular  motion  are  different  from  the  nervous 
fibres  which  conmoiimicate  sensation.  The  first,  the  motive  nerves, 
communicate  with  a  particular  portion  of  the  spinal  cord ;  the  second, 
the  sentient  nerves,  communicate  with  another  portion  of  the  spinal 
cord.  Now,  it  is  found  that  whatever  disturbing  influences  act  imme- 
diately upon  the  motive  nerves,  or  upon  that  portion  of  the  spinal  cord 
with  which  the  motive  nerves  are  in  direct  oonmiunioation,  constitute 
most  powerful  exciting  causes  of  convulsions.  But  there  is  so  cloee  a 
sympathy  between  the  sentient  and  the  motive  portion  of  the  spinal 
cord,  and  between  the  spinal  cord  and  the  brain,  that  any  disturbing 
influence  which  acts  powerfully  on  the  one  is  rapidly  communicated  to 
the  other.  It  is  indeed  seldom  that  it  is  possible  to  trace  the  seat  of 
the  irritating  cause  either  to  the  motive  or  to  the  sensitive  portion  of 
the  nervous  system  exclusively ;  that  would  imply  an  accuracy  and 
completeness  of  knowledge  which  pathologists  are  at  present  far  from 
possessing.  All  that  the  present  state  of  knowledge  olmoet  ever 
admits  of  is  to  trace  the  seat  of  the  irritating  cause  to  some  portion  of 
the  spinal  cord  or  brain ;  and  thii,  which  ib  nearly  all  that  con  be  done 
in  any  other  cose,  is  sufficient  to  connect  the  morbid  condition  of  the 
organ  with  its  disordered  function.  There  are  then  morbid  conditions 
of  the  spinal  cord  and  brain  which  are  dearly  ascertained  to  be  imme- 
diately connected  with  that  disorder  of  their  functions  of  which  oon- 
Tulsions  are  the  result. 

Such  are,  1.  A  disordered  state  of  the  circulation  of  the  blood 
through  these  organs.  One  of  the  conditions,  the  most  essential  to  the 
due  performance  of  the  functions  of  the  nervous  system  is,  that  the 
spinal  oord  and  brain  receive  a  certain  supply  of  arterial  blood.  If 
&e  quantity  of  blood  which  flows  to  these  organs  be  deficient,  syncope 
will  be  induced,  with  a  diminution  or  loss  of  muscular  power :  of  this 
state  convulsions,  always  of  a  donio  character,  are  a  constant  result 
If  the  blood  transmitted  to  the  spinal  oord  and  brain  do  not  circulate 
through  the  blood-vessels  with  a  certain  impetus  and  velocity,  but  be 
retained  either  in  the  capillary  arteries  or  veins,  or  in  both,  the  Mate 
termed  congestion  [CoifOESTiON]  will  be  induced,  of  which  convulsiunSr 
also  in  general  of  a  clonic  character,  are  a  constant  result  If  the 
blood  sent  to  the  spinal  cord  and  brain  be  in  preternatural  quantity, 
and  if  it  circulate  with  pretenmtural  energy,  the  state^f  inflammation 
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will  be  induoecl,  ol  which  oonvulflionfl,  always  uf  a  tonio  oharaoter,  are 
a  constant  result.  Whether,  then,  the  balanoe  of  the  circulation  be 
disturbed  hj  deficiency  or  exoeas  in  the  quantity  of  the  circulating 
blood,  or  deficiency  or  exoese  in  the  motion  of  it,  it  will  prove 
alike  an  exciting  cause  of  convulsions.  2.  Precisely  the  same  results  are 
produced  if  there  circulate  through  the  blood-veesela  blood  vitiated  in 
quality,  blood  too  much  venalised,  or  too  much  arterialised,  or  impreg- 
nated with  poison.  The  character  of  the  convulsions  induced  by  ex- 
citing causes  of  this  class  vary  essentially  according  to  the  nature  and 
extent  of  the  vitiation  of  the  blood  and  the  kind  of  poison  with  which 
it  may  be  imbued.  8.  Extravasation  of  blood  upon  the  surface  or 
into  the  subetance  of  the  spinal  cord  and  brain,  by  the  rupture  of  the 
blood- vessels ;  or  the  effusion  of  the  serous  portion  of  the  blood,  occa- 
sioning direct  pressure  on  the  nervous  matter.  4.  Organic  changes  in 
the  constitution  of  the  nervous  substance,  as  a  preternatural  softening 
or  a  preternatural  hardening  of  it.  5.  Morbid  growths  within  the 
nervous  substance,  forming  tumours  of  various  natures  and  sizes. 
6.  Mechanical  injiiry  of  the  nervous  substance,  from  the  irritation 
occasioned  by  the  deposition  of  bony  matter  on  the  investing  mem- 
branes of  the  nervous  substance,  or  from  spioulgd  of  bone  growing  out 
from  the  inner  table  of  the  oeseous  cases  that  inclose  it.  7.  Mechanical 
violence  directly  applied  to  the  nervous  substance,  as  from  a  blow  or 
fall,  by  which  a  shock,  exhaustive  of  its  vitality,  may  be  communicated 
to  it,  or  its  substance  injured,  or  its  circulation  disturbed.  Such  are  the 
more  powerful  exciting  causes  which  act  directly  on  the  animal 
portion  of  the  nervous  system. 

But  convulsions  may  be  equally  induced  by  the  action  of  an  Irritating 
cauae  on  the  organic  portion  of  the  nervous  system.  The  irritation 
excited  in  the  organic  nerves  is  transmitted  to  the  communicating 
branches  of  the  spinal  and  cerebral  nerves,  and  is  by  these  communi- 
cating branches  conveyed  to  the  spinal  cord  or  brain.  It  is  in  this 
manner  that  irritating  substances  in  the  stomach  or  in  the  intestines 
induce  convulsions,  as  indigestible  or  acrid  substances  taken  as  food, 
or  acrid  matters  generated  or  evolved  during  the  digestive  process,  or 
retained  by  long-continued  constipation  [Constipation]  in  some  part 
of  the  alimentary  canal ;  or  the  accumulation  of  acid,  or  the  presence 
of  worms,  &c  Many  other  noxious  agents  which  act  upon  one  or 
other  of  these  nervous  circles,  or  upon  both  conjointly,  might  be 
enumerated  aa  the  exciting  causes  of  convulsions ;  but  those  which 
have  been  stated  may  suffice  to  indicate  the  kind  of  noxious  agents 
which  induce  this  affection,  by  disturbing  the  functions  of  the  nervous 
system. 

The  treatment  in  every  caae  of  convulsion  must  be  directed  to  the 
subduing  of  the  paroxysm  and  to  the  prevention  of  its  return.  There 
are  certain  things  proper  to  be  done  the  instant  a  person  is  seized  with 
a  fit  of  convulsions,  with  a  knowledge  of  which  it  is  desirable  that 
every  one  should  be  familiar.  The  patient  should  be  inunediately  sur- 
rounded as  completely  as  possible  with  fresh  cool  air.  If  he  be  seized 
in  a  small  heated  and  crowded  room,  circumstances  of  themselves 
sufficient  to  produce  a  paroxysm  in  a  person  strongly  predisposed  to 
it,  he  should  be  removed  into  a  spacious  apartment,  the  windows  of 
which  should  be  thrown  open,  and  every  one  whose  assistance  is  not 
absolutely  required  should  be  excluded  &om  the  room.  In  the  male, 
the  neckcloth  should  be  immediately  untied,  and  the  face,  neck,  and 
bosom  freely  exposed  to  the  air ;  in  the  female,  the  stays  should  be 
unlaced,  and  every  thing  tight  about  the  body  should  be  removed. 
If  the  skin  be  cool,  and  the  face  .pallid  and  sunk,  the  patient  should 
be  placed  in  the  horizontal  posture ;  if  the  skin  be  hot  and  the  face 
flushed,  he  should  be  sustained  in  the  sitting  or  the  erect  posture,  in 
order,  in  the  former  case,  to  favour  the  flow  of  blood  to  the  spinal 
cord  and  brain ;  and  in  the  latter  to  retard  it. 

The  remedies  employed  to  put  an  end  to  the  fit  must  of  course 
depend  on  the  native  of  the  exciting  cause,  and  on  the  pathological 
condition  of  the  nervous  system. 

COOKING  APPARATUS.  If  cookery  be  raised  to  the  dignity  of 
a  chemical  art  (and  there  is  no  good  reason  why  it  should  not),  we 
ought  to  regard  cooking  vessels  as  chemical  apparatus.  It  is,  however, 
chiefly  in  the  mode  of  applying  and  economising  heat,  that  such  appa- 
ratus callj)  forth  the  exercise  of  ingenuity. 

Of  the  ordinary  cooking  vessels  we  need  sav  nothing ;  their  sim- 
.pUcity  has  rendered  them  familiar  to  all;  but  of  the  modem  cooking 
stoves  and  apparatus,  many  examples  evince  skilful  arrangement 

In  the  so-called  "  bachelor's  kettles,"  of  which  SpiUer's  is  one  spe- 
cimen, the  problem  seems  to  be  to  determine  in  how  short  a  space  of 
time,  and  with  how  little  trouble,  can  a  frugal  meal  for  one  person 
be  prepared.  Spiller  s  apparatus  consists  of  a  kind  of  saucepan,  with 
a  small  opening  on  one  side  to  admit  air,  and  a  flue  fixed  in  the  oppo- 
site side  to  let  off  smoke.  A  very  shallow  tea-kettle  forms  the  cover 
to  this  saucepan.  In  the  middle  of  the  saucepan  is  a  small  iron 
grating,  and  on  this  grating  is  placed  one  of  those  small  net-work 
arrangements  of  sticks  which  constitute  "  patent  firewood,"  and  which 
are  now  sold  so  cheaply  at  one  farthing  each.  This  wood  being 
kindled,  and  the  kettle  placed  over  it,  the  heat  is  so  confined  as  to 
make  ibe  water  in  the  kettle  boil  bv  the  time  the  wood  is  consumed. 
AVith  some  of  these  contrivances  a  xind  of  small  frying-pan  is  sold  ; 
and  by  using  a  larger  piece  of  patent  firewood,  time  is  aUowed  for  a 
small  dish  of  savoury  cookery  after  the  water  has  boiled :  the  kettle 
being  quickly  replaced  by  the  pan.     There  is  a  certain  amount  of 


usefulness  in  the  contrivance  which  makes  it  available  for  othen 
besides  the  "  bachelors  "  whom  the  patentee  seems  to  have  had  in  his 
thoughts. 

Many  varieties  of  gas  cooking-stoves  have  been  introduced,  in  which 
gas  jets  are  made  to  yield  heat  sufficient  for  the  processes  of  boiling, 
stewing,  roasting,  baking,  frying,  &o.  Among  others  is  Defries' 
*'  Economic  Gas  Cooking-stove,"  which  is  made  to  suit  either  large  or 
sniall  culinary  wants.  Mr.  Boggett's  gas  stoves,  for  which  a  patent 
was  taken  out  in  1850,  comprise  many  varieties,  differing  from  each 
other  chiefly  in  the  mode  of  making  the  heat  practically  available. 
There  is  one  form  called  the  Liverpool  gas-stove,  in  which  separate 
departments  are  provided  for  roasting,  baking,  broiling,  frying,  boiling, 
stewing,  and  steaming.  For  many  of  these  purposes  the  gas  is  supplied 
in  a  ring  of  jets.  On  a  festive  occasion  at  Exeter,  the  late  M.  Soyer 
cooked  a  monster  joint  of  meat  by  means  of  this  apparatus ;  the  meat 
weighed  565  lbs ,  and  was  cooked  in  a  gas  oven  in  five  hours,  with  an 
expenditure  of  about  five  shillings'  worth  of  gas. 

The  kitchen  ranges  and  other  stoves  and  grates  in  which  coal  or  coke 
is  burned,  are  for  the  most  part  contrived  both  for  warming  apartments 
and  for  cooking ;  but  some  are  designed  especially  for  cooking.  The 
"cottager's  stove,"  manufactured  by  Messrs.  Bailey,  of  Holbom,  consists 
of  a  square  iron  case  supported  on  four  legs.  Inside  this  case,  and 
near  one  end,  is  a  fire-pot,  the  top  of  which  opens  into  a  flue  to  carry 
off  the  smoke ;  the  rest  of  the  vacant  space  constitutes  an  oven ; 
while  the  top,  being  flat,  is  available  for  many  cooking  processes.  In 
some  of  these  stoves  a  boiler  is  attached  to  that  end  whiqh  is  nearest 
to  the  fire.  It  has  been  shown  that,  in  one  of  these  stoves,  100  lbs. 
of  meat  and  115  lbs.  of  vegetables^  can  be  cooked  with  an  expenditure 
of  20  lbs.  of  coal. 

The  cooking  apparatus  of  Messrs.  Burbidge  and  Healy  is  foimded 
on  the  plans  of  heating  developed  by  Mr.  Sylvester.  There- are,  as  in 
many  other  similar  kinds  of  apparatus,  a  large  range,  an  oven,  a  boiler, 
a  hot-plate,  and  various  subsidiary  parts ;  but  its  chief  features  consist 
in  the  economising  of  fuel,  and  in  lessening  the  amount  of  radiation 
sent  into  the  middle  of  the  room.  This  ituliation  is  an  annoyance  to 
the  persons  present,  and  involves  a  loss  of  some  of  the  heat  produced ; 
and  it  is  unquestionably  an  improvement,  other  things  being  equal,  if 
nearly  the  whole  of  the  heat  produced  can  be  applied  to  the  purposes 
for  which  it  is  primarily  intended. 

Among  the  many  forms  of  cooking  apparatus,  that  of  Mr.  Brown  is 
dlBtinguiahed  by  having  the  whole  kitchen  range,  with  its  oven,  boiler, 
hot-plate,  &c.,  set  in  a  framework  which  mav  be  placed  in  any  sized 
fire-place,  however  large,  without  setting.  The  throat,  or  opening  to 
the  flue,  is  formed  in  the  iron-work  of  the  range  itself,  so  as  to  be  at 
once  determinate  in  shape  and  size.  With  this  range  is  used  an  auto* 
maton  roasting  jack,  arranged  in  a  singular  way.  In  front  of  the 
range  is  placed  a  soit  of  semi  cylindriual  oven,  with  the  usual  hooks 
and  dripping-pans  for  roasting.  A  hollow  tube  projects  from  the 
lower  part  of  tne  oven ;  and  when  the  oven  and  range  are  arranged  for 
cooking,  this  tube  is  thrust  into  an  <  pening  beneath  the  fire-place  of 
the  range.  While  the  contents  of  the  oven  are  exposed  to  the  action 
of  the  fire,  a  current  of  air  is  continually  drawn  through  the  tube  into 
the  oven ;  and  this  current  sets  in  rotation  a  vane- wheel  to  which  the 
suspended  hooks  are  attached. 

Remington's  roasting  apparatus  is,  as  the  name  imports,  adapted  to 
roasting  only.  The  meat  is  suspended  from  or  below  a  iack.  There 
are  concave  reflectors  above  and  below,  which  reflect  the  heat  so  as  to 
act  on  the  upper  and  lower  surfaces  of  the  meat.  The  centre  of  both 
reflectors  is  hollowed;  the  fat  which  drips  from  the  meat  passes 
through  the  hollow  in  the  lower  reflector  into  a  sort  of  cup  beneath, 
and  is  from  time  to  time  poured  into  another  vessel,  which  is  perforated 
and  placed  over  the  hole  in  the  upper  reflector.  The  inventor  hence 
calls  his  apparatus  not  only  a  roaster,  but  a  *'  self-acting  bastcr." 

M.  Soyer  devised  a  pretty  and  scientific  cooking  stove,  in  which  spirit 
of  wine  is  the  fuel  used.  A  lamp  is  so  placed  as,  by  its  heat,  to  boil 
spirit  placed  in  a  vessel  above ;  the  steam  or  vapour  of  this  boiling 
spirit  has  no  outiet,  except  through  a  tube  which  gradually  becomes 
so  narrow  aa  to  resemble  a  blow-pipe ;  this  blow-pipe  is  placed  opposite 
to  a  second  spirit-flame,  and  the  blowpipe  wafts  such  a  constant  stream 
of  spirit-vapour  into  this  flame  as  to  heat  it  greatiy,  and  to  make  it  act 
rapidly  on  small  cooking  vessels  placed  above  it.  There  is  a  good  deal 
of  chemical  ingenuity  shown  in  thus  fe<*ding  one  spirit-flame  by  vapour 
derived  from  another ;  but  the  apparatus  is  somewhat  costly. 

Mr.  Norman  has  devised  a  mode  of  using  steam  as  well  as  interior 
radiated  heat,  in  a  cooking"  apparatus.  There  are  two  vessels,  one 
within  the  other,  having  a  space  of  about  three-quarters  of  an  inch 
between  them  at  top  and  bottom  :  this  space  is  partly  filled  with  water. 
There  is  a  tray  for  meat,  and  another  tray,  perforated,  for  vegetables, 
&c.  When  the  vessel  is  heated,  the  steam  from  the  water  is  received 
by  two  small  pipes,  and  projected  upon  the  contents  of  the  lower 
tray ;  after  which,  the  steam  ascends  through  the  perforations  to  the 
upper  tray. 

A  lecture  delivered  at  the  Royal  Institution  in  1857,  b^  Captain 
Grant,  of  the  Royal  Artillery,  gave  much  useful  information  on  the 
important  subject  of  cooking  in  the  British  army — a  subject  to  wliich 
that  officer  has  devoted  considerable  attention.  Captain  Grant  draws 
attention  to  the  much  neglected  fact,  that  all  stoves  or  grates  im-  ' 
bedded  in  a  mass  of  brick-  or  stone-work,  occasion  great  wastrc^^tel^ 


183 


COOLER,  COOLINO. 


COOPERAGE,  COOPERING. 


IH 


by  absorbing  Bome  of  the  heat  unprofitably,  and  by  sending  a  further 
portion  unused  up  the  chimney.  The  polished  steel  fittings  of  modem 
fireplaces  reflect  much  heat  into  a  room  which  would  otherwise  be 
lost ;  but  unfortunately  these  costly  articles  are  unattainable  by  the 
poor,  who  are  most  interested  in  economy.  Hence  the  detached 
stoves,  whether  called  Dutch,  Brussels,  or  any  other  name,  render  more 
service  than  fixed  grates,  although  they  may  not  to  an  equal  degree 
present  the  cheerful  aspect  of  an  open  fire.  For  cooking,  the  masoniy 
setting  is  still  more  improvident  of  heat ;  and  it  is  mainly  on  this 
ground  that  so  many  portable  stoves,  gas  stoves,  steam  kitchens,  &c., 
have  been  introduced. 

At  the  North- West  Reformatory  in  the  Euston  Road,  some  of  the 
persons  benefitted  were  employed  to  construct  a  cooking-stove  for 
their  kitchen.  It  was  a  detached  portable  cooking  apparatus,  in  which 
fuel  was  used  so  economically  that  in  1857  it  was  found  that  cooking 
could  be  effected  for  eighty-two  persons  at  a  cost  of  sixpence  per  day. 

The  great  sufferings  of  the  troops  outside  Sebastopol,  in  the  winter 
of  1854-5,  from  cold,  privation,  and  fatigue,  were  aggravated  by  the 
imperfect  arrangements  for  military  cookery.  Since  that  time  many 
improvements  have  been  introduced.  On  the  suggestion  of  Captain 
Grant,  when  Aldershott  Camp  was  first  formed,  a  new  kind  of  cooking 
apparatus  was  adopted,  primitive  in  character,  but  suited  to  teach 
soldiers  how  to  cook  for  themselves  more  effectively  than  they  have 
hitherto  done.  A  trench  was  cut  in  the  ground,  and  over  it  was 
placed  a  covering  of  thin  iron  plates,  having  a  central  hole  in  each  large 
enough  to  receive  an  ordinary  camp-kettle.  A  chimney  was  formed  at 
one  end  of  the  trench  of  sods  piled  up  to  the  height  of  three  feet ;  and 
at  the  other  end  of  the  trench  was  the  fire-placa  By  this  very  simple 
apparatus  several  regiments  cooked  their  provisions  during  many 
months.  The  next  improvement  related  to  battalion  cooking-kitchens, 
when  the  camp  at  Aldershott  assumed  a  more  complete  form.  The 
same  principle  of  the  trench  was  adopted,  with  modifications ;  and  for 
two  years  many  of  the  regiments  had  their  cooking  effected  in  this  way. 
The  consumption  of  fuel  requisite  for  this  system  is  about  half  a  pound 
of  coal  per  man  per  day ;  and  the  cost  is  a  halfpenny  per  man  per  week 
for  three  dail^  meals. 

It  is  a  subject  for  much  regret,  that  English  soldiers  have  never 
been  accustomed  to  meat  cooked  otherwise  than  by  boiling.  Medical 
men  well  know,  and  on  all  fitting  occasions  urge,  that  this  is  not  the 
best  mode  of  developing  the  nourishing  qualities  of  the  food.  Roasting, 
baking,  frying,  and  broiling,  are  processes  not  adopted  in  military 
kitchens  in  coimection  with  our  armies  ;  whereas  French  soldiers 
manage  to  prepare  many  savoury  rations  by  such  means.  If  soldiers  m 
our  barracks  wish  for  a  change  from  the  never-varying  boiled  meat, 
they  club  together  a  few  pence,  and  send  their  meat  to  a  pubbc  bake- 
house. Captain  Grant,  like  many  other  intelligent  ofiBcers,  believed 
that  this  defect  might  be  overcome  by  the  exercise  of  a  little  ingenuity. 
He  has  contrived  an  oven  to  be  introduced  in  the  chimney  of  his 
trench-kitchen ;  and  as  he  makes  one  chimney  serve  for  two  trenches, 
the  oven  becomes  surrounded  by  the  heated  air  of  two  flues.  He  thus 
economises  heat,  and  prepares  a  baked  dinner  for  his  men.  Without 
the  addition  of  a  single  poimd  of  fuel,  he  found  that  he  could  bake 
250  lb.  at  once  in  a  large  chimney.  So  effective  is  this  said  to  be,  that 
a  battalion  of  a  thousand  men  may  be  cooked  for  by  two  small  fires 
18  inches  square  and  6  inches  deep. 

Ca,ptain  Grant  has  still  more  recently  planned  a  further  extension  of 
his  simple  appcu*atuB,  in  such  form  as  to  enable  troops  to  bake,  stew, 
and  steam  their  food  while  actually  in  the  field.  In  June,  1859,  he 
made  experiments  on  this  subject  at  Woolwich,  in  presence  of  Colonel 
Tulloh  and  other  officers.  The  apparatus  is  fixed  to  an  ordinary  four- 
wheeled  advance-waggon,  to  be  drawn  by  two  or  more  horses,  as 
circumstances  might  render  expedient.  The  operation  of  cooking  goes 
on  while  the  vehicle  is  in  transit.  A  furnace  at  one  end  of  the  appa- 
ratus heats  the  water  of  a  boiler,  the  steam  from  which  is  the  chief 
cooking  agent  Steam-pipes  communicate  from  the  boiler  to  a  perfo- 
rated steamer,  oven,  stew-pan,  &c  Each  apparatus  is  calculated  to 
cook  food  for  about  200  men,  by  means  of  a  very  small  amount  of  fueL 
The  boiler  being  filled  with  120  gallons  of  water,  can  have  its  steam 
raised  in  ten  minutes,  and  the  cooking  can  then  be  conducted  while 
the  vehicle  is  actually  in  motion.  Another  apparatus,  similar  in  prin- 
ciple but  different  in  details,  has  been  plann«i  by  Captain  Grant  for 
making  eoup  instead  of  cooking  joints  of  meat.  It  will  be  an  immense 
boon  to  the  British  soldier  if  these  excellent  inventions  should  prove 
to  be  as  effective  in  practice  as  they  have  been  in  preliminary  trials. 

COOLER,  COOLING.  Various  contrivances  have  been  adopted  by 
brewers  and  distillers  for  cooling  their  worts.  This  has  been  done 
by  exposing  the  hot  liquor  in  shallow  wooden  vessels  to  the  air,  and 
by  the  use  of  stirrers  or  fans  to  keep  the  liquor  in  motion,  and  thus 
exi)08e  fresh  surfaces  to  the  air.  The  plan  has  also  been  adopted  of 
passing  spring-water,  which  in  deep  wells  is  usually  about  62^  even  in 
summer  time,  through  metal  pipes  placed  in  the  liquor  to  be  cooled. 

Wine-coolers  are  made  of  porous  earthenware,  which  being  soaked  in 
and  saturated  with  water,  by  its  gradual  and  copious  evaporation  occa- 
sions cold ;  and  in  Spain,  water-coolers,  called  alcarrazat,  are  made  on 
the  same  principle.  Coolers  of  this  kind,  made  of  porous  clay,  lightly 
baked,  and  rather  thin,  are  alf«o  common  in  Egypt,  where  they  are 
often  represented  on  the  ancient  monuments  in  a  form  very  much 
reflemblliig  both  those  now  used  in  Egypt  and  such  as  we  see  iu  use  at 


Cadiz  and  other  places  in  the  south  of  Spain.  On  the  monuments  of 
Egypt  we  sometimes  observe  a  man  fanning  these  earthen  vessels  with 
a  pNedm-leaf,  in  order  to  promote  the  evaporation.  The  Arabs  of  Egypt 
are  well  acquainted  with  the  practice  of  fanning  their  earthen  vesMli 
to  quicken  the  evaporation.  M.  Costaz,  when  in  Egypt,  made  tha 
following  experiment  on  the  refrigerating  power  of  Uiese  earthen 
vessels.  The  thermometer  in  the  shade,  but  exposed  to  the  air,  marked 
llO^'-yS  Fahr.  during  the  greater  part  of  the  day.  At  sunBet  the  Nile 
water  was  82*''6 ;  an  earthen  vessel  filled  with  this  water  was  placed  on 
the  deck  of  the  boat  in  which  M.  Costaz  passed  the  night  on  the  Nile. 
At  day-break  the  temperature  of  l^e  river  was  the  same,  but  that  of 
the  water  in  the  jars  was  only  61''*25,  and  more  than  half  of  the  water 
was  evaporated. 

A  remarkable  mode  of  cooling  liquids  was  introduced  in  1848  by 
Mr.  Lillie  of  Manchester.  It  depends  on  centrifugiJ  force.  The  liquid 
is  placed  in  a  bowl  or  colander,  either  pierced  with  minute  holes  all 
round  the  sides,  or  having  sides  made  of  wire  gauze.  Through  the 
intervention  of  a  vertiad  shaft,  this  bowl  is  made  to  rotate  rapidly. 
The, water  first  rises  all  roimd  the  sides,  and  then  rushes  out  throu^ 
the  perforations  or  meshes  in  a  multitude  of  small  streams;  these 
streams,  coming  in  contact  either  with  the  ordinary  atmosphere  in  an 
outer  vessel,  or  still  more  effectively  with  artificial  currents  of  air, 
become  rapidly  cooled. 

Professor  Smyth,  of  Edinburgh  University,  has  suggested  a  method 
of  cooling  the  air  of  rooms  in  sultry  weather.  It  depends  on  the  prin- 
ciple that  air,  when  compressed,  shows  a  higher  temperature  than  it 
had  before,  but  resumes  its  initial  temperature  on  the  pressure  being 
removed.  The  Professor  conceived  the  idea  of  compressing  air,  and 
cooling  it  while  under  pressure,  in  order  that,  on  regaining  its 
original  bulk,  the  temperature  should  be  lower  than  that  of  the 
external  air. 

COOPERAGE,  COOPERING,  or  the  making  of  casks,  barrels, 
butts,  pimcheons,  hogsheads,  tubs,  ftc.,  is  among  the  very  old  mechani- 
cal arts.  It  is  supposed  that  the  wine-growers  of  ancient  Italy  invented 
the  mode  of  building  up  from  small  pieces  of  wood  vessels  which 
would  contain  liquids.  The  coopers  of  London  were  incorporated 
many  centuries  ago.  There  is  extant  a  record,  imder  date  1396,  in 
which  the  Mystery  of  Coopers  ap^died  to  the  lord  mayor  for  an  ordi- 
nanoe,  restraining  those  of  the  mystery  from  making  vessels  for  beer 
or  other  liquors  out  of  oil-  or  soap-tuns,  whereby  the  flavour  of  such 
beer  or  other  liquors  might  be  injured.  This  was  accordingly  ordained. 
There  was  another  ordinance  in  1407,  relating  to  the  proper  material 
and  workmanship  of  casks,  and  to  a  record  of  the  trade-marks  of  all 
the  master  coopers  in  London,  forty-six  in  number.  By  an  Act  of 
1532,  brewers  were  forbidden  to  make  their  own  casks ;  and  as  there  is 
an  entry  in  the  books  of  the  Coopers'  Company,  of  a  payment  of 
"  three  pounds,  six  shillings,  and  eightpence,  for  a  pipe  of  Gaacony 
wine  that  Hlb  speaker  of  parliament  had,**  it  has  been  conjectured 
whether  that  curious  gift  had  anything  to  do  with  the  passing  of  a 
statute  which  threw  the  whole  cask-making  trade  into  the  hands  of  the 
master  coopers  of  that  day. 

The  trade  of  cooperage  is  divided  into  several  distinct  branches, — 
dry  coopers,  wet  coopers,  white  coopers,  general  coopers,  and  back- 
makers.  Dry  coopers  make  the  casks  for  containing  sugar,  currants, 
flour,  and  other  diy  goods ;  the^work  is  of  a  common  kind,  and  is  paid 
for  at  a  low  price.  Wet  coopers  make  the  cliief  varieties  of  casks  for 
liquids ;  the  vessels  are  classed  into  "  large  work  "  and  "  small  work,** 
done  by  different  bodies  of  workmen.  White  coopers  make  tubs,  pails, 
chums,  &c.,  the  cleaned  and  lightest  kind  of  work.  General  coopen 
practise  all  the  branches  of  the  trade,  vrithout  acquiring  a  high  degree 
of  skill  in  any  one.  Back-makers,  who  fabricate  the  enormous  vessels 
used  in  breweries,  scarcely  rank  among  coopers ;  they  build  up  pieces 
of  wood  in  a  manner  not  recognised  by  reg^ar  coopers. 

A  short  description  will  suffice  of  each  of  the  above  kinds  of 
cooperage. 

Small  dry  worh — Small  casks  for  dry  goods  are  usually  made  of 
Quebec  oak  and  of  old  ship  timber.  The  wood  is  sawn  into  lengths, 
and  these  into  narrower  pieces  called  eodUngt,  The  codlings  are  iUud 
or  chopped  with  an  axe,  to  make  them  narrower  at  the  ends  Uian  in 
the  middle ;  and  then  deft  into  stave-pieces  bv  a  cleaving-knife  and  a 
maul.  The  staves  are  next  thaved  or  dreued,  a  cutting  instrument 
being  employed  to  make  them  convex  on  one  side  and  concave  on  the 
other.  They  are  then  jointed  ;  that  is,  every  piece  is  so  shaped  on  aU 
sides,  and  from  end  to  end,  that  all  the  staves  together  may  make  a 
symmetrical  whole,  with  water-tight  joints ;  in  this,  the  workman 
relies  almost  wholly  on  hii  accuracy  of  hand  and  eye, — an  accuracy 
which  nothing  but  long  practice  wUl  produce.  The  cask-heads  are 
usually  made  of  one  or  two  pieces  each,  properly  shaped,  and  then 
glued  together.  By  means  of  temporary  circles  called  truss-hoopt,  the 
several  staves  for  making  one  keg  are  brought  together  in  their  proper 
places,  all  touching  edge  to  edge  at  the  bulge  or  widest  part,  but  not 
yet  closed  in  at  the  ends.  The  staves  are  heatid,  to  enable  them  to 
bend  without  cracking,  and  the  hoops  by  which  thejr  are  to  be  held 
together  are  driven  on.  A  groove  is  cut  round  the  inside  of  the  two 
ends  of  the  keg,  to  receive  the  head  and  the  bottom.  The  trua$-hoopi 
at  firat  used  are  made  of  iron,  and  are  merely  intended  to  hold  the  keg 
together  until  the  head  and  bottom  are  put  in ;  they  are  afterwardj 
removed,  and  wooden  hoops  used,  made  of  has^birch,jfrillow,^h^  or 
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other  tough  wood.   These  hoope  are  bent,  notched,  and  fitted  by  work' 
men  who  carry  on  this  operation- alone. 

Small  wet  loorA;.— The  smaller  casks  or  kegs  for  containing  liquids 
differ  from  those  just  described  chiefly  in  the  greater  care  necessary ; 
every  part  is  more  accurately  adjusted,  and  iron  hoops  are  frequently 
used  instead  of  wood. 

Large  dry  work. — Large  casks  for  dry  goods  are  made  of  beech,  ash, 
or  oak.  The  staTes  are  sawn  to  the  proper  length ;  listod  or  chopped 
narrow  at  the  ends ;  slightly  dressed  or  shaved  on  the  side  which  is  to 
be  outwards ;  jointed  or  bevelled  so  as  to  fit  accurately  side  by  side ; 
and  thus  prepared  for  building  up  or  putting  together.  The  large 
casks  are  more  difficult  to  put  together  than  those  of  smaller  size ;  but 
it  is  done  nearly  in  the  same  way,  by  the  aid  of  temporary  hoops, 
"within  which  the  staves  are  adjusted  side  by  side.  One  man  can  miDce 
a  small  cask;  but  it  requires  two  or  three  to  hoop  together  the  staves 
-which  are  to  make  a  large  one.  The  chxiM,  or  smooth  curved  surface 
of  the  cask,  is  produced  by  a  dexterous  use  of  the  adze.  The  perma- 
nent hoops,  which  are  to  supersede  the  temporary  truss-hoops,  are 
made  of  birch,  hazel,  or  ash,  and  are  partially  prepared  before  they 
reach  the  cooper's  hands.  The  hoops  are  secured  partly  by  notches 
and  partly  by  nails. 

Large  wet  toork, — Wet  work  and  tight  work  mean  the  same  thing  in 
the  cooper's  vocabulary;  they  refer  to  the  making  of  casks  with  the 
joints  so  close  as  to  be  fitted  for  the  retention  of  liquids.  Rum- 
puncheons  and  other  kinds  of  large  wet  work  are  made  of  oak — Quebec, 
Virginia,  Dantzig,  Hamburg,  or  English ;  the  first  two  are  found  to  be 
the  best  for  spirit-casks,  and  the  last  three  for  beer-casks.  Quebec  is 
the  closest-grained,  toughest,  and  most  pliable ;  English  is  the  hardest, 
most  durable,  and  most  expensive  to  work.  The  oak  is  too  tough  to 
be  split  into  stave-pieces ;  it  is  cut  by  the  saw ;  and  according  to  the 
mode  in  which  this  sawiog  is  effected,  the  pieces  are  called  slabbed 
staves,  tongued  staves,  straight-cut  staves,  or  doublet  staves.  The  suc- 
ceBsive  processes  by  which  a  cask  is  made — the  listing,  joiating,  back- 
ing, shaving,  head-making,  dowelling,  firing,  trussing,  grooving,  heading, 
hooping,  &C. — are  analogous  in  general  character  to  those  for  large  dry 
work,  but  more  precise  at  every  staffs,  and  requiring  more  skill  in  the 
workman.  The  making  of  the  sides  or  edges  of  the  staves  requires 
peculiar  care.  Let  it  be  supposed  that  a  beer-barrel  is  to  be  made. 
Kot  only  must  the  joints  be  made  so  smoothly  and  accurately  that 
when  the  staves  are  brought  together  they  must  be  perfectly  water- 
tight, but  as  the  cask  must  hold  precisely  ii6  gallons,  and  as  the  staves 
may  vary  in  thickness,  the  cooper  must  so  manage  his  exterior  curve 
as  to  preserve  symmetry,  and  yet  retain  a  uniform  internal  capacity. 
The  oval  casks,  which  occaaionaUy  adorn  the  bar  of  a  modem  gin-palace, 
are  the  most  difficult  i>art  of  a  cooper's  woik;  two  circular  casks  of 
different  sizes  are  partially  made  and  taken  asimder,  and  the  staves  of 
the  larger  are  so  adjusted  as  to  produce  the  broad  sides  of  the  oval, 
the  ends  being  formed  from  the  staves  of  the  smaller. 

White  work, — White  cooperage  comprises  open  vessels,  such  as  tubs 
and  pails,  generally  larger  at  the  top  than  the  bottom ;  and,  unlike 
casks,  such  vessels  are  smoothed  on  the  inside  as  well  as  the  out.  The 
timber  mostly  employed  is  either  oak  or  ash.  Almost  the  whole  of 
Ihe  cutting  is  effected  by  the  instrument  called  a  shave,  something  like 
the  wheelwright's  spoke-shave  in  its  mode  of  action,  but  used  by  the 
cooper  in  a  great  variety  of  different  forms.  The  building  up  of  the 
vessel  requires  great  neatness  of  handling ;  but  not  so  much  practised 
skill  is  needed  as  in  lai^  wet  work,  owing  chiefly  to  the  circumstance 
that  such  accuracy  of  dimensions  is  not  needed. 

Back-making. — The  lai^ge  brewing  vessels  called  backs  are  thus  made : 
The  bottom  is  usuaUy  set  up  first  The  staves  are  fitted  in  and  pegged 
to  each  other,  without  reference  to  any  particular  proportion  between 
them,  some  being  wide  at  the  top  and  narrow  at  the  bottom,  or  vice 
vend.  The  workman  can  bring  all  into  symmetry  by  adjusting  the  size 
and  form  of  the  pieces  last  put  in.  His  work  is,  in  fact,  carpen^  rather 
than  cooperage. 

Dock-work. — In  addition  to  the  above,  there  is  a  kind  of  cooper's 
work  done  at  the  Docks,  to  ^ed  rather  than  to  empty  casks.  Sugar 
comes  over  in  hogsheads,  containing  from  1000  to  1500  pounds  each. 
These  are  thin  and  slightly  made ;  they  are  subjected  to  rough  treat- 
ment when  the  sugar  is  packed  into  them,  and  to  rougher  on  ship- 
board. As  a  consequence,  the  hogsheads  are  distorted  in  every 
imaginable  way,  When  landed  at  the  docks  in  London,  Bristol,  Liver- 
pool, or  eLeewhere.  It  is  a  custom,  perhaps  a  necessity,  that  these 
hogdieads  should  be  brought  into  something  of  a  symmetrical  shape 
before  the  sugar  is  sold  to  the  dealers.  This  is  difficult  work  to 
accomplish  wiUi  the  sugar  remaining  in  the  hogsheads,  for  it  frequently 
happens  that  several  of  the  staves  and  some  of  the  hoops  have  been  so 
shattered  as  to  require  removal  and  replacement  by  new  pieces.  Casks 
containing  wines  and  spirits  are  always  examined  at  the  docks,  to  test 
their  soundness;  and  any  defective  places  are  repaired  by  piecing. 
When  such  casks  are  landed  in  such  a  damaged  state  as  to  be  unsafe, 
the  wine  or  spirit  is  racked  into  other  vessels,  and  the  damaged  cask  is 
remade  out  of  the  old  materials ;  this  is  done,  not  simply  to  save  the 
expense  of  new  wood,  but  because  the  old  and  well-seasoned  wood  is 
less  likely  than  new  to  impart  a  bad  flavour  to  the  liquor.  It  is  gene- 
rally rum-p\mcheons,  made  by  negroes  in  the  West  Indies,  which 
require  Uus  process  of  remaking. 

When  we  consider  how  mathematically  exact  all  the  angles  and 


curves  must  be,  cask-making  would  seem  to  be  a  branch  of  manu- 
facture peculiarly  fitted  for  the  application  of  machinery.  Accordingly, 
we  find  that  patents  are  frequently  taken  out  for  cask-making  machi- 
nery.   Some  of  these  we  shall  describe.  , 

One  patent,  by  Mr.  Brown,  obtained  thirty  years  ago,  relates  to  a 
system  of  machinery,  of  which  one  part  cuts  the  edges  of  Hie  staves; 
another  part  cuts  the  groove  or  chime  for  receiving  the  head ;  a  third 
part  cuts  the  head  into  a  circular  shape ;  a  fourm  bevels  the  edge  of 
the  head ;  and  a  fifth  gives  a  smooth  circular  surface  to  the  exterior  of 
the  cask. 

Davison  and  Symington's  patent  respecting  casks,  taken  out  in  1844, 
relates  to  the  value  of  a  rapid  current  of  heated  air,  not  only  in  drying 
wood,  but  in  removing  fungous  impurities  which  often  accompany 
damp  wood.  They  recommend  that,  ih  making  a  cask,  inRt^ad  of 
drying  the  wood  in  the  ordinary  way  before  using,  by  which  it  is 
difficult  to  bend  without  blistering,  it  should  be  cut  up  quite  green, 
and  shaped  into  staves  and  heads,  due  allowance  b^ng  made  for 
shrinkage.  The  pieces  are  easily  bent  in  this  state,  and  being  tempo- 
rarily fastened  together,  they  are  exposed  to  a  I'apid  current  of  heated 
air,  which  carries  off  all  the  moisture,  and  shrinks  the  pieces  to  the 
proper  size. 

The  same  patentees  also  use  hot  air  to  cleanse  casks  after  using :  a 
method  which  they  consider  to  be  more  effectual  and  cheaper  than  the 
use  of  steam,  which  is  ordinarily  employed  in  the  great  breweries.  In 
order  to  remove  from  the  interior  of  the  cask  any  fungus  or  impurity 
which  cannot  be  removed  by  the  heated  air,  the  patentees  use  a 
peculiar  kind  of  chain,  which  enters  at  the  bung-hole,  and  is  worked 
about  by  means  of  machinery. 

Mr.  Robertson,  a  cooper  of  Liverpool,  took  out  a  patent  in  1849  for 
a  series  of  machines  of  rather  complicated  character,  for  making  casks 
and  similar  vessels.  One  piece  of  apparatus  is  intended  to  ^ane,  at 
one  time,  both  sides  of  the  staves  whidi  are  to  form  the  curved  part  of 
the  cask;  giving  a  convexity  to  one  surface  and  a  concavity  to  the 
other  sur&ce  of  each  piece  of  wood.  A  second  piece  of  apparatus 
planes  the  edges  of  the  staves,  giving  to  each  edge  tne  particulu*  slope 
necessary  for  the  staves  to  assume  a  circular  arrangement  when  placed 
edge  to  edge.  A  third  machine  compresses  all  the  staves  together  in  a 
circular  form,  and  forces  the  ends  within  the  hoops  which  are  to  bind 
them  together.  Another  machine  presses  together  the  pieces  of  wood 
which  are  to  form  the  head  of  the  cask,  cuts  them  into  a  circular  form, 
and  bevels  the  edges.  A  fifth  piece  of  apparatus  cuts  the  groove  in 
which  the  head  is  fitted  to  the  cask ;  and  another  punches  the  holes  in 
the  iron  hoops.  Thus,  according  to  the  patentee's  plans,  every  part  of 
a  cask  is  made  by  machinery. 

Mr.  Samuel  Brown  patented  in  1840  a  mode  of  making  metallic 
casks.  The  cask  is  formed  of  a  parallelogram  of  sheet  iron  or  other 
metal,  turned  up  into  a  cylindriod  form,  with  an  ordinary  lap  joint. 
The  head  of  the  cask  is  formed  of  a  circular  piece  of  metal,  cut  out  and 
turned  up  all  round  the  edge;  this  being  forcibly  driven  iato  the 
cylindrical  barrel,  has  rivets  placed  at  intervals  of  four  or  five  inches  aH 
round,  which  are  rivetted  through  the  barrel  and  through  the  turned- 
up  edge  of  the  head.  The  other  end  of  the  cask,  called  the  moveable 
head,  is  made  like  the  first,  but  attached  in  a  different  manner ;  in  this 
case,  projecting  ears  of  metal  are  rivetted  at  proper  intervals  around 
the  cylinder;  and  the  heads  of  these  rivets  being  within  the  cylinder, 
serve  as  stops  to  prevent  the  head  of  the  cask  from  being  driven  in  too 
far.  This  second  head  being  forced  into  its  place,  the  ears  are  bent 
down  upon  the  edge  of  the  cylinder,  and  over  the  raised  edge  of  the 
head,  thereby  retaining  it  firmly  in  its  place.  The  joints  are  to  be 
made  fluid-tight  with  any  of  the  ordinary  paints  or  cements. 

In  1852,  Messrs.  Fox  and  Henderson  devised  a  mode  of  making  iron 
casks,  for  the  jMUm-oil  trade ;  they  produced  casks  43  inches  in  length 
by  88  in  bulge,  containing  214  gallons  each. 

In  the  same  year,  Messrs.  Dimcan  and  Button  took  out  a  patent  for 
machinery  for  giving  form  to  the  jointing-edges  of  wood-planks  for  the 
staves  of  casks ;  producing  edges  to  the  pieces  for  forming  the  cask- 
heads  ;  drilling  the  holes  for  the  dowels  used  in  putting  together  the 
heads ;  giving  form  to  the  outer  edge  or  circumference  of  wood-planks 
for  heads  i  hollowing  and  bevelling  the  ends  of  the  staves ;  forming  the 
grooves  to  receive  the  heads;  and  putting  together. 

Perhaps  the  most  complete  Systran  of  cask-making  machinery^is  that 
of  Mr.  Grist,  recently  patented.  It  comprises  several  highly  ingenious 
pieces  of  apparatus.  One  is  a  machine  for  bending  wood  to  form  the 
staves.  The  piece  of  wood  to  be  bent  is  flrst  saturated  with  hot  water 
or  steam,  and  is  then  placed  upon  the  outside  of  a  hollow  metal  case, 
shaped  exactly  as  the  stave  is  intended  to  be  shaped ;  the  case  is  made 
hot,  and  a  lever,  pressing  on  the  piece  /of  wood,  keeps  it  in  position 
until  it  has  permanently  aoquired  the  desired  form.  A  second  machine 
gives  ihe  proper  shape  to  the  edges  of  the  staves.  Each  stave  is  held 
firmly  in  a  frame,  and  is  urged  forward  at  a  particular  angle  to  meet  a 
saw  and  a  cutter ;  the  saw  cuts  the  edges  of  the  stave  to  a  right  line, 
and  at  the  proper  angle  for  the  radius  of  the  cask,  and  after  this  the 
cutter  smoothes  or  planes  each  edge.  A  third  machine  builds  up  the 
staves  into  the  form  of  a  cask.  A  framework  is  built  up  of  wood,  cor- 
responding on  its  exterior  with  the  intended  dimensions  of  the  cask,  or 
rather,  having  an  expanding  and  contracting  power,  to  suit  it  for  casks 
of  different  dimensions.  The  staves  are  placed  agidnst  this  frame,  and 
held  there  temporarily;  after  which;  truss  hoops  are  fixed ^,^d  thtj 
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frame  and  belts  removed.  A  fourth  maohlne  performs  the  operatioiui 
of  ohiming  and  creuzing.  The  oaak,  or  rather  the  stave-work  which  is 
to  form  its  principal  part,  is  made  to  rotate  horisontally  in  a  lathe, 
while  cutting-chisels  or  other  tools  trim  the  ends  in  the  modes  which 
coopers  call  chiming  and  areusing,  to  enable  the  staves  to  fit  into  the  two 
ends  of  the  cask.  A  fifth  machine  cuts  the  ends  or  heads  of  the  casks. 
The  pieces  of  wood  to  form  the  heads  and  bottom  are  placed  together, 
and  brought  under  the  actiou  of  a  circular  saw,  which  gives  the  requi- 
site circular  form,  and  at  the  same  time  gives  the  bevel  for  adjusting 
the  head  to  the  staves ;  by  a  slight  adjustment  of  the  mechanism,  the 
head  may  be  made  oval  instead  of  round.  With  two  of  the  shaping 
machines,  one  man  can  shape  the  edges  of  the  staves  for  a  hundred 
hogsheads  in  a  day. 

Many  modes  are  adopted  for  cleansing  casks  which  have  become  foul. 
They  are  washed  with  dilute  sulphuric  acid,  or  with  a  solution  of 
ehloride  of  lime ;  or  are  exposed  to  the  mingleid  fumes  of  sulphur  and 
saltpetre ;  or  are  whitewashed  with  fresh  mUk  of  lime ;  or  are  charred 
by  a  fire  of  shavings ;  or  are  a£fected  with  a  sort  of  cluuring  action  by 
very  strong  sulphuric  acid  applied  to  the  wood  when  perfectly  dry ;  or 
are  exposed  to  high-pressure  steam ;  or  are  filled  with  a  mixture  of 
charcoal  and  water,  frequently  agitata ;  or  are  soaked  with  a  lye  of 
pearlash,  lime,  or  alum.  After  any  of  these  processes  the  casks  require 
to  be  well  rinsed  with  cold  clear  water. 

I  COORDINATES  mean  lines,  angles,  ftc.  ranged  in  order.  The 
motion  from  which  the  word  arose  was  this,  that  when  the  positions  of 
consecutive  points  on  a  curve  are  referred  to  given  points  or  lines  by 
means  of  lines  (as  in  Abscissa)  or  angles,  those  lines  or  angles  present 
a  succession  of  arranged  data,  by  which  the  several  points  of  the  curve 
may  be  treated  m  order.  It  was  Descartes  who  first  used  coordinates 
in  the  second  book  of  his  geometry,  and  the  words  in  which  this  now 
all-pervading  method  of  expression  was  announced  are  as  follows : — 
**  Kligo  rectam  aliquam  lineam,  veluti  a  B,  ut  ad  diversa  ejus  puncta 
referam  omnia  puncta  hujus  curvss  linese  o  B ;  deinde  eligo  etiam 
punctum  aliouod  in  a  b,  veluti  a,  ad  ordiendum  ab  eo  calculum."  AVe 
do  not  find  uie  word  in  Schooten,  Beaune,  or  others  of  the  immediate 
school  of  Descartes.  De  Witt  calls  the  abscissa  cms  patieiu,  and  the 
ordinate  ents  effidens.  Coordinates  (so  called)  are  used  in  the  writings 
of  John  Bernoulli,  but  in  Newton  the  phrase  for  them  is  **  lineee 
ordinatim  applicatse  :**  in  later  times  the  use  of  the  word  has  become 
tmiversaL  Coordinates  either  determine  the  position  of  a  point  in 
space,  or  in  a  plane  which  is  understood  to  contain  all  the  figure 
under  consideration,  as  in  the  first  six  books  of  Euclid.  They  deter- 
mine position  either  by  straight  lines  only,  or  by  a  straight  hne  and 
angles  :  in  the  latter  case  they  are  called  ftolar  coordinates. 

1.  Rectilinear  coordinates  in  a  plane.  In  the  given  plane  draw  two 
straight  lines  meeting  in  a  point  o  (called  the  OTiJn\,  From  any 
point  p  draw  parallels  to  the  two  lines  just  named*:  the  parts  inter- 
cepted between  P  and  these  lines  (called  ax€9)  are  the  coordinates  of 
the  point.  \V'hen  the  axes  are  at  right  angles,  the  coordinates  are  said 
to  be  rectangular;  when  at  another  angle,  oblique,    [Abscissa.] 

2.  Rectilinear  coordinates  in  space.  Through  any  point  o  (the 
origin)  draw  three  planes  which  intersect  in  right  angles  (the  axes). 
Through  any  point  p  draw  parallels  to  the  axes  :  the  parts  intercepted 
between  p  and  the  coordinate  planes  (three  in  number)  are  the  coordi- 
nates of  ?. 

3.  Polar  coordinates  in  a  plane.  Choose  any  point  o  in  the  plane, 
and  any  right  line  o  a  passiiig  through  o.  Then  taking  any  point  p, 
the  distance  o  p  (called  the  radiu8  vector)  and  the  angle  p  o  a  (which 
has  no  distinct  name,  but  might  be  called  the  vectorial  angle)  are  the 
polar  coordinates  of  p. 

4.  Polar  coordinates  in  space.  Choose  a  plane  (i0,  a  point  o,  and  a 
line  o  A,  in  the  plane  M.  I^ke  any  point  p  above  or  below  the  plane, 
and  let  fall  p  b,  a  perpendicular  on  (m)  meeting  (m  )  in  b.  Then  the 
radius  vector  o  p,  and  the  angles  p  o  B  and  b  o  a  are  the  polar  coordi- 
nates of  p.  In  astronomy,  if  o  be  the  earth's  centre,  o  a  the  line 
passing  through  the  equinox,  and  (m)  the  plane  of  the  ecliptic ;  then 
B  o  A  is  the  longitude  of  p,  and  p  o  b  its  latitude.  But  if  (m)  be  the 
plane  of  the  equator,  then  B  o  a  is  the  right  ascension  of  p,  and  p  o  b 
its  declination. 

COPAIBA  or  COPAIVA,  a^  oleo-resin  or  tiu^entine  (incorrectly 
termed  a  balsam,  since  it  is  destitute  of  benzoic  or  cinnamio  acid),  is 
procured  not  merely  from  the  Copaifera  oficinaUs  (Willd.),  a  native  of 
Venezuela,  also  naturalised  in  the  Antilles,  but  from  ten  to  twelve 
species,  chiefly  natives  of  Brazil.  It  varies  in  appearance  and  qualities 
accorc^ng  to  the  species  from  which  it  has  been  prociured,  and  likewise 
according  to  the  age  of  the  tree  and  the  time  of  the  year.  Incisions 
are  made  in  the  tree,  from  which  flows  a  liquid  differing  little  in  con- 
sistence from  thick  sap.  It  is  collected  in  calabashes,  after  which  the 
incisions  are  closed  with  wax  or  ciav.  The  incisions  are  repeated  in 
general  three  times  each  season.  The  fluid  is  brighter  or  darker  in 
colour,  more  or  less  rich  in  volatile  oil,  more  acrid  or  more  bitter, 
according  to  circumstances.  It  is  mostly  of  a  light  yellow  colour, 
clear  and  transparent,  seldom  turbid  or  cloudy;  odour  peculiar, 
volatile;  taste  oily,  mild,  slightly  aromatic,  at  last  acridly  bitter. 
Specific  gravity  0*966  to  0-997,  according  to  its  age.  Exposed  to  heat 
in  a  platinum  spoon,  it  ia  entirely  consumed  with  a  white  smoke.  In 
a  state  of  purity,  it  consists  of  a  volatile  oil,  in  the  proportion  of 
iO  per  cent.;  and  ^0  per  centk  of  an  acid  crystAllisable  resin  (copaiTic 


add),  with  a  soft  brown  resin.  The  oil  may  be  separated  by  distillaiiotiy 
or  by  means  of  mixing  equal  parts  of  copaiba  with  alcohol  of  speoifie 
gravity  0*887,  shaking  them  diligently,  then  mixing  100  parte  of  the 
copaiva  which  has  been  so  treated  with  37  i  parts  of  a  ley  of  oaustio 
soda,  to  be  again  well  shaken ;  after  whioh  150  parts  of  water  are  to  be 
thoroughly  agitated  with  it,  and  the  whole  left  to  rest.  The  speeiflc 
gravity  of  the  oil  thus  obtained  is  0*900.  A  slight  difi^erence  exists 
between  the  oil  thus  procured  and  that  by  distillation.  Both  are  used 
in  medicine;  indeed  the  oil  is  the  active  principle  of  copuva,  the 
resin  being  of  very  secondary  importance.  The  oil  is  destitute  of 
oxygen,  and  may  be  employed  for  Uie  preservation  of  potassium. 

Copaiva  is  frequently  adulterated :  the  presence  of  any  extraneous 
matters  may  be  known  by  the  manner  in  whioh  the  suspected  porti(m 
conducts  itself  towards  solvents  and  re-agents.  Copaiva  is  occasionally 
mixed  with  castor-oil,  almond,  poppy,  nut-oil,  and  the  finer  sorts  of 
turpentines.  All  fixed  oils  (except  castor-oil,  the  presenee  of  which 
may  be  detected  by  sulphuric  add,  but  the  accuracy  of  this  test  is 
called  in  question  by  Brandes)  separate  from  it  by  being  allowed  to 
remain  at  rest.  Good  copaiva  should  be  perfectly  soluble  in  alcohol  of 
90  per  cent.  It  is  soluble  in  all  known  ethers,  and  in  the  volatile  and 
fixed  oils.  Three  parts  of  copaiva  with  one  of  caustic  ammonia  of 
specific  gravity  0*950  form  by  agitation  a  clear  soap.  The  simplest 
test  of  the  purity  of  copaiva  is  to  heat  a  small  quantity  in  a  watch- 
glass,  when,  if  good,  a  hard  brittle  resin  remains,  which  has  con- 
siderable analogy  with  styradn.  The  crystals  which  form  in  this  redn 
are  six-sided  prisms,  and  have  the  property  of  polarssing  lightw 

A  kind  of  copaiva  ib  obtained  in  St.  Domingo  from  the  Oroicm 
origanifoliia  (Lamarck);  in  Java  and  elsewhere  the  juice  of  the 
Canarium  commune  (Linn.)  is  found  to  possess  similar  properties.  A 
wood  oil  from  various  species  of  DipterocarptUj  especially  J),  turinnatuif 
is  obtained  in  Moulmdn,  in  the  East  Indies,  and  imported  into 
England  (Royle). 

Copaiva  acts  as  a  stimulant  to  the  mucous  surfaces,  especially  of  the 
rectum  and  urino-genital  passages  :  when  the  dose  is  small,  it  influences 
the  kidney  and  urethra ;  but  if  large,  the  rectum.  It  is  chiefly  used 
to  lessen  increased  discharges  from  those  organs,  and  if  judiciously 
employed,  generally  efTeots  tSiis  object ;  but  if  given  prematurely  or  in 
too  large  a  dose,  it  seldom  foih  to  aggravate  the  complaints  and 
occasion  other  serious  symptoms.  It  has  likewise  been  beneficially 
given  in  affections  of  the  mucous  membrane  of  the  lungs, such  as 
chronic  bronchitis,  whioh  must  be  carefully  distinguished  from  true 
phthisis  pulmonalis  or  consumption,  a  disease  in  which  it  cannot  fail 
to  prove  injurious.  It  sometimes  occasions  a  singular  eruption, 
something  like  measles,  and  also  a  swelling  of  the  joints  resembling 
rheumatism. 

Various  means  have  been  devised  to  conceal  the  disagreeable  nauseous 
taste  of  copaiva  without  impairing  its  qualitiea  Calcined  magnesia 
thickens  it,  and  permits  it  bping  made  into  pills ;  an  etherial  or  alkaline 
solution  will  also  retain  the  virtues,  and  lessen  the  repulsive  taste. 

COPAIVIC  ACID.    [Balsams.] 

COPAL,  a  resin  possessed  of  peculiar  properties,  the  produce  of  the 
Ithu$  capaUinunii  a  native  of  Mexico  ;  it  is  in  rounded  masses,  smooth 
and  brittle,  transparent  or  nearly  so,  without  colour,  or  having  a  slight 
tinge  of  yellow  :  it  has  but  little  taste,  and  is  nearly  inodorous ;  it  is 
insoluble  in  water,  fusible,  and  inflammable.  It  differs  from  moet 
other  resins  in  its  very  sparing  solubility  in  alcohol ;  and  of  the  little 
that  dissolves  with  the  assistance  of  heat  the  greater  part  is  deposited 
as  the  solution  cools.    It  is  dissolved  by  ether  and  some  essentiid  oik. 

COPAL  VARNISH  is  the  substance  for  which  gum  copal  is 
chiefly  employed.  It  ia  probable  that  every  manufacturer  h;^  his 
peculiar  mode  of  proceeding :  Tingry  prepares  the  simple  copal  varnish 
by  heating  dght  ounces  of  oil  of  turpentine  in  a  matrass  with  the  heat 
of  a  salt-water  baUi ;  as  soon  as  this  reaches  its  boiling  point,  he 
gradually  throws  in  an  ounce  and  a  half  of  copal  reduced  to  powder, 
keeping  the  vessel  in  a  state  of  circular  motion.  This  author  further 
states  that  to  obtain  this  varnish  colourless,  the  rectified  oil  is  to  be 
exposed  previously  to  the  sun  for  some  months  in  bottles,  leaving  an 
interval  of  some  inches  between  the  cork  and  the  surface  of  the  liquid; 
by  this  the  oil  undergoes  some  change,  which  renders  it  a  better 
solvent  of  copal. 

The  varnish  thus  prepared  is  stated  to  be  exceedingly  durable  and 
brilliant;  it  resists  scratches,  and  is  susceptible  of  a  fine  polish. 
Tingry  particularly  recommends  it  to  be  applied  to  philosophical 
instruments.  There  are  several  modifications  of  this  varnish  used  for 
particular  purposes,  as  with  the  addition  of  oil  of  lavender  and  oil  of 
lavender  and  camphor,  an  account  of  which  may  be  seen  in  the  author 
above  named. 

The  relation  which  copal  bears  to  other  varnishes  will  be  pointed 
out  in  a  later  article.    [Varnishes.] 

COPARCENERS.    tl*AR0ENER8.J 

COPERNICAN  SYSTEM.    [Copernicus  In  Bioa.  Div.] 

COPING,  the  stone,  brick,  or  plaster  cap  or  covering  of  a  waD,  a 
term  perhaps  derived  from  the  Italian  coprire,  to  cover.  Some  think 
it  is  derived  from  the  German  kopff  or  Dutch  kop,  the  head.  Coping- 
stones  aro  placed  on  the  tops  of  walls  to  protect  them  from  the  weather. 
Flat  coping  is  called  parallel  copiny,  and  is  used  upon  inclined  surfacea, 
as  on  the  gables  and  parapets  of  houses,  and  also  on  the  tops  of  garden 
and  other  wftUs.    Feather-edged  coping  has  one  edge  thinner  than  the 
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other.  Saddle-hack  coping  u  thicker  in  the  middle  than  at  the  edges. 
Coping-stones  should  project  over  the  walls  which  thej  oover,  and 
should  have  a  groove  or  throating  underneath  the  projected  part  to 
throw  off  the  water.  The  coping  of  Gothic  battlements  and  the  walla 
of  churches,  castles,  and  dwellings  in  Gothic  architecture,  have  a  deep 
throating  in  the  form  of  a  bold  cavetto  in  front,  and  are  sometimeB 
decorated  with  mouldings.  [BAtTiiKMiNT.]  When  the  ends  of  the 
stones  are  left  higher  than  other  parts,  the  junctions  are  called  water- 
jointt.  York  Stone  is  much  used  for  parallel  coping,  ifiid  also  Portland, 
but  the  latter  is  more  expensive  and  not  so  durable.  Baih  stone  coping 
is  often  used  for  Gothic  works,  but  it  is  not  calculated  to  withstand 
long  the  constant  action  of  the  weather. 

COPPER.  A  well-known  metal.  It  is  an  element,  and  is  repre- 
sented by  the  symbol  Cu,  an  abbreviation  of  its  Latin  name  euprum. 

Copper  has  been  known  from  the  earliest  historical  ages.  It 
derives  its  present  name  from  that  of  the  island  of  Cyprus  {K^pos) 
where  it  was  first  worked  on  a  large  seals.  The  alchymists  called  it 
Venut,  perhaps  on  account  of  the  beauty  of  its  lustre,  and  gave  it  the 

symbol  j^,  a  compound  hieroglyphic  indicating  that  they  tiiotight  it 

a  mixture  of  gold,  0  and  a  certain  hypothetical  substance  called  acri- 
mony ij4,  the  corrosive  nature  of  which  was  symbolised  by  the  pomts 
of  a  Maltese  cross. 

Copper  occurs  native,  and  as  the  base  of  numerous  ores.  Its  miner- 
alogy has  already  been  treated  of  and  the  ores  described  in  detail,  under 
Copper,  in  Nat.  Hist.  Drv.  The  source  of  commercial  copper  is 
principally  copper  pyrites,  a  double  sulphide  of  copper  and  iron  (Cu,S, 
Fe,sJ.  It  occurs  abtmdantly  in  Cornwall,  two-thirds  of  the  copper 
annually  smelted  in  Great  Britain,  having  a  value  of  nearly  one  million 
sterling,  being  obtained  from  the  ore  raised  in  that  county.  More 
valuable  but  far  less  abundant  ores  are  the  red  oxide  (Cu^O),  black  oxide 
(CuO),  malachite  a  green  carbonate,  and  axwrite  a  blue  carbonate. 

The  metallurgy  of  copper  or  copper  smelting,  is  a  branch  of  manu- 
facture extensiTcly  conducted  in  the  neighbourhood  of  Swansea,  South 
Wales,  a  locality  peculiarly  fitted  for  the  operation  on  account  of  its 
proximity  to  the  coal-fields^  and  its  position  as  a  sea-coast  town ;  these 
advantages  at  all  times  insuring  cheap  fuel  and  cheap  freightage  to  the 
different  metallurgical  establishments. 

The  ore  of  copper  as  raised  from  the  mine  is  first  cleaned  from 
adhering  portions  of  the  strata  through  which  the  vein  passed,  then 
sorted  according  to  quality,  so  far  as  appearance  indicates^  and  placed 
in  heaps  of  convenient  size  for  sale.  To  ascertain  the  value  of  a  heap, 
a  fair  average  sample  Sa  taken,  and  about  four  hundred  grains  of  it 
assayed  by  roast^ig,  fluxing  with  borax,  reducing  with  black  flux,  ftc., 
according  to  the  nature  of  the  ore :  or  a  weighed  quantity  may  be 
dissolved  in  nitric  acid,  excess  of  ammonia  added,  the  mixture  filtered, 
boiled  with  caustic  potash  or  soda,  and  the  resulting  oxide  collected 
on  a  filter,  washed,  dried,  ignited,  and  weighed ;  100  parts  will  contain 
79  82  of  copper.  As  both  the  composition  of  copper  ore  and  its  richness 
in  metal  are  liable  to  great  variation,  the  methods  of  smelting  are 
necessarily  complicated  ^  order  that  these  variations  may  be  met.  The 
process,  however,  on  which  the  modifications  are  all  based,  is  a  very 
simple  one.  It  consists  first  in  roasting  the  ore  on  the  hearth  of  a 
powerful  reverberatory  furnace ;  any  arsciiic  is  thus  driven  ofi*,  whilst 
a  portion  of  the  sulphur  is  converted  into  sulphurous  acid  and  escapes, 
oxygen  taking  its  place.  The  iron  present  in  the  ore,  however,  has 
a  greater  affinity  for  oxygen  than  the  ooppet  has,  and  hence  the 
sulphide  of  iron  will  be  decomposed  before  the  sulphide  of  copper. 
As  soon  as  the  sulphide  of  iron  is  thus  oxidised  the  roasting  is  dis- 
continued, and  the  oxide  of  iron  remoted  by  fusion  with  sand  or 
siliceous  ore,  and  sometimes  a  little  fiuor  spar.  The  sulphide  of 
'  copper  is  now  partially  roasted  into  oxide  and  then  fused,  when  an 
interesting  reaction  occurs,  the  sulphide  and  oxide  mutually  decompose 
each  other,  sulphurous  acid  escapes  and  metallic  copper  remains;  the 
decomposition  is  expressed  in  the  following  equation  :— 
Cu3    -f     2CuO     =s     80,     -f     Co, 

Sulphide  of    Oxide  of  Sulphurous   Metallic 
eopper.        copper.        aoid.         eopper. 

The  metal  thus  produced  is  agun  roasted  to  remove  the  last  traces 
of  foreign  matters,  and  is  finally  thoroughly  deoxidised  by  heating 
with  carbonaceous  materials,  and  especially  by  the  operation  of  poling; 
in  which  a  pole  of  green  wood,  generally  birch,  is  thrust  into  the 
molten  metal  and  rapidly  moved  about)  the  powerfully  deoxidising 
gases  given  off  from  the  wood  efiectually  reduce  the  oxide,  and  when  a 
small  sample  taken  from  the  mass,  and  tested  when  cold  by  partially 
cutting  through  and  then  breaking,  presents  a  fine  fibrous  fracture  and 
a  satiny  lustre,  the  operation  is  considered  to  be  complete,  and  the 
metal  is  at  once  ladled  out  and  cast  into  ingots.  Great  care  and  con- 
siderable experience  are  necessary  to  detect  with  certainty  this  latter 
point,  as  a  hw  minutes  overpoUng  would  determine  the  formation  of 
carburet  of  copper ;  and  this  would  render  the  whole  mass  l»ittle  and 
necessitate  re-roasting. 

Such  is  an  outline  of  copper  smelting.  For  an  elaborate  description 
of  it  in  all  its  details,  see  Muspratt's '  Chemistry,  applied  to  the  Arts 
and  Manufactures,'  pp.  493  to  532. 

Perfectly  pure  metalUo  copper  magr  be  obtained  on  the  naall  scale 


by  decomposing  a  solution  of  sulphate  of  copper  by  means  of  the 
voltaic  battery,  or  by  inserting  strips  of  iron  into  the  same  solution  | 
in  the  latter  case  the  precipitated  metal  is  called  cement  copper* 
Another  method  consists  in  strongly  heating  six  parts  by  weight  of 
the  pure  oxide  with  one  part  of  finely  powdered  charcoal  and  a  littie 
borax ;  in  this  way  a  button  is  at  once  obtained.  Copper  in  a  state  of 
fine  division  results,  when  a  cmTcnt  of  hydrogen  gas  is  passed  through 
the  pure  oxide  heated  to  redness. 

Copper  has  a  characteristic  red  colour ;  very  thin  films  of  It  how- 
ever, such  as  are  frequently  obtained  by  the  chemist  in  analysing 
organic  substances  by  the  aid  of  black  oxide  of  copper,  appear  by  trans- 
mitted light  of  a  beautiftil  green  colour,  though  by  refiected  light  they 
also  have  the  usual  tint.  Copper  is  rather  hard,  sonorous,  and  ex- 
ceedingly ductile  and  malleable.  Its  specific  gravity  varies  from  8*78 
to  8*96,  according  to  the  manipulation  to  which  it  has  been  subjected ; 
it  is  one  of  the  best  conductors  of  heat  and  electricity,  and  expands 
one  part  in  582  on  being  heated  from  82**  Fahr.  to  212°.  Copper 
crystallised  in  the  form  of  cubes  or  octohedra  is  occasion^ly  found 
native.  It  may  be  obtained  in  the  same  state  artificially  by  slow 
voltaic  action.  The  melting  point  of  this  metal  is  undet  that  of  gold, 
but  higher  than  silver ;  in  the  fused  state  it  exhibits  a  bluish-green 
colour,  and  at  an  intense  white  heat,  such  as  is  produced  by  a  powerful 
electric  current,  or  the  oxyhydrogen  blowpipe,  it  boils,  bums  with  a 
green  flame,  and  is  entirely  volatilised. 

Copper  does  not  tarnish  on  being  exposed  to  dry  air,  but  in  the 
presence  of  moisture  and  carbonic  acid,  it  gradually  becomes  covered 
with  a  greenish  coating  of  oxide  and  carbonate.  Nitric  acid  rapidly 
attacks  and  oxidises  copper,  forming  a  tiitrate  of  copper.  Sulphuric 
acid  does  not  act  upon  it  when  cold,  but  at  a  boiling  temperature 
oxidises  it  with  evolution  of  sulphurous  acid  and  formation  of  sulphate 
of  copper.  Hydrochloric  acid  acts  only  on  copper  in  the  presence  of 
oxidising  agents.  The  fixed  alkalies  act  but  little  on  the  metal, 
ammonia  in  the  presence  of  a  small  quantity  of  air  gradually  dissolves 
it,  forming  a  colourless  solution  of  suboxide;  more  air  causes  the 
formation  of  a  deep  blue  solution  of  protoxide.  Copper  has  a  nauseous 
styptic  teste,  and  on  being  rubbed  emits  a  peculiar  disagreeable  odour. 

The  equivalent  of  copper  is  8176. 

Ovpper  and  oxygen  imite  in  four  difiBsrent  proportions  : — 


Suboxide  of  eopper  • 
Protoxide  of  eopper 
Binozide  of  eopper  • 
Cupric  aeid 


Formuli, 

Equivalent. 

Cn,0 

71-6 

Cu  0 

«9-y 

Cu  0,  (!) 

0) 

1.  Suboxide  of  copper  (Cu,  0) ;  euprouM  oxide,  dinoxide,  or  red  oxide  of 
copper.  This  oxide  occurs  native  in  the  form  of  beautiful  red  crystals. 
It  is  best  prepared  artificially  by  heating  a  solution  of  sulphate  of 
copper  with  excess  of  caustic  potash  or  soda  and  a  little  honey,  the 
suboxide  deposite  in  the  form  of  bright  red  granular  crystals. 

The  salts  of  this  oxide  are  very  imstable,  and  consequently  difficult 
of  preparation. 

Sulphite  of  cuprous  oxide  and  potash  is  formed  by  gradually  adding 
solution  of  sulphate  of  copper  to  a  hot  solution  of  sulphite  of  potash ; 
on  cooling  the  salt  deposits  in  crystalline  needles.  The  principal  use 
of  suboxide  of  copper  is  in  the  staining  of  glass,  to  which  it  communi- 
cates a  ruby-red  colour. 
^  2.  Protoxide  of  copper  (CuO),  Hack  oxide,  or  cupric  oxide,  prepared 
either  by  heating  copper-plates  and  turnings  in  a  current  of  air,  or 
from  the  nitrate  of  copper,  by  heating  that  s^t  to  redness  in  an  earthen 
crucible.  By  the  former  method  it  is  obtained  more  or  less  massive 
and  crystalline,  by  the  latter  in  the  state  of  fine  powder.  In  either 
condition  it  is  used  to  some  extent  by  chemists  in  the  analysis  of 
organic  substances.  [OROAlria  Akaltbis.]  It  is  also  used  to  stain  glass 
of  a  beautiful  green  colour. 

The  salts  of  protoxide  of  copper  are  numerous,  well-defined,  and 
important.     The  following  are  the  principal  of  them. 

Sulphate  of  copper  (CuO,  SO,  +  6  Aq.),  equiv.  1247,  Uue  vitriol.  This 
salt  occurs  native,  see  Bboohantfib,  Nat.  Hist.  Div.  It  is  obtained 
as  a  by-product  in  silver  refining;  also  in  large  quantities  in  the 
roasting  of  copper  pyrites  at  a  temperature  approaching  low  redness; 
this  heat  is  sufficient  to  decompose  the  sulphate  of  iron  formed  at  the 
same  time,  but  is  not  high  enough  to  affect  the  sulphate  of  copper.  It 
is  purified  bv  crystallisation  from  a  hot  aqueous  solution.  It  may  also 
be  formed  by  boiling  copper  with  three  times  its  weight  of  strong 
sulphiuic  acid,  diluted  with  one-third  its  weight  of  water ;  the  copper 
is  oxidised  at  the  expense  of  part  of  the  sulphuric  acid,  and  combines 
with  the  remainder.  Commercial  sulphate  of  copper  is,  however, 
principally  manu&tctured  by  simply  dissolving  the  crude  oxide  or  scale 
in  sulphuric  acid  with  the  aid  of  heat  The  scale  is  obtained  by 
roasting  waste  copper,  and  in  the  process  of  annealing  copper-plates; 
it  consists  of  a  mixture  of  metallic  copper  with  oxide. 

Sulphate  of  copper  crystallises  in  large  blue  crystals  of  an  oblique 
rhombic  form.  It  is  soluble  in  two  parts  of  boiling  water,  from  which 
solution  one  half  of  the  salt  crystallises  out  on  cooling.  Heated,  it 
loses  its  water  of  crystaUisation,  assumes  a  white  colour,  and  at  a 
higher  temperattire  is  decomposed,  the  acid  being  expelled  and  the 
oxide  left» 

Sulphate  of  copper  is  largely  tiaed  in  calico-printing,  and  ^tl>^ 
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manu£iciure  of  pigments.  Lai^  quantities  of  it  are  aIbo  employed  in 
agricultund  districts  to  steep  seed-corn  in,  it  being  found  that  this  is 
an  effectual  mmedy  against  the  disease  in  wheat  called  "  smut.**^  For 
the  latter  purpose,  however,  a  very  impure  sulphate  of  copper  is  fre- 
quently used ;  obtained  by  evaporating  the  Birmingham  *'  pickle,"  or 
"  dipping  liquor,"  of  the  brazier  and  coppersmith.  This  liquor  is  an 
acid  solution  into  which  manufactured  bra? s  articles  have  been  dipped 
in  order  to  render  them  perfectly  clean  before  lacquering,  varnishing,  &c 
The  sulphate  thus  obtained  costs  some  shillings  less  per  cwt.  than  the 
purer  variety,  but  more  of  it  must  be  used  to  produce  the  desired 
effect. 

Double  iulphatea  of  copper  and  aOcaUf  are  obtained  by  evaporating  a 
solution  containing  equivalent  proportions  of  the  separate  sulphates. 
The  potash  salt  contains  (CuO,  SO,  +  KO,  SO,-f  6  Aq.)  the  ammonia 
salt  ( Cu  0,  SO,  +  NH^O,  SO,  +  6  Aq.),  the  soda  salt  (Cu 0,  SO.  +  Na 0, 
SO,  +  2  Aq.) ;  the  latter  is  rather  difficult  to  prepare.  Double  salts 
may  also  be  formed  with  the  sulphates  of  several  other  metals. 

Ammonio-sulj^ate  of  coj^er  (CuO,  SO,  +  2  NH,  +  HO )  separates  in 
dark  blue  crystals  on  cautiously  evaporating  a  solution  of  sulphate  of 
copper  to  which  excess  of  ammonia  has  been  added.  Anhydrous  sul- 
phate of  copper  absorbs  ammoniacal  gas^  yielding  a  compoimd  con- 
sisting of  (2(CuO,  S03>  +  5  NH,). 

Nitrate  of  copper  (CuO,  NO,  +  6  Aq. ).  Prepared  by  dissolving  copper 
in  nitric  acid ;  Uie  following  decomposition  occurs : — 

Ca,  +  4N05  sa  3{CuO,  NO.)  -f  NO, 


Copper.     Nitric       Nitrate  of 
acid.  copper. 


Nitric 
oxide. 


By.  evaporation  of  the  solution  it  is  obtained  in  beautiful  blue  rhom- 
boidal  prisms.  They  rapidly  deliquesce  in  the  air^  and  are  very  soluble 
in  water  or  alcohoL 

Carbonate  of  copper  is  not  known  in  the  neutral  state.  Associated 
with  hydrated  oxide  it  occurs  native.  [Copper,  in  Nat.  Hist.  Div.] 
When  solutions  of  a  salt  of  copper  and  an  alkaline  carbonate  are  mixed, 
a  bulky,  gelatinous,  green  precipitate  falls,  usually  having  the  com- 
position (CuO,  CO,  +  CuO,  HO).  Under  various  names  it  is  used  as  a 
pigment.  [Coloubino  Mattbrs.]  Mixed  with  lime  and  exposed  to 
the  air  its  colour  is  changed  to  blue. 

Acetate  of  coRpgr  (CuO,  C^H,0,  +  HO),  verdtter.  Prepared  by  dis- 
solving oxide  or  subaoetate  of  copper  in  acetic  acid  and  evaporating 
the  solution.  It  crystallises  in  oblique  rhombic  prisms,  and  is  soluble 
in  five  parts  of  boiling  water. 

Sabac€tate$  of  copper,    [Acetate,  IHaceiate  of  Copper.'] 

Araenite  of  copper  (2CuO,  AsO,) ;  Sched^$  green.  Precipitated  on 
mixing  solutions  of  arsenite  of  potash  and  sulphate  of  copper.  It  is  exten- 
sively used  as  a  pigment.  If  acetate  of  copper  be  employed  in  the  place 
of  sulphate  the  precipitate  contains  (CuO,  C.H,0,  +  3(2CuO, AsO,) ), 
and  is  known  as  Schvxinfurth  green.  The  different  arwnical  greens,  as 
these  pigments  are  called^  owe  their  different  tints  to  the  various 
proportions  of  acetate  and  arsenite  of  copper  contained  in  them,  and 
also  occasionally  to  the  presence  of  carbonate  of  copper.  [CoLOURiNa 
Matters.] 

Protoxide  of  copper  combines  with  many  other  acids,  but  the  com- 
pounds formed  are  comparatively  unimportant. 

Hydrated  protoxide  of  copper  (CuO,  HO)  is  precipitated  when  an 
alkali  is  added  to  an  aqueous  solution  of  any  copper  salt. 

8.  Binoxide  of  copper  (CuO,)  ?  is  a  brownish-yellow  powder,  formed  on 
treating  hydrated  protoxide  of  copper  with  peroxide  of  hydrogen.  At 
A  slightly  elevated  temperature  it  loses  one  half  of  its  oxygen.  On 
tAcount  of  its  liability  to  change  it  has  been  but  little  studied, 

4.  Cupric  acid  f  said  to  contain  more  oxygen  than  either  of  the  pre- 
ceding oxides,  is  supposed  to  be  formed  when  finely  divided  copper, 
caustic  potash,  and  nitrate  of  potash  are  together  heated  to  redness. 
Digested  in  water,  the  mass  yields  a  blue  solution  that  disengages 
cxygen  on  being  slightly  warmed. 

Copper  and  hydrogen  form 

Hydride  of  copper  (Cu,H).  It  is  obtained  as  a  brown  hydrate, 
very  unstable,  when  hypophosphorous  acid  is  added  to  a  solution  of 
sulphate  of  copper  heated  to  140**  Fahr. 

Copper  and  nitrogen  form 

Nitride  of  copper  (Cu^N).  Obtained  on  passing  ammoniacal  gas  over 
oxide  of  copper  heated  in  an  oil-bath. 

Copper  and  sulpkw  form  two  sulphides. 

Dindphide  of  copper  (Cu-S)  is  produced  when  copper  is  burnt  in 
vapour  of  sulphur.  It  melts  more  readily  than  metallic  copper,  and 
forms  a  semi-crystalline  mass  on  cooling. 

ProtonUpkide  of  copper  (CuS)  is  precipitated  of  a  black  colour  when 
sulphuretted  hydrogen  is  passed  through  a  solution  of  a  copper  salt. 
Washed  and  dried,  it  presents  a  very  dark  green  appearance. 

Double  sulphidea  of  copper  and  other  metals  are  found  native. 
[Copper,  Nat.  Hibt.  Drv.] 

-  Copper  and  chlorine  form  two  chlorides,  corresponding  to  the  oxides 
and  sulphides. 

Dichljride  of  copper  (Cu,Cl),  Boyle's  retina  cupri,  is  obtained  in 
transparent  tetrahedra  on  boiling  the  protochloride  and  metallic  copper 
together  in  close  vessels.  Heated  it  fuses  and  then  volatilises.  In 
contact  with  air  it  quickly  absorbs  oxygen.    It  is  but  little  soluble  in 


Salphate  of      Protosnlphate 
of  iron. 


water.  Its  aqueous  solution  is  used  in  gas-analyses  for  the  absorption 
of  carbonic  oxide. 

Protochloride  of  copper  (CuCl  +  2Aq.)  is  most  easily  formed  by  dis- 
solving the  oxide  or  carbonate  in  hydrochloric  acid.  On  evaporation 
transparent,  bright  green,  right-angled  four-sided  prisms  are  obtained. 
They  are  very  deliquescent. 

Oxychloridet  of  copper,  of  variable  composition,  are  obtained  on 
precipitating  chloride  of  copper  with  a  caustic  alkali. 

Double  chloride  of  copper  and  ammoniuin  (CuCl,  NH^Cl  -i-  2Aq.) 
crystallises  on  the  cooling  of  a  solution  of  the  mixed  chlorides  in 
equivalent  proportions. 

Cuprammoniutn,  in  the  state  of  chloride,  is  by  Graham  and  Kane 
considered  to  be  the  true  constitution  of  a  compoimd  containing 
(H,NClCu),  obtained  on  passing  ammoniacal  gas  (NH.)  over  chloride 
of  copper  heated  to  a  temperature  of  about  400*.  They  r^ard  this 
salt  as  simply  chloride  of  ammonium  (NH^Cl),  in  which  one  equivalent 
of  hydrogen  is  replaced  by  an  equivalent  of  copper. 

Copper  and  iodine  form  only  one  compound, 

Dijuodide  of  copper  (Cu,I).  A  light  brown  powder,  precipitated  on 
mixing  together  solutions  of  sulphate  of  copper,  sulphs^  of  iron,  and 
iodide  of  potassium — 

2(CuO,  80,)  +  2(FeO,  SO,)  +  KI  s  KO,  80,  -f  Fe,0„  830,   +  Ctt,I 

Sulphate  of    Sesqnisulphate    Diniodids 
potash.  of  iron.  of  copper 

Copper  and  bromine  form  two  bromides, 

Dibrondde  of  copper  (Cu,Br)  is  produced  when  metallic  copper  is 
heated  in  vapour  of  bromine. 

Protobromide  of  copper  (CuBr)  is  obtained  in  crystals  somewhat 
resembling  iodine  in  appearance,  on  evaporating  in  vacuo  a  solution  of 
hydrated  protoxide  of  copper  in  aqueous  hydrobromic  acid. 

Copper  and  cyanogen  combine  to  form  two  simple  cyanides, 

Dicyanide  of  copper  (Cu,Cy)  falls  as  a  white  powder  on  adding 
cyanide  of  potassium  to  a  solution  of  dichloride  of  copper  in  a  little 
hydrochloric  acid.  It  is  soluble  in  ammonia,  dilute  acids,  and  alkaline 
cyanides. 

Protocyanide  of  copper  (CuCy).  A  brownish-yellow  compound,  pre- 
cipitated on  mixing  solutions  of  sulphate  of  copper  and  cyanide  of 
potassium.     It  is  veiy  imstable. 

Double  cyanides  of  copper  and  other  metals,  or  cuproeyanides,  are 
described  under  Ctanogen. 

Alloys  of  copper,  [Allot;  Brass;  Britansia  Metal;  Brosze; 
0ERMA17  Silver.] 

Tests  for  ike  Salts  of  Copper. — The  most  chancteristic  are  the 
following:  Ammonia  in  excess  forms  a  dark  blue  solution.  Ferro- 
cyanide  of  potassium  yields  a  fine  red-brown  precipitate.  A  strip  of 
bright  metallic  iron,  in  a  slightly  acid  solution  of  a  copper  salt,  has, 
after  a  short  time,  copper  deposited  on  it  with  characteristic  colour. 
Before  the  blowpipe,  on  a  charcoal  support,  copper  compounds  furnish 
in  the  reducing  flame,  with  carbonate  of  soda,  a  bead  of  metal 
recognised  as  copper  by  its  colour. 

Bstimation  of  Copper. — In  addition  to  the  processes,  for  the  quan- 
titative determination  of  copper,  mentioned  at  the  commencement  of 
this  article,  the  following  volumetric  method  is  reoommended  by 
Mr.  £.  O.  Brown  :  Ten  grains  of  the  matter  under  examination  are 
placed  in  a  half -pint  flao^  and  dissolved  in  boiling  diluted  nitric  add; 
carbonate  of  soda  is  then  added  till  a  precipitate  is  formed,  and  lastly, 
excess  of  acetic  acid.  About  sixty  grains  of  iodide  of  potassium  are 
now  introduced,  i|nd  sufficient  time  having  been  allowed  to  elapae  for 
the  crystals  to  dissolve,  a  standard  solution  of  hyposulphate  of  soda  is 
poured  in  from  a  burette  till  the  brown  liquid  assumes  a  yellow  colour. 
A  little  clear  solution  of  starch  is  then  added,  and  the  addition  of  the 
hyposulphite  of  soda  continued  until  the  blue  iodide  of  starch  has 
entirely  disappeared. 

In  the  above  process  care  should  be  taken  that  the  iodide  ol 
potassium  is  free  from  iodate  of  potash,  and  that  the  acetic  acid 
contains  no  sulphurous  acid.  The  solution  of  starch  should  be  dilute 
and  rendered  clear  by  standing.  The  solution  of  hyposulphite  of  soda 
is  made  by  dissolving  4000  grains  of  the  salt  in  two  gallons  of  water, 
and  standardising  by  means  of  electrotyped  copper. 

COPPER,  in  a  metallic  state,  produces  no  action  on  the  human 
system.  When  in  the  form  of  oxide  its  action  is  considerable,  though 
variable,  being  dependent  on  the  kind  and  quantity  of  acid  which  it 
may  meet  with  in  the  stomach;  but  all  its  salts  occasion  peculiar 
effects,  which  may  be  fatal  if  the  dose  be  lai^.  It  is  not  necessary 
that  the  substance  should  be  introduced  into  the  stomach,  for  the  salts 
of  copper  act  in  whatever  way  they  are  introduced  into  the  system, 
and  ^e  more  enei^geticaUy  the  more  directly  they  enter  the  blood. 
The  greater  the  degree  of  solubility,  the  more  rapidly  are  the  formid- 
able symptoms  displayed.  The  chief  preparations  of  copper  used  in 
medicine  are,  the  sulphate,  or  blue  vitriol,  called  also  blue-stone ;  the 
ammoniated  sulphate  or  ammoniuret;  and  the  diacetate,  or  verdigris. 
The  two  former  are  used  internally,  the  latter  externally ;  it  and  the 
sulphate  being  applied  by  surgeons  to  wounds  and  sores  in  particular 
states. 

Sulphate  of  copper  influences  powerfnily  the  nervous  system,  and 
acts  as  a  tonic  and  antispasmodic ;  it  has  also  some  astringent  pro- 
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pertieB.  Nevertheless,  it  often  promotes  free  secretion  of  saliva,  which 
renders  it  an  eligible  tonic  in  some  forms  of  dyspepsia,  with  depressed 
nervous  power,  when  a  dry  condition  of  the  mouth  and  throat  exists, 
particularly  in  the  morning.  It  is  often  available  in  such  cases  when 
mercury  is  inadmissible.  The  presence  of  a  minute  quantity  of  copper 
in  Saidschutz  water  may  render  that  spring  a  preferable  place  of  resort 
for  dyspeptics  in  whom  torpor  of  the  Uver  prevails.  In  a  considerable 
dose  the  sulphate  causes  vomiting;  in  still  larger  doses  it  causes  purging, 
accompanied  with  tenesmus,  followed  by  convulsive  agitation  of  the 
head,  or  rigidity  amounting  to  tetanic,  laborious  respiration,  pain  and 
tigbtneas  of  the  head,  insensibility,  lethargy,  and  speedy  death.  In  some 
instances  the  narcotic  symptoms  are  the  first  to  be  displayed,  those  of 
irritation  succeeding ;  jaundice,  if  the  patient  survive,  or  yellowness  of 
tlie  corpse,  is  no  imcommon  occurrence, — a  fact  to  be  borne  in  mind  as 
a  distinctive  mark  of  poisoning  by  copper  among  metals :  the  same 
sign  however  occurs  in  poisoning  from  aconite,  and  most  ranuncula- 
ceous  plants.  If  the  effect  of  the  poison  when  copper  has  been  taken 
has  been  speedy,  few  traces  of  morbid  action  are  found  in  the  intestinal 
canal ;  and  "too  much  reliance  ought  not  to  be  placed  on  mere  bluish 
or  greenish  colouring  oi  the  membranes  of  the  stomach ;  for  Orfila  and 
Guersent  have  both  observed  that  the  inside  of  the  stomach,  as  well  as 
its  contents,  may  acquire  these  tints  in  a  very  remarkable  degree  in 
consequence  of  natural  disease."     (Christison.) 

In  cases  of  slow  poisoning  by  copper,  such  as  happen  when  some  of 
its  salts  in  substance  or  solution  biave  been  taken  daily  for  a  consider- 
able time,  fatal  results  follow,  and  the  copper  may  be  detected  accu- 
mulated in  the  liver,  though  not  discoverable  in  any  other  organ  of  the 
body.  The  circumstances  of  the  copper  being  carried  to  the  liver 
explains  the  frequent  occurrence  of  jaundice,  as  stated  above. 

In  small  medicinal  doses,  sulphate  of  copper  has  been  employed  in 
diarrhoea,  which,  when  chronic,  it  often  checks ;  even  in  Asiatic  cholera 
it  has  proved  useful.  Indeed  it  seems  to  check  augmented  secretion 
from  all  mucous  surfaces,  on  which  account  it  may  be  used  in  chronic 
discharges  from  the  urino-genital  or^;ans,  and  also  of  the  lungs,  to 
benefit  which  last  organ  it  is  usually  given  as  an  emetic.  It  may  like- 
wise be  employed  as  an  emetic  in  cases  of  poisoning  by  narcotic  agents, 
in  preference  to  tartrate  of  antimony  or  ipecacuanha,  as  its  action  is 
not  preceded  by  nausea,  which  promotes  the  absorption  of  the  poisonous 
agent. 

Its  chief  iutemal  use,  however,  is  as  a  tonic  and  antispasmodic,  in 
many  convulsive  and  nervous  diseases,  such  as  epilepsy  and  chorea. 
In  these  last-named  diseases  the  ammoniacal  sulphate  is  often  to  be 
preferred,  given  in  the  form  of  pill.  Sulphate  of  copper  is,  however, 
in  most  frequent  use  by  surgeons  as  an  external  application  to  wounds 
when  indolent^  or  filled  with  the  unhealthy  kind  c/t  granulations  termed 
"  proud  flesh.**  It  is  similarly  used  in  some  forms  of  ophthalmia,  espe- 
cially of  the  inner  surfaces  of  the  eyelids.  Small  ulcers  of  the  gums 
readily  heal  by  touching  them  with  the  MdoKjyptiacum,  a  solution  of 
sulphate  of  copper  in  honey. 

Diacetate  of  copper  is  rarely  given  internally ;  but  it  is  the  frequent 
source  of  accidental  or  intentional  poisoning,  when  its  general  efiects 
are  nearly  the  same  as  those  of  the  sulphate.  In  the  form  of  a 
liniment,  it  is  of  great  utility  in  certain  ejections  of  the  mouth  and 
gums,  applied  by  means  of  a  cameFs-hair  brush.  Likewise  as  an 
ointment  to  stimulate  old  and  indolent  ulcers,  it  is  superior  to  all 
other  means. 

Poison  often  results  from  the  formation  of  verdigris  in  copper 
vessels  used  in  cooking,  or  the  more  reprehensible  practice  of  putting 
copper  coins  into  pickles  to  make  them  a  fine  gi'een  colour.  It  seems 
that  copper  vessels,  if  kept  clean,  are  not  dangerous,  provided  whatever 
is  boiled  in  them  (unless  of  an  acid  nature,  which  will  always  form 
some  dangerous  compound)  be  not  allowed  to  stand  to  cool  in  the 
vessel,  but  be  instantly  poured  out.  Tinning  the  interior  of  copper 
vessels  affords  protection  so  long  as  the  tinning  remains  entire.  In 
case  of  poisoning,  the  best  antidotes  are  whites  of  eggs,  milk,  or  wheat 
flour;  fen*ooyanate  of  potass,  or  iron  filings,  in  gum- water,  may  be 
given ;  su^  or  any  syrup  is  useful  But  liver  of  sulphur  should 
never  be  given,  and  least  of  all  should  vinegar. 

COPPER,  ALLOYS  OF.    [Copper.] 

COPPER  MANUFACTURE.  In  the  article  above  the  processes  are 
noticed  of  smelting  and  refining  copper,  whether  it  be  intended  for 
the  manufacture  of  brass,  or  rolling  into  sheets.  Here  we  shall  briefly 
notice  some  of  the  subsequent  processes  in  the  manufacture  of  copper 
goods.  It  may  be  well  first,  however,  to  notice  one  or  two  additional 
matters  relating  incidentally  to  the  smelting. 

Great  Britain  is  not  so  rich  in  copper  as  to  give  it  a  leading  position 
among  copper-producing  countries ;  it  is  the  advantage  of  cheap  fuel, 
and  the  skill  obtained  by  our  smelters,  that  render  the  operations  in 
Cornwall  and  Wales  so  important.  It  is  also  observable  that  France 
and  Belffium  are  almost  destitute  of  copper-mines;  so  that  the 
English  have  an  opening  in  those  countries  for  manufactured  cop- 
per, and  can  compete  in  Central  Europe  with  Russian  copper.  It  has 
sometimes  been  feared  that  the  large  supplies  of  copper  from  Chili, 
the  United  States,  and  Australia,  will  by-and-by  afilsct  injuriously  the 
Cornish  interest ;  but,  on  the  other  hand,  if  processes  be  adopted  for 
the  more  economical  reduction  of  copper,  ores  of  two  qualities  could 
then  be  brought  into  the  market.  South  Wales,  although  not  ^et 
materially  threatened,  is  beginning  to  feel  the  effects  of  competiUoa 
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further  north.  Liverpool,  having  a  great  import  of  foreign  and  colonial 
copper  ores  and  bar  copper,  is  favouring  the  establishment  of  smelting- 
works  on  the  Mersey ;  and  now  that  great  port  has  a  copper-market 
which  \a  growing  yearly  in  importance.  Many  of  the  South  Wales 
smelters  from  time  to  time  bring  forward  improvements  in  their  art ; 
one,  for  instance,  is  that  of  Mr.  Parkes,  relating  to  processes  for 
obtaining  superior  copper  from  inferior  ores,  by  adding  a  little  iron  or 
zinc,  which  is  afterwards  driven  offl  The  ore  is  smelted  as  usual,  so 
feu*  as  the  roasting  process ;  the  ore  is  then  allowed  to  cool ;  one  cwt. 
of  iron  is  thrown  in  to  50  cwt.  of  regulus;  the  furnace-doors  are 
closed ;  the  whole  is  heated  up  to  the  degree  of  pimpled  copper,  and 
then  tapped.  Mr.  Parkes  also  has  a  process  for  the  treatment  of 
argentiferous  copper-ore,  depending  on  the  fact  that  silver  may  be 
volatilised  by  applying  heat  when  in  combination  with  metallic  zinc 
and  arsenic. 

Leaving  any  further  details  untouched  in  this  article,  we  proceed 
to  notice  the  modes  of  fabricating  sheet  and  bar  copper  into  useful 
articles. 

The  principal  peculiarity  in  the  manufacture  of  this  metal  arises 
from  the  facility  with  which  it  may  be  fashioned  by  the  hammer. 
The  processes  of  castmg  and  rolling,  both  of  which  are  exteisively 
practised  in  the  manufacture  of  copper  goods,  so  closely  resemble  the 
like  operations  upon  other  metals,  that  they  do  not  require  further 
notice ;  but  the  operations  of  the  copper-smith  are  very  distinct  from 
any  other  branch  of  metallic  manufactures.  One  of  the  best  examples, 
perhaps,  of  manufactures  in  copper,  is  presented  in  the  large  pans  for 
boiling  sugar  in  vacuo ;  and  this  we  may  take  to  illustrate  the  succes- 
sive processes.  Each  of  these  pans  consists  of  a  circular  domed  vessel, 
with  several  apertures  for  valves,  gauges,  &c.,  and  a  spiral  coil  of 
copper  pipe  within  the  lower  part.  The  top  and  bottom  of  this 
vessel,  which  are  of  similar  shape,  both  being  convex  externally,  are 
formed  of  one  piece  each,  in  the  following  manner :  The  copper  is 
in  the  first  place  cast  into  a  form  resembling  that  of  a  double 
convex  lens,  thickest  in  the  middle,  and  diminishing  gradually  to- 
wards the  edges.  This  lens  is  then  subjected  to  the  powerful  blows 
of  a  tilt-hammer,  directed  more  continuously  near  the  centre  than  near 
the  edges.  A  little  consideration  will  show  that  this  hammering, 
while  it  reduces  the  thickness  of  the  copper,  must  make  it  curl  up  at 
the  edges,  or  assume  a  dished  or  hollow  form :  we  find  that  this  is  the 
case  even  when  a  flat  piece  of  metal  is  hammered  at  its  centre,  and  still 
more  does  this  result  ensue  when  an  increased  substance  is  given  to  the 
centre.  The  thickness  of  the  centre  is  so  adjusted  as  to  afford  metal 
enough  for  the  curvature  of  the  vessel,  and  the  hammering  is  continued 
till  the  thickness  of  the  whole  is  brought  nearly  uniform.  This  is  a 
very  important  process,  since  the  fitness  of  the  vessel  for  the  operations 
of  the  sugar-refinery  depends  on  the  soundness  and  perfection  of  the 
metaL  Sometimes  a  piece  of  copper,  dished  or  hollowed  in  this  way, 
and  worth  forty  guineas  in  matenal  and  labour,  if  sound,  is  rendered 
useless  by  a  flaw  in  the  metal. 

The  above  description  will  indicate  the  mode  in  which  many  curved 
articles  of  copper  receive  their  shape.  Another  process  no  less  peculiar 
to  the  manufacture  is  the  hammering,  technically  caXLedjilaniaking,  by 
which  the  metal  is  rendered  dense  and  firm,  and  its  toughness  is 
increased, — a  process  of  so  deafening  a  nature  as  to  impart  a  singular 
character  to  a  coppersmith's  establishment.  This  operation  presents 
something  of  the  picturesque  effect  formerly  observable  in  anchor- 
smitheries,  when  Nasmyth's  hammer  had  not  yet  superseded  the 
ordinary  hammers :  six  or  eight  men,  standing  in  a  circle  round  the 
piece  of  copper,  and  each  wielding  a  heavy  hammer,  strike  the  metal  in 
succession,  every  part  of  the  surface  receiving  probably  as  many  as  ten 
or  twelve  blows.  Any  one  who  examines  a  large  cupper  vessel  will 
perceive,  both  in  the  hammer-marks  and  in  the  dei&ity  and  close  grain 
of  the  surface,  evidences  of  the  planishing  process. 

By  these  two  processes  of  hammering,  the  first  to  beat  the  copper 
into  the  required  shape,  and  the  second  to  condense  and  harden  the 
surface  when  the  shaping  is  completed,  many  articles  which  it  might 
seem  difficult  to  form  without  numerous  joints  are  fashioned,  often 
from  masses  of  cast  metal  formed  originally  in  a  very  different  shape, 
or  vary  much  smaller  and  thicker  than  the  finished  articles  are  intended 
to  be.  In  many  cases,  however,  the  hardness  occasioned  by  the 
hammering  impedes  the  shaping  process,  and  must  be  repeatedly  re- 
moved by  annealing  or  softening  by  heat,  to  renew  the  malleability  and 
extensibility  of  the  metal.  The  principal  component  parts  of  a  large 
copper  vessel  being  thus  formed,  the  next  point  which  claims  notice  is 
the  mode  of  joioing  them  together.  Riveting  is  a  mode  of  fastening 
much  employed  for  this  purpose.  In  this  process  the  edges  of  the 
adjoining  plates  are  made  to  overlap,  and  holes  are  punched  through 
the  overlapping  plates  by  a  punchiug-engine,  which  cute  out  a  small 
circular  piece  equal  in  size  to  the  rivet.  The  rivets,  which  may  be 
compared  to  short,  thick,  blunt  nails,  are  then  inserted ;  and  the  smaller 
ends,  which  project  through  the  holes,  are  spread  out  by  the  hammer  so 
as  to  form  what  may  be  styled  a  second  head.  The  edges  of  the  sheets 
or  plates  of  copper  are  finally  caulJsed,  or  hammered  until  they  close  so 
perfectly  as  to  form  a  joint  impervious  to  water,  air,  or  steam.  Smaller 
copper  vessels  are  united  by  soldering  or  brazing.  Holland,  in  Lardner's 
'  Cabinet  Cyclopeedia,'  refers  to  a  copper  tea-kettle  as  presenting  a 
familiar  but  ingenious  specimen  of  the  coppersmith's  art,  both  with 
relerencs  to  soldering  and  hammering.    "  Taken,  indeed,"  he  obaervedi, 
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"  in  all  its  parts,  it  exhibits  the  result  of  almost  every  operation  of  his 
workshop."  To  make  this  article  a  piece  of  sheet  copper  is  taken, 
rather  longer  than  the  intended  circumference  of  the  kettle,  and  some 
inches  wider  than  its  depth.  The  surface  of  this  piece  of  copper,  for 
about  an  inch  at  each  end,  is  then  brightened  by  filing,  and  one  end  is 
cut  into  to  the  depth  of  about  an  inch,  and  at  intervals  of  about  an 
inch,  with  a  pair  of  shears.  Every  alternate  portion  of  the  cut  edge  is 
then  tiuned  a  little  back,  so  that  when  the  plate  is  bent  round  into  a 
cylindrical  shape,  the  uncut  end  may  be  laid  between  the  alternate 
tongues  or  portions  of  the  cut  edge,  and  embraced,  as  it  were,  by  them. 
A  mixture  of  borax  and  solder  is  then  applied  to  the  joint,  which  is, 
after  soldering,  hammered  upon  a  steel  mandril  or  stake,  until  the  seam 
becomes  smooth,  and  is  beaten  down  to  the  thickness  of  the  adjoining 
portions  of  the  plate.  A  perfect  cylinder  being  thus  formed,  the  next 
operation  is  to  turn  it  inwards  in  a  sloping  direction  for  a  space  of 
about  two  inches,  to  form  the  top  of  the  kettle,  or  that  portion  which 
extends  from  the  shoulder  at  the  top  of  the  cylindrical  side  of  the 
vessel  to  the  edge  of  the  opening  to  which  the  cover  is  fitted.  This  is 
done  by  hammering  upon  an  anvil  of  suitable  shape.  About  an  inch 
of  the  lower  end  is  then  turned  inward  in  the  same  way.  and  cut  with 
the  snears  into  tongues,  which  are  bent  back  alternately  in  the  same 
manner  as  those  at  the  end  of  the  plate  had  been.  A  piece  of  sheet 
copper  cut  to  fit  the  end  of  the  cylinder,  so  as  to  form  the  bottom  of 
the  kettle,  is  then  inserted  and  united  to  the  cylinder  bv  the  same 
process  as  that  described  for  the  first  joint.  The  vessel  is  then  pickled 
in  diluted  sulphuric  acid,  after  which  it  is  planished  to  brightness, 
the  marks  of  the  hammer  being  rendered  imperceptible  by  the  inter- 
vention of  a  piece  of  old  moreen,  or  other  woollen  stuff,  between  the 
surface  of  the  copper  and  the  stake  or  anvil  on  which  it  is  laid.  The 
lid  of  the  kettle  is  dished  by  stamping  it  in  a  die;  the  handle  is  cast ; 
and  the  spout,  after  being  soldered  up  and  rounded  a  little  on  a 
mandril,  is  finally  shaped  upon  lead  with  which  it  has  been  filled,  and 
afterwards  soldered  or  riveted  into  its  place.  Copper  tea-urns  and 
saucepans  are  formed  by  soldering  and  hammering  in  a  similar  manner, 
the  former  being  in  general  finished  with  a  beautiful  colour,  produced 
by  the  application  of  sulphate  of  copper  or  Roman  vitriol,  previous  to 
the  planishing  or  burnishing. 

There  are  several  diffeient  modes  of  forming  copper  piping  out  of 
sheet  metal.  In  one  of  these,  the  edges  of  the  sheet,  which  is  curved 
round  a  mandril,  are  made  to  meet  without  overlapping,  and  united  by 
hard  solder ;  in  a  second,  they  overlap,  and  are  united  by  soft  solder ; 
in  a  third  they  overlap,  and  are  secured  by  rivets ;  in  a  fourth,  the 
edges  are  folded  together,  one  being  bent  outwards  and  the  other 
brought  over  it  and  turned  into  the  acute  angle  formed  between  the 
outside  of  the  tube  and  the  turned  back  edge,  the  whole  being  sub- 
sequently made  close  and  firm  by  hammering ;  while  in  a  fifth^  both 
edges  of  the  pipe  are  turned  back  and  covered  with  a  strip  of  sheet 
metal,  the  two  edges  of  which  are  turned  in  like  the  outer  edge  of  the 
joint  last  described.  The  bending  of  such  pipes  into  curved  forms,  as 
for  the  spiral  coil  in  the  sugar-pan  described  above,  is  a  curious  opera- 
tion. Any  attempt  to  bend  such  a  tube  while  empty  would  be  certain 
to  impair  its  shape,  and  would  probably  occasion  its  fracture.  To 
obviate  this  difiiculty  the  pipe  is,  before  bending,  filled  with  lead,  or 
some  soft  metallic  alloy  which  will  melt  at  a  temperature  which  will 
not  injure  the  tube.  Being  thus  filled,  the  pipe  may  be  treated  as  a 
solid  bar  of  metal,  and  safely  bent  into  any  required  form  by  suitable 
machinery ;  and  when  the  desired  curvature  is  gained,  sufficient  heat  is 
applied  to  cause  the  contained  metal  to  melt  and  flow  out  of  the  pipe. 
A  patent  was  taken  out  a  few  years  ago,  for  a  mode  of  using  up  old 
worn-out  rollers,  such  as  those  employed  in  calico-printing.  The 
cylinders  are  to  be  bored  truly,  rolled  or  drawn  out  to  the  form  of 
tubing,  and  annealed. 

The  use  of  copper  sheathing  for  ships,  an  application  which  occa- 
sions a  very  larg«  demand  for  this  metal,  is  alluded  to  under  Ship- 
building. The  articles  Brass  ;  Bronze  ;  and  Bell-Castinq,  treat  of 
some  of  the  most  important  manufacturer  of  the  alloys  of  copper.  Of 
some  of  the  minor  articles  of  manufacture,  in  the  composition  of 
which  copper  forms  a  chief  constituent,  an  accoimt  is  given  imder 
Button  ;  and  Cock. 

We  add  a  few  words  concerm'ng  the  trade  and  statistics  of  copper. 
No  efl'ective  attempt  has  ever  been  made  to  ascertain  the  actual  pro- 
ductiveness of  the  mines  in  this  country ;  and  all  that  is  hitherto 
known  on  the  subject  is  derived  from  partial  inquiries  of  individuals. 
By  this  means,  however,  a  tolerably  accurate  account  has  been  taken 
of  the  produce  of  the  copper  mines  in  Cornwall,  reaching  back  to  1771, 
with  the  exception  of  a  few  intermediate  years,  the  returns  of  which 
are  wanting.  Since  1821  similar  accounts  have  been  procured  of  the 
produce  of  other  mines  in  the  United  Kingdom.  The  annual  produce 
of  the  Cornish  mines  rose  from  about  3400  tons  in  1771,  to  5000  tons 
in  1800;  7000  tons  in  1820 ;  and  12,000  tons  in  1835.  Since  the  last 
named  year  the  yield  has  not  advanced  in  equal  ratio.  The  total 
quantity  of  metallic  copper  obtained  at  the  smelting  works  of  England 
and  Wales,  was  14,000  tons  in  1835;  since  which  year  there  has  been  a 
steady  increase. 

The  supply  from  South  Australia  is  becoming  important.  It  was  in 
1845  that  twelve  miners  began  operations  at  the  Burra  Burra  copper- 
xnines  in  that  colony;  in  the  beginning  of  1859  there  were  more  than 
a  thousand  employed,  supporting  a  population  of  five  thousand  persons. 


In  the  intervening  period  of  fourteen  years,  the  Burra  Burra  yielded 
128,000  tons  of  copper  ore,  from  which  26,000  tons  of  metallic  copper 
were  obtained,  worth  from  two  to  three  millions  sterling,  according  to 
the  state  of  the  market.  A  small  portion  of  the  produce  was  shipped 
to  England  in  the  state  of  ore. 

During  the  last  three  yean,  the  imports  of  copper  ore  and  regoloa 
into  Qreat  Britain  have  been  as  follows,  from  different  oountriea : — 


1856. 

1857. 

1858. 

Tons. 

Ton*. 

Tons. 

From  Bpain    •       « 

•    ft,692 

13,030 

6.123 

„    Cuba 

•    .  19.836 

16,353 

14,728 

n    Chili      . 

.  33,227 

89,395 

48,329 

„    Australia  . 

•     .     8,434 

8,489 

9,128 

„    AUelse 

.  15,614 

17,928 

18,792 

83,803 


95,094 


97,099 


Including  copper  in  a  partly  manufactured  state,  the  total  in  1853 
amounted  to  128,2^0  owta.  The  exports  of  metallic  copper,  in  th« 
same  three  years,  presented  the  following  figures  : — 


Brick  and  pig  copper 
Sheet  and  nail  copper 
WroQght  copper 


1856. 

Cwt. 
•  121,935 
.  887,571 
.  28,716 


1857. 

Cwt. 
142,920 
274,536 

65,419 


1858. 

Cwt. 
134,618 
303,810 

58,114 


This  is  irrespective  of  the  copper  contained  in  the  articles  of  brass 
manufactured.    The  declared  value  of  the  copper  and  copper  goods 
exported  in  1858,  was  no  less  than  2,698,836/.,  averaging  about  109s. 
per  cwt.    British  India  is  the  largest  purchaser  of  these  gooda. 
COPPER-NICKEL.     [Nickbl.] 
COPPERAS.     [Iron,  Protondpkate  of.] 

COPPICE,  a  wood  or  plantation  of  various  kinds  of  trees,  which 
shoot  up  from  the  root  when  cut  down,  and  which  are  periodically  cut 
down  before  they  acquire  any  considerable  size.  The  most  common 
trees  planted  or  used  for  this  purpose  are  the  oak,  the  chestnut,  the 
maple,  the  birch,  the  ash,  and  the  willow.  The  hasel  and  the  alder 
are  also  frequently  planted  in  coppice,  the  former  in  dry  and  chalky 
soils,  the  latter  in  moist  and  marshy  situations.  Timber  trees  are 
generally  allowed  to  grow  in  coppice,  or  more  properly  the  coppice  m 
the  underwood  where  the  timber  is  the  principal  object.  Thero  is  a 
doubt,  however,  whether  it  is  judicious  to  allow  many  trees  to  stand 
where  there  is  a  ready  sale  for  coppice  wood.  The  quick  return  of  the 
latter  overbalances  the  greater  price  of  old  timber.  In  consequence  of 
this  opinion,  large  troes  fit  for  ship-building,  which  require  a  long 
time  to  arrive  at  the  required  size,  are  becoming  scarce ;  and  many 
woods,  once  thickly  studded  with  majestic  trees,  aro  reduced  to  mere 
coppice  wood.  The  value  of  a  well-managed  ooppioe  is  considerahle 
where  the  produce  can  be  readily  manufactured  into  useful  articles, 
and  carried  to  a  good  market.  Ash  hoops,  hop-poles,  chestnut  gate- 
hurdles,  and  sheep-hurdles  aro  the  principal  articles  manufactured  or 
prepared  in  a  newly-cut  coppice.  What  is  of  no  use  for  these  purposes 
is  made  into  ^iggots  for  fuel,  where  this  is  scarce,  or  converted  into 
charooal,  which  is  more  easily  transported.  A  good  coppice  will  bear 
to  be  cut  down  every  eight  or  nine  years,  and  will  thus  be  worth, 
according  to  situation,  from  6/.  to  151,  per  acre,  or  even  moro,  when 
sold  to  those  who  undertake  to  cut  and  prepare  the  wood. 

Little  attention  is  generally  paid  to  the  coppice,  except  when  it  is 
fit  to  be  cut,  but  this  is  a  great  mistake :  with  a  little  attention  a  cop- 
pice may  be  doubled  in  value  in  a  few  years.  It  should  be  carefully 
drained  where  the  water  has  not  a  r^y  outlet.  Where  the  most 
profitable  kinds  of  wood  are  deficient  fresh  plants  should  be  supplied. 
The  whole  should  be  kept  well  stocked,  but  not  overstocked ;  and  the 
pruning-knife  should  be  used  where  it  appears  necessary,  especially 
where  hop-poles  are  in  request,  which  usually  bear  a  good  price  Hop 
poles  require  a  longer  time  to  attain  the  proper  size,  and  more  room  to 
grow.  For  this  purpose  the  coppice  may  be  thinned  out,  without 
being  entirely  cut  down.  When  a  coppice  is  cut,  attention  must  be 
paid  to  the  manner  in  which  the  poles  and  rods  are  cut  off  from  the 
stem.  They  should  be  divided  by  a  clean  slanting  cut  with  a  very 
sharp  axe  or  bill-hook,  so  as  not  to  shatter  the  stump  which  is  left 
The  wound  will  then  soon  heal  over,  and  the  stump  will  not  be  injured 
bv  the  wet  and  decay,  as  is  too  often  the  case.  When  fresh  ground  is 
planted  for  a  coppice,  it  should  always  be  previously  trenched  and 
drained.  The  extra  expense  of  this  will  soon  be  repaid.  Scotch  firs 
may  be  planted  at  first  as  nurses  and  shelter  to  the  oaks  and  other 
forest  trees.  In  seven  or  eight  years  the  firs  will  have  acquired  a  con* 
siderable  height,  and  may  be  thinned  out  or  cut  down ;  they  never 
shoot  again  from  the  root.  The  other  trees  may  be  left  to  grow 
a  few  years  longer,  before  they  are  cut  down.  After  the  fiiat 
cutting,  attention  must  be  paid  to  the  stumps  and  all  superfluous 
shoots  removed.  In  seven  or  eight  years  a  thick  coppice  will  be 
formed,  which  will  increase  in  value  every  time  it  is  cut,  and  will  pro- 
duce a  very  good  annual  rent  for  land  which  might  not  have  been 
profitable  in  cultivation,  either  as  pasture  or  arable  farms.  The  annual 
expense  of  a  coppice  is  trifling,  and  the  regular  returns  are  certain  and 
profitable.  When  a  portion  of  coppice  is  cut  every  year,  mo  as  to  have 
a  regular  rotation,  the  income  is^as  regular  as  that  of  any  other ^art  of 
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RU  estate.  A  proportion  of  coppica  on  an  estate  is  essential  to  the 
production  of  game  and  to  its  preservation. 

The  ground  most  favourable  for  coppice  is  that  which  is  too  steep  or 
rocky  for  cultivation,  and  where  the  cUmate  will  not  allow  of  the  vine. 
Where  the  land  is  flat,  and  can  be  well  drained,  arable  farms  will 
always  be  most  profitable,  unless  in  some  poor  sandy  soils,  where  com 
will  not  grow  without  extraordinary  manuring,  while  the  roots  of 
some  kinds  of  trees  will  sink  to  a  great  depth  and  find  there  the 
nourishment  neoessaiy  to  their  growth.  In  such  sandy  soils  the 
birch,  the  maple,  and  the  acacia  sometimes  grow  luxuriantly,  when 
the  grass  on  the  surfiace  scarcely  shows  signs  of  vegetation.  On  wet 
and  boggy  soils  the  willow  and  the  alder  are  almost  the  only  trees 
that  will  thrive.  Whoever  plants  a  coppice  must  be  well  acquainted 
with  t^  soil  to  a  oonaiderable  depth,  and  must  choose  his  plants 
accordingly. 

COPT,  the  name  given  to  the  Christian  descendants  of  the  andent 
^gyp^sjis.  It  is  correctly  pronounced  either  Ckoobt  or  Ckibt,  and  it 
is  generally  believed  that  the  name  is  derived  from  Coptos,  once  a 
great  city  in  Upper  E^^pt,  now  called  Ckooft  or  Gooft,  to  which, 
during  their  persecution  by  the  Roman  emperors,  many  of  the  Egyptian 
Christians  retired.  We  are  inclined  to  recognise  in  Oopt  the  main 
part  of  the  ancient  name  of  the  country  Atyvwros.  The  name  Copts 
seems  to  have  been  used  as  the  common  designation  of  tiie 
Christians  in  I^gypt  from  the  time  of  the  Emperor  Heradius, 
when  the  patriarch  Benjamin  was  permitted  to  return  from  his 
exile  in  the  Thebais  (about  ▲.D.  644)  and  to  resume  his  functions 
as  a  bishop  at  Alexandria.  (Le  Quien,  'Oriens  Christianus,'  11 
481.)  They  are  not  an  unmixed  race,  their  ancestors  in  the  earlier 
ages  of  Christianity  having  intermarried  with  Greeks,  Nubians, 
and  Abyssinians.  The  secession  of  the  early  Christians  of  Egypt 
from  the  Church  of  Constantinople  occasioned  bitter  enmities  to 
spring  up  between  them  and  the  Greeks,  en  which  account  they 
sufiered  so  much  persecution,  that  they  united  with  the  Arab  invaders 
of  their  country  to  expel  the  Greeks ;  but  though  their  revenge  was 
gratified,  they  were  compelled  to  bow  to  a  heavier  yoke.  With  the  ex- 
ception of  a  small  proportion  who  profess  the  Romish  or  the  Greek 
faith,  the  Copts  are  Christians  of  a  sect  called  Jacobites,  Eutychians, 
Monophysites,  and  Monothelites,  whose  creed  was  condemned  by  the 
council  of  Chalcedon,  ▲.D.  451.  The  number  of  churches  and  convents 
in  ruins  prove  that  the  Copts  were  once  far  more  numerous  than  at 
present :  they  do  not  now  compose  more  than  one-fourteenth  part  of 
the  population  of  Egypt,  their  number  not  exceeding  160,000,  about 
10,000  of  whom  reside  at  Cairo.  Conversions  to  the  Mohanunedan 
faith,  and  intermarriages  with  the  Moslems,  have  occasioned  this 
decrease  in  their  numbers ;  to  which  may  be  added  the  persecutions 
which  they  endured  from  their  Arabic  invaders  and  subsequent  rulers. 
They  were  forced  to  adopt  distinctions  of  dress,  and  they  still  wear  a 
turban  of  a  black  or  blue,  or  a  grayish  or  light  brown  colour,  in  con- 
tradistinction to  the  red  or  white  turban.  The  distinction  is  generally 
carefully  observed  in  the  towns,  but  less  so  in  the  villages.  Under 
the  dominion  of  the  recent  Pashas  of  Egypt,  the  Copts  are  not 
the  despised  race  they  once  were :  some  of  them  have  even  been 
raised  to  the  rank  of  beys.  The  male  adults  pay  a  tribute,  besides  the 
income  tax  which  they  pay  in  common  with  the  rest  of  the  inhabitants ; 
but  they  are  exempt  from  military  service.  This  immunity  is  the 
result  of  Moslem  prejudice. 

In  some  pajrts  of  Upper  Egypt  there  ore  villages  exdusively  inha- 
bited by  the  Copts,  and  in  every  village  of  moderate  size  is  a  Mo'allim 
(a  title  given  to  all  Copts  except  those  of  the  poor  class  or  peasants), 
who  keeps  the  register  of  the  taxes.  Most  of  the  Copts  in  Cairo  are 
employed  as  secretaries  and  accountants,  or  tradesmen;  they  are 
chiefly  engaged  in  the  government  offices;  and  as  merchants,  goid- 
smithiB,  silversmiths,  jewellers,  architects,  builders,  and  carpenters,  they 
are  generally  considered  more  skilful  than  the  Modems.  In  the 
villages  they  are  employed  in  agriculture,  like  the  rest  of  the  peasantry. 
The  patriarch  or  head  of  the  Coptic  churdi,  judges  peUy  causes 
among  his  people  in  the  metropolis,  and  the  ix:dFerior  clergy  do  the 
same  in  other  places ;  but  an  appeal  may  be  made  to  the  cadi.  A 
Moslem  aggrieved  by  a  Copt  may  demand  justice  dtber  from  the 
patriarch  or  cadi,  but  a  Copt  who  sedcs  redress  from  a  Modem  must 
apply  to  the  cadi.  The  Copts  are  somewhat  under  the  middle  size. 
They  are  extremdy  bigoted,  and  bear  a  bitter  hatred  to  all  other 
Christians ;  they  are  of  a  sullen  temper,  extremdy  avaricious,  great 
dissemblers,  ignorant,  and  Adthless.  In  their  habits  they  scarcely 
differ  from  their  fellow-countrymen.  Their  dress,  with  the  exceptions 
already  noticed,  is  similar.  The  women  veil  their  ^es,  according  to 
the  custom  of  the  country.  The  Copts  frequently  indulge  in  excessive 
drinking ;  but  in  their  meals,  the  mode  of  eating,  the  manner  in  which 
they  pass  their  hours  of  leisure,  which  is  chiefly  in  smoking  their 
pipes  and  drinking  cofiee,  they  resemble  the  other  inhabitants  of  the 
country.  The  women,  however,  though  dosely  veiled  when  out  of 
doors,  like  the  Turkidi  women,  eat  at  the  same  table  with  their 
husbands  and  family,  unveiled,  even  in  the  presence  of  strangers; 
and  the  priest  has  unrestricted  access  to  them  for  the  purposes  of 
confession. 

The  Coptic  hierarchy  consists  of  a  patriarch,  a  metropolitan  of  the 
Abyssinians,  bishops,  arch  priests,  priests,  deacons,  and  monks.  The 
patriarch  is  styled  "  Patriarch  of  Alexandxia/'  but  generally  reddes  in 


Cairo.  He  is  usually  chosen  by  lot,  and  always  from  several  monks  of 
the  convent  of  St.  A.nthony,  in  the  Eastern  Desert,  who  are  nominated 
by  the  superior.  He  continues  to  observe  the  monastic  regulations, 
one  of  which  is  to  remain  unmarried.  The  metropolitan  of  Abysdnia, 
who  always  resides  within  his  diocese,  is  appointed  by  the  patriarch, 
and  retains  his  office  for  life.  The  number  of  bishops  is  twdve,  who 
are  generally  chosen  from  the  monastic  order.  The  arch-priests  are 
numerous,  and  selected  from  among  the  priests.  The  priests  are  re- 
quired to  be  of  the  age  of  thirty-three  years  set  the  least,  and  are  not 
permitted  to  marry,  though  they  may  have  married  before  taking  the 
priesthood ;  but  if  the  wife  dies  they  cannot  marry  again ;  and  the 
widow  of  a  priest  is  not  allowed  to  marry  a  second  husband.  The 
priests  are  supported  only  by  ahns  and  by  what  they  obtain  by  their 
own  industry.  A  deacon  must  be  dther  a  person  unmarried,  or  have 
been  only  once  married  to  a  virgin  bride.  By  taking  a  second  wife  he 
loses  his  office.  The  monks  undergo  a  severe  novitiate,  and  take  the 
vow  of  cdibaoy.  The  churches  contain  ill-executed  and  gaudy  pictures 
of  various  saints,  but  no  images  are  admitted.  The  number  of  Coptic 
churches  and  convents  is  said  to  amount  to  146,  but  tiie  former  are 
few  in  comparison  with  the  latter.  The  form  of  service  is  not  cha- 
racterised by  much  solemnity,  and  the  conduct  of  the  priests  is  often 
somewhat  indecorous.  The  marriage  ceremony  is  performed  either  by 
a  priest,  or  without  his  assistance  by  mutual  consent  before  witnesses ; 
and  divorces  are  as  easily  to  be  obtained  by  either  party  as  with  Uie 
Mussulmans.  Baptism  is  practised  under  a  belief  that  if  me  ceremony 
be  omitted  the  cliild  will  be  blind  in  the  next  world.  The  children 
are  generally  circumcised ;  but  in  Cairo  the  custom  is  less  strictly  ob- 
served than  in  other  parts  of  the  country.  Confession  is  required  of 
all  members  of  the  Coptic  church,  and  is  indispensable  before  receiving 
the  Lord's  supper.  Wednesday  and  Friday  are  observed  as  fast-days, 
except  during  the  fifty  days  immediately  following  the  Great  Fast. 
The  seven  great  festivals  are  as  follow: — the  Nativity  of  Christ, 
Baptism,  the  Annunciation,  Palm  Sunday,  Easter,  the  Ascension,  and 
Whit-Sunday.  The  Copts  are  not  allowed  by  their  church  to  inters 
marry  with  persons  of  any  other  sect. 

{An  Account  of  the  Mawnen  and  Customs  of  the  Modem  E  yptians, 
vnitten  m  Egypt  during  the  years  1883,  1884,  and  1835,  by  Edward 
William  Lane;  Iteiae  in  den  Oiient,  by  Konstantin  Tischendorf, 
Ldpsig,  1846.) 

COPTIC  LANGUAGE,  the  language  spoken  and  written  by  the 
inhabitants  of  Egypt  since  the  introduction  of  the  Christian  religion 
into  that  country ;  and  distinguished  from  the  more  ancient  Egyptian 
language,  which  was  in  use  under  the  Pharaohs  and  the  Ptolemies. 
What  was  the  relation  of  the  ancient  to  the  more  recent  language  of 
^gyp^>  ^®  <^i^  unable  to  determine,  as  our  information  respecting 
the  former  is  very  imperfect.  Egypt  lost  much  of  its  consequence 
when  it  became  a  Roman  province ;  and  when  Alexandria  ceased  to  be 
a  royal  residence,  arts  and  literature  would  naturally  £dl  into  decay. 
Another  cause  which  proved  fatal  to  Egyptian  literature  was  the  early 
introduction  of  Christianity  into  Egypt.  This  event  which  contributed 
to  extend  the  study  of  Greek  literature  and  the  use  of  the  Greek 
language,  at  the  same  time  deprived  the  andent  literature  of  the 
country,  as  chiefly  connected  with  the  old  religion,  of  the  better 
part  of  its  interest  NotwithstaniJing.  these  unfavourable  circum- 
stances, the  language  of  th^  country  continued  in  ordinary  use,  par- 
ticularly, in  the  interior  provinces.  Many  hermits  in  the  desert  of 
Thebais,  and  many  bishops  of  Upper  and  Lower  Egypt,  knew  no  otlier 
language;  and  the  Egyptian,  or  as  it  is  more  appropriately  called 
during  these  later  times,  the  Coptic  language  survived  for  seven  or 
eight  centuries  after  the  conquest  of  Egypt  by  the  Arabs,  but  it 
gradually  gave  way  to  the  Arabic,  which  is  now  the  language  generally 
in  use  throughout  Egypt. 

The  literature  extant  in  the  Coptic  language  is  by  no  means  rich. 
The  only  part  of  any  intrindc  value  seems  to  be  the  Coptic  transla- 
tions of  the  Bible,  probably  made  towards  the  dose  of  the  3rd  and  in 
the  beginning  of  the  4th  century,  and  following,  as  far  as  the  Old 
Testament  is  concerned,  the  Septuagint  verdon,  the  readings  of  which, 
as  well  as  those  of  the  Alexandrine  text  of  the  New  Testament,  thev 
may  serve  to  determine.  Of  the  prophets  Isaiah,  Jeremiah,  Ezekiel, 
and  Danid,  Dr.  Henry  Tattam  published  an  edition,  with  a  paralld 
Latin  version,  in  1852.  Besides  these,  there  exist  Coptic  translations 
of  sermons  from  the  Greek  fathers,  fragments  of  the  decrees  of  coun- 
dls,  likewise  generally  translated  from  the  Greek,  liturgies,  acts  of 
mai'tyrs,  original  mystic  treatises  on  ethics,  with  numei-ous  examples 
from  the  lives  of  pious  hermits,  and  translations  from  the  Greek  of 
some  apocryphal  books  of  the  New  Testament. 

Such  as  we  find  it,  the  Coptic  language  exhibits  evident  traces  of  the 
fate  of  the  country  in  which  it  was  spoken.  Under  the  Ptolemies, 
and  afterwards  under  the  Romans,  new  forms  of  government  and 
administration  were  introduced  into  Egvpt ;  and  the  inhabitants  neces- 
sarily borrowed  from  their  conquerors  the  names  of  public  offices  and 
other  terms  relating  to  politiod  matters.  The  Coptic  language  re- 
ceived a  further  supply  of  foreign  words  in  consequence  of  the  intro- 
duction of  Christianity.  A  great  number  of  Greek  words  were  retained 
in  the  Coptic  verdons  from  an  apprehension,  as  it  seems,  of  pro&tning 
the  Christian  doctrine  by  venturing  to  trandate  expresdons  deemed 
peculiarly  holy  in  the  Greek  original  text.  It  has  been  remarked,  that 
the  proportion  of  Greek  expresdons  is  not  the  same  in  all  Coptic- 
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writings ;  and  that  only  few  occur,  for  which  equivalents  might  not 
be  found  among  the  genuine  Coptic  words. 

It  la  well  known  that  the  ancient  Egyptians,  besides  the  hierogly- 
phics, possessed  an  alphabet  or  syllabic  system  of  writing  of  their  own. 
In  the  modem  Coptic  we  find  the  Greek  alphabet  employed,  with  eight 
new  letters  added  to  it,  to  express  certain  articulations  peculiar  to  the 
Copts.  It  is  uncertain  at  what  period  the  Greek  alphabet  came 
into  use. 

Athanasius,  bishop  of  Rous,  in  an  Arabic  treatise  on  the  grammar  of 
the  Coptic  language,  a  manuscript  of  which  is  preserved  in  the  Royal 
Libraiy  at  Paris,  informs  us  thab  there  were  Uuree  dialects  of  Coptic  ; 
namely,  the  dialect  of  Misr  or  Upper  Egypt,  commonly  called  the 
Sahidic ;  the  Bahiric,  so  denominated  from  Bahirah,  or  Lower  Egypt, 
and  usually  called  the  Memphitic ;  and  the  Bashmiuic,  spoken  in  the 
district  of  Bashmur,  in  the  Delta.  In  the  Bahiric,  or  Memphitic 
dialect,  as  well  as  in  the  Sahidic,  we  possess  manuscripts  of  nearly 
the  whole  of  the  Bible  and  of  the  services  of  the  Coptic  church, 
besides  some  other  less  important  works;  but  in  the  Bashmuric 
dialect  only  a  few  fragments  have  hith^^  been  discovered  and 
published.  The  character  common  to  all  these  dialects  is  that  of 
a  language  which,  having  lost  its  original  power  of  expressing  by 
grammatical  inflection  the  relations  of  notions  in  sentences,  has, 
hke  most  other  modem  languages,  resorted  to  particles  and  auxiliary 
words  to  supply  that  deficiency.  The  precision  with  which  these 
auxiliary  words  are  employed,  and  the  extent  to  which  they  can  be 
combined  in  forming  derivative  words,  are  remarkable,  and  may  well 
be  compared  with  the  use  of  letters  and  other  symbols  in  an  alge- 
braical formula.  The  plural  of  nouns  is  distinguished  from  the 
singular  by  a  monosyllabic  prefix;  the  genders  of  substantives  are 
seldom  marked  by  a  peculiar  termination,  but  are  determined  either  by 
the  article,  or  by  the  addition  of  a  word  implying  *'  male  "  and  "  female." 
There  are  no  terminations  of  case ;  and  all  changes  of  declension  must 
be  expressed  by  means  of  particles.  There  is  a  definite  and  an  in- 
definite article.  The  definite  article  has  in*the  singular  distinct  forms 
for  the  masculine  and  feminine  genders,  but  does  not  distinguish  the 
gender  in  the  plural ;  the  indefinite  article  admits  of  a  distinction  of 
number  only.  The  degrees  of  comparison  are  expressed  by  subjoining 
auxiliary  words  to  the  adjective,  which  is  unalterable.  The  personal 
pronouns  are  almost  the  only  part  of  speech  that  has  preserved 
some  traces  of  inflection  :  besides  these,  the  Coptic  has  separate 
forms  for  the  possessive,  demonstrative,  the  relative,  and  the  interro- 
gative pronouns,  and  has  pronominal  suffixes  and  insertions  (infixes) 
which  are  applied  to  nominal  and  verbal  inflexions.  Ordinal  numbers 
are  formed  by  prefixing  various  auxiliary  words  to  the  cardinal 
niunbers.  The  verb  has  only  an  active  voice,  and  the  passive  must  be 
expressed  by  circumlocution,  usually  by  the  third  person  of  the  plural 
(as  in  Latin,/erun<  =  fertur,  or  in  English,  they  say  ==  Uis  aaid.)  The 
imperative  generally  exhibits  the  root  of  the  verb  in  its  pure  state. 
The  conjugation  of  verbs  is  accomplished  by  adding  pronominal  pre- 
fixes to  the  root,  which  vary  to  a  certain  extent  in  the  different 
tenses ;  if  a  verb  in  the  third  person  singular  is  preceded  by  a  relative 
pronoim,  its  pronominal  prefix  is  usually  dropped;  there  are  no 
participles  in  the  strict  sense  of  that  term.  The  number  of  prepo- 
sitions in  the  Coptic  language  is  Qpnsiderable. 

Of  the  three  dialects,  the  Memphitic,  Sahidic,  and  Bashmuric,  the 
first  appears  to  be  the  most  poHshed.  The  Sahidic  has  admitted  a 
greater  number  of  Greek  expressions.  Words  which  in  Memphitic 
end  in  i,  have  in  Sahidic  e  for  their  termination.  The  Sahidic  substi- 
tutes the  sound  h  for  the  Memphitic  kh,  and  the  tenues  t,  k,  t,  for  the 
aspiratae  9,  Xt  ^i  ^o  sometimes  oo  for  0,  and  th  ioTJ,  The  Bashmuric 
agrees  with  the  Sahidic  in  preferring  the  tenues  ir,  k,  t,  to  Uie  cor- 
responding aspiratse,  and  hio  kh;  moreover,  it  substitutes  the  vowel  a 
for  the  Memphitic  0,  and  e  for  the  Memphitic  a,  ei  often  for  t,  au  for 
ou,  b  for/,  and  particularly  I  far  r. 

(Henry  Tattam,  A  Compendi(nu  Grammar  oj  the  Egyptian,  Language^ 
London,  1830,  8vo,  and  Lexicon  Ai^ypHaco-Latinum,  Oxford,  1835, 
8vo;  Am.  Peyron,  Lexicon  Linguce  Copticce,  Turin,  J  835,  4to ;  Quatre- 
m^re,  JUchercJie/t  Critiquet  et  Historiquea  sur  la  Langue  et  la  LitUralure 
de  VEgypte,  Paris,  1808,  8vo ;  Dr.  G.  Parthey,  Vocabularivm  Qoptico- 
Latinum  et  Latino-Copticum  e  Peyroni  et  Tattami  Lexicia,  Berlin,  1844.) 

COPULA,  a  name  given  in  logic  to  the  affirmation  is,  or  the  denial 
if  not,  by  which  the  subject  and  predicate  of  a  proposition  are  con- 
nected, as  in  *'  Man  m  mortal,"  "  Every  man  ii  not  perfect.'*  In  the 
usual  system  of  logic  no  other  copula  is  permitted :  thus,  "  Man  hat 
reason,"  would  be  expressed  as  "Man  m  a  being  having  reason." 
[Proposition;  Relation.] 

COPYHOLD,  a  term  in  English  law  applied  to  lands  held  by  what 
is  called  tenure  by  copy  of  court  roll,  the  nature  of  which  is  thus 
described  by  Littleton  (§  73,  4,  5),  "  Tenant  by  copy  of  court  roll  is 
as  if  a  man  be  seised  of  a  manor,  within  which  manor  there  is  a  custom 
which  hath  been  used  time  out  of  mind  of  man,  that  certain  tenants 
within  the  same  manor  have  used  to  have  lands  and  tenementd  to  hold 
to  them  and  their  heirs  in  fee-simple  or  fee-tail,  or  for  term  of  life,  at 
the  will  of  the  lord,  according  to  the  custom  of  the  same  manor.  And 
such  a  tenant  may  not  alien  his  land  by  deed,  for  then  the  lord  may 
enter  as  into  a  thing  forfeited  unto  him.  But  if  he  will  alien  his  land 
to  another,  it  behoveth  him  after  the  custom  to  surrender  the  tene- 
ments in  court  into  the  hands  of  the  lord^  to  the  use  of  him  that  shall 


have  the  estate.  And  these  tenants  are  called  tenants  by  copy  of 
court  roll,  because  they  have  no  other  evidence  concerning  their  tene- 
ments, but  only  the  copies  of  coiut  rolls."  From  this  it  appears  that 
the  title  to  copyhold  lands  is  not  only  modified  but  altogether  consti- 
tuted by  custom ;  subject  to  the  estates  in  them  which  the  custom 
confers  they  are  held  by  the  lord  under  the  common  law  as  part  of  the 
demesnes  of  his  manor.  For  these  customary  estates  were  in  their 
origin  mere  tenancies  at  will,  though  by  long  indulgence  they  have  in 
many  instances  acquired  the  character  of  a  permanent  inheritance 
descendible  (except  wherp  otherwise  modified  by  custom)  according  to 
the  rules  of  the  common  law ;  and  as  tenancies  at  will  they  continue  to 
be  considered,  in  all  questions  relating  to  the  legal,  as  distinguished 
from  the  customary  property  in  the  land. 

The  origin  of  copyholds  is  involved  in  great  obscurity.  The  opinion 
generally  adopted  among  our  lawyers  and  antiquarians,  and  supported 
by  the  authority  of  Littleton,  Coke,  Sir  Martin  Wright,  and  Mr.  Justice 
Blackstone,  is,  that  copyholders  have  gradually  arisen  out  of  the  villeins 
or  tenants  in  villeinage  who  composed  the  mass  of  the  agricultural 
population  of  England  for  some  centuries  after  the  Norman  conquest, 
through  the  commutation  of  base  services  into  specific  rents  either  in 
money  or  money's-worth.  (*  Co.  Littw,*  58a — 61a ;  Blackstone's  *  Com.,* 
ii.,  p.  89,  Dr.  Kerr's  ed. ;  Wright,  *  On  Tenures,'  8rd  edit.,  p.  215 ; 
Hallam's '  Middle  Ages,'  voL  iii.,  p.  254.)    [Villeinaoe.] 

Although  the  revolution  in  the  condition  of  these  classes  of  persona 
was  accomplished  gradually,  it  seems  in  the  middle  of  the  13th  century 
to  have  begun  to  assume  a  more  decided  character.  There  are  proofs 
of  as  early  a  date  as  the  reign  of  Hemy  III.  of  a  limitation  of  the 
services  of  villeins  to  certain  specified  acts  whidi  were  recorded  in  the 
lord's  book.  The  descendants  of  persons  so  privileged  began  to  claim  a 
customary  right  to  be  entered  on  the  court  roll  on  the  same  terms  as 
their  predecessors,  and,  in  process  of  time,  prevailed  so  far  as  to  obtain 
a  copy  of  the  roll  for  their  security.  It  is  said  in  the  year-book  of  the 
42nd  of  Edw.  III.  to  be  "  admitted  for  clear  law  that  if  the  customary 
tenant  or  copyholder  did  not  perform  his  services,  the  lord  might  seize 
his  land  as  forfeited ;"  which  seems  to  imply  a  permanent  interest  in 
the  copyholder,  so  long  as  he  performed  the  services.  This  view  of  the 
law  is  confirmed  by  Britton  in  a  passage  cited  by  Lord  Coke  ('  Co.  Litt.,' 
61a),  and  was  adopted  by  the  judges  in  Edward  IV.'s  time,  who  held 
that  a  copyholder  might  maintain  an  action  of  trespass  against  the  lord 
for  dispossession. 

The  two  great  essentials  of  copyhold  tenure,'according  to  Blackstone, 
are:  1.  That  the  lands  be  parcel  of  and  situate  within  that  manor 
under  which  they  are  held ;  and,  2.  That  they  have  been  demised  or 
demisable  by  copy  of  court  roll  immemorially.  ''For  immemorial 
custom,"  says  that  author,  ii.,  p.  94  (Dr.  Kerr's  Ed.),  "  is  the  life  of  all 
tenures  by  copy ;  so  that  no  new  copyhold  can,  strictly  speaking,  be 
granted  at  this  day." 

The  burdens  to  which  a  copyhold  tenure  is  liable,  in  common  with 
free  tenures,  are  fealty,  services,  reliefs,  and  escheats ;  besides  which  it 
has  certain  liabilities  peculiar  to  itself  in  the  shape  of  heriots  and  fines. 
A  heriot  is  the  render  of  the  best  beast  or  other  chattel  (as  the  custom 
may  be)  to  the  lord  on  the  death  of  a  tenant. 

Of  fines,  some  are  due  on  the  death  of  a  tenant,  and  others  on  the 
alienation  of  the  land ;  they  are  sometimes  fixed  by  the  custom,  some- 
times arbitrary ;  but  in  the  latter  case  it  is  an  established  rule  of  law 
that  the  lord  cannot  demand  by  way  of  fine  upon  the  descent  or  alien- 
ation of  the  land  more  than  the  amoimt  of  two  years'  improved  value 
of  the  property,  after  deduction  of  the  quit-rents  to  whi<^  it  is  liable. 
The  ordinary  mode  of  alienating  a  copyhold  estate  in  fee-simple  is  by 
surrender  and  admittance,  which  is  effected  in  the  following  manner  : — 
The  copyholder  appears  in  court,  and  professes  to  surrender  or  deliver 
up  his  land  to  the  lord  (either  in  person  or,  which  is  more  usual,  as 
represented  by  his  steward),  expressing  the  surrender  to  be  to  the  use 
of  A,  and  his  heirs ;  and  thereupon  A  is  admitted  tenant  of  the  land  to 
hold  it  to  him  and  his  heirs  at  the  will  of  the  lord  according  to  the 
custom  of  the  manor.  He  then  pays  a  fine,  and  also  (if  required)  does 
fealty.  All  these  circumstances,  or  at  least  the  surrender  and  ad- 
mittance, are  entered  on  the  court  rolls ;  and  the  new  tenant,  paying 
his  fees  to  the  steward,  receives  a  copy  of  this  fundamental  document 
of  his  title.  Surrenders  are  made  in  various  forms,  as  by  the  delivery 
of  a  rod,  glove,  or  other  symbol,  to  the  steward  or  other  person  taking 
the  surrender.  Surrenders  may  also  be  made  to  the  lord  in  person  out 
of  court;  to  the  steward;  and  by  special  custom  to  the  lord's  bailiff; 
to  two  or  three  copyholders,  or  into  the  hands  of  a  tenant  in  the  pre- 
sence of  other  persons.  When  a  surrender  is  taken  out  of  coiut,  it 
may  be,  and  formerly  must  have  been,  presented  by  the  homage  or 
jury  of  copyholders  at  the  next  general  court,  except  where  a  special 
custom  authorised  a  presentment  at  some  other  court ;  but  by  a  recent 
statute,  4  &  5  Vict.,  c.  35,  s.  90,  presentment  is  now  no  longer  essen- 
tial. Admittances  also  may  be  xuade  out  of  courts  and  even  out  of  the 
manor. 

The  words  in  the  admittance,  "  to  hold  at  the  will  of  the  lord,"  are 
characteristic  of  those  customary  estates  to  which  the  term  copyhold 
is  in  ordinary  legal  language  exclusively  appropriated,  in  contra> 
distinction  to  what  are  sometimes  called  "  customary  freeholds'*  (which 
estates  are  vexy  common  in  the  north  of  England),  and  ancient  demesne 
lands.  These  are  all  included  under  the  term  copyhold  in  the  Statute 
12  Car.  II.  c.  24,  which  abolished  all  the  old  tenures  in  England 
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exoept  common  soocage,  copyhold,  and  some  other  specified  tenures. 
Though  customary  freeholds  and  ancient  demesne  lands  for  the  most 
part  pass  by  surrender  and  admittance,  the  admittance  is  expressed  to 
'be  ''  to  hold  according  to  the  custom  of  the  manor." 

The  Stotutes  of  Wills  (82  Henry  VIII.  c.  l,and  84  &  85  Henry  VIIL 
c.  5)  do  not  include  copyholds,  and  tlierefore  formerly  it  was  necessary 
in  order  to  enable  a  person  to  dispose  of  copyholds  by  will  that  he 
should  first  have  surrendered  them  "to  the  use  of  his  will,"  as  it 
'Was  called.  This  ceremony  was  rendered  unnecessary  by  the  Statute 
65  Geo.  III.  c.  192,  which,  however,  does  not  extend  to  ciistomary 
freeholds ;  but  the  Wills  Act  (1  Vict  c.  26)  extends  the  power  of  dis- 
position by  will,  without  surrender  to  the  use  of  the  will  and  even 
before  admittance,  to  customary  freeholds  and  all  customary  or  copy- 
bold  estates  whatsoever.  A  devise  of  copyholds  by  will  might  formerly 
have  been  made  without  observing  the  formalities  prescribed  by  the 
Statute  of  Frauds  (29  Oar.  II.  c.  8),  the  terms  of  that  statute  not 
extending  to  copyholds;    but  the  requirements  of   the  Wills  Act 

il  Vict.  c.  26)  must  now  be  complied  with.  The  Statute  of  Entails 
13  Ed.  I.),  commonly  called  the  Statute  of  Westminster  the  2d,  does 
not  extend  to  copyholds ;  but  in  most  manors  a  custom  of  entailing 
copyholds  has  prevailed.  These  entails  might  formerly  be  barred  by 
a  proceeding  in  the  Lord's  Court,  analogous  to  a  common  recovery,  or, 
in  the  absence  of  a  custom  authorising  such  a  proceeding,  by  a  mere 
Buirender.  And  now  by  Statute  (8  &  4  Will  IV.  c.  74,  §  50-54 
inclusive)  entails  of  copyholds  may  be  barred  by  assurances  made  in 
pursuance  of  the  provisions  of  that  Act.  It  is  a  general  rule  that  no 
statute  relating  to  lands  or  tenements  in  which  those  of  a  customary 
tenure  are  not  expressly  mentioned,  shall  be  applied  to  customary 
estates,  if  such  application  would  be  derogatory  to  the  customary  ri^ts 
of  the  lord  or  tenant.  Hence  neither  the  provision  in  the  Stat,  of 
Westm.  the  2d  (18  Ed.  I.  c.  18),  rendering  debtors'  lands  liable  to 
process  of  execution  by  writ  of  elegit,  nor  the  Statute  of  Uses 
(27  Henry  VIII.  c.  10),  nor  the  Statute  of  Partition  (31  Henry  VIIL 
a  1,  and  82  Henry  VIII.  c.  82),  nor  the  Statute  enabling  persons 
having  certain  limited  interests  in  lands  to  grant  valid  leases 
(32  Heniy  VIII.  c.  28),  nor  any  of  the  local  BegistiT^  Acts,  were  appli- 
cable to  copyhold^ 

Until  a  recent  period  copyholds  could  not  be  seized  upon  an  out- 
lawry, nor  were  they  assets  for  payment  of  specialty  debts  at  law,  nor 
were  they  even  liable  for  debts  due  to  the  crown,  although  they  were 
always  subject  to  sequestration  imder  the  decree  of  a  court  of  equity. 
But  copyhold  lands  belonging  to  traders  were  subjected  to  the  opera- 
tion of  the  bankrupt  laws  (v.  stat.  6  Geo.  IV.  a  16,  sec.  68  and  69) ; 
and  by  Stat  3  &  4  Will.  IV.  c.  104,  copyhold  lands  of  all  persons  what- 
ever which  have  not  been  devised  for  payment  of  debts,  are  rendered 
assets  to  be  administered  in  a  court  of  equity  for  the  payment  of 
specialty  and  simple  contract  debts.  Copyholds  are  not  liable  (except 
by  spe<aal  custom)  to  the  incidents  of  curtesy  or  dower.  The  latter, 
where  authorised  by  the  custom,  is  called  the  widow's  "  free  bench." 
These  estates  being  considered  continuations  of  that  of  the  deceased 
tenant,  are  perfected  without  admittance.  A  purchaser  or  devisee  of 
copyholds  has  an  incomplete  title  until  admittance ;  but  the  customary 
heir  is  so  for  legal  owner  of  the  land  before  admittance  that  he  can 
surrender  or  devise  it,  or  maintain  an  action  of  trespass  or  ejectment 
in  respect  of  it.  The  lord  may  by  a  temporaiy  seizure  of  the  land 
compel  an  heir  or  devisee  to  come  in  and  be  admitted ;  and  he  is  him- 
self compellable  by  a  mandamus  of  the  Coiut  of  King's  Bench  to  admit 
any  tenant,  whether  claiming  by  descent  or  otherwise. 

By  the  general  custom  of  all  manors,  every  copyholder  may  make  a 
lease  for  any  term  of  years,  if  he  can  obtain  a  licence  from  the  lord, 
and  even  without  such  licence  he  may  demise  for  one  year,  and  in  some 
manors  for  a  longer  term,  and  the  interest  thus  created  is  not  of  a 
customary  nature,  but  a  legal  estate  for  years,  of  the  same  kind  as  if 
it  had  been  created  out  of  a  freehold  interest.  But  every  demise  with- 
out licence  for  a  longer  period  than  the  custom  warrants,  and  in  general, 
every  alienation  contrary  to  the  nature  of  customary  tenure,  as  a  feo£f- 
ment  with  livery  of  seisin^  is  followed  by  a  forfeiture  to  the  lord.  A 
copyhold  estate  may  also  be  f orf eite4  by  waste ;  as  by  cutting  down 
timber,  or  opening  mines,  when  such  acts  are  not  warranted  by  the 
custom.  In  the  absence  of  such  special  custom,  the  general  rule  seems 
to  be  that  the  right  of  property  both  in  trees  and  mines,  belongs  to  the 
lord,  while  only  a  possessory  interest  is  vested  in  the  tenant;  but 
neither  can  the  lord  without  the  consent  of  the  tenant,  nor  the  tenant 
without  the  licence  of  the  lord,  cut  down  trees,  or  open  and  work  new 
mines.  In  like  manner  forfeiture  may  be  incurred  by  an  inclosm^  or 
other  alteration  of  the  boundaries  of  an  'estate,  refuosd  to  attend  the 
customary  courts,  or  to  perform  the  services,  or  to  pay  the  rent  or  fine 
incident  to  the  tenure.  The  9th  section  of  the  1st  Wm.  IV,  c.  65, 
protects  infants,  lunatics,  and  married  women  from  the  last  mentioned 
cause  of  f orfeitwe.  In  case  of  felony  or  treason  being  committed  by 
a  copyholder,  the  lord  has  the  absolute  benefit  of  the  forfeiture,  unless 
it  has  been  expressly  provided  otherwise  by  Act  of  Parliament.  In  i^l 
oases  of  forfeiture  iJie  lord  may  recover  the  forfeited  estate  by  eject- 
ment, without  prejudice  to  the  rights  of  the  copyholders  (if  any  there 
be)  in  reversion  or  remainder.  He  may  waive  the  forfeiture  by  a  sub- 
sequent act  of  recognition  of  the  tenure.  If  he  does  not  take  advant- 
age of  the  forfeiture  for  twenty  years,  his  right  to  do  so  is  barred  by 
the  Act  for  the  Limitation  of  Actions;  8  &  4  Wm.  IV.     And  if  he 


neglect  to  take  advantage  of  the  forfeiture  in  his  life-time,  his  heir 
cannot  avail  himself  of  it. 

The  lord  may  also  become  entitled  to  a  customary  tenement  by 
escheat  for  want  of  heirs.  Formerly  where  a  copyhold  was  surren- 
dered to  a  mortgagee  and  his  heirs,  and  no  condition  was  expressed  in 
the  surrender,  and  the  mortgagee  died  intestate  and  without  an  heir, 
the  lord  was  entitled  to  enter  for  escheat  To  remedy  this,  the  18  & 
14  Vict.  c.  60,  repealing  4  &  5  Wm.  IV.  c.  23,  which  contained  a  pro- 
vision with  a  similar  object,  enacts  that  where  a  trustee  or  mortgagee 
of  lands  of  any  tenure  whatsoever,  dies  without  an  heir,  the  Court  of 
Chancery  may  make  an  order  vesting  such  land  in  such  persons,  and 
for  such  estates  as  the  court  shall  direct. 

If  the  lord  (having  acquired  a  copyhold  tenement  by  forfeiture, 
escheat,  or  surrender  to  his  own  use)  afterwards  grant  it  away  by  an 
assurance  unauthorised  by  the  custom,  the  customary  tenure  is  for 
ever  destroyed.  And  if  ne  makes  a  legal  conveyance  in  fee-simple  of 
a  copyhold  tenement  to  the  tenant,  the  tenement  is  said  to  be  enfran- 
chised, that  is,  converted  into  freehold. 

Copyholders  were  till  very  lately  incapable  of  serving  on  juries,  or 
voting  at  coimty  elections  of  members  of  parliament;  but  the  former 
disability  was  removed  by  6  Geo.  IV.  o.  50,  s.  1,  and  the  latter  by  the 
2  &  3  Wm.  IV.  c.  45,  s.  19.  As  to  the  qiialification  for  killing  ^me 
under  22  &  28  Car.  II.  c.  25,  s.  8,  there  seems  to  be  no  distinction 
between  freeholders  and  copyholders. 

There  are  no  lands  of  a  copyhold  tenure  in  Ireland. 

The  statute  of  wills,  1  Vict.  c.  26,  which  has  been  before  alluded  to, 
contains  also  the  following  provisions  as  to  the  testamentary  disposi- 
tion of  copyholds,  which  require  notice  here.  The  4th  section  provides 
that  where  any  real  estate  of  the  nature  of  customary  freehold,  or 
tenant  right,  or  customary  or  copyhold,  might  by  the  custom  of  the 
manor  of  which  the  same  is  holden,  have  been  surrendered  to  the  use 
of  a  will,  and  the  testator  shall  not  have  surrendered  the  same,  no 
person  claiming  to  be  entitled  under  his  will  shall  be  entitled  to  be 
admitted,  except  upon  payment  of  all  such  stamp  duties,  fees,  and 
sums  of  money  as  would  have  been  due  in  respect  of  the  surrender  of 
such  estate,  or  the  presentment,  registering,  and  enrolment  of  such 
surrender  to  the  use  of  his  will  And  also,  that  where  the  testator, 
being  entitled  to  admission  to  any  real  estate,  and  upon  such  admission 
to  surrender  the  same  to  the  use  of  his  will,  shall  not  have  been 
admitted  thereto,  no  person  claiming  to  be  entitled  to  such  real  estate 
in  consequence  of  such  will  shall  be  entitled  to  admission,  except  on 
payment  of  all  such  stamp  duties,  fees,  fine,  and  sums  of  money  as 
would  have  been  due  in  respect  of  the  ^Bmittance  of  the  testator  to 
such  real  estate,  the  surrender  to  the  use  of  his  will,  the  presentment, 
registering,  or  enrolment  of  such  surrender;  all  such  stamp-duties, 
fees,  fine,  or  s\iins  of  money  to  be  paid  in  addition  to  the  stamp  duties, 
fees,  fine,  or  sums  of  money  due  on  the  admittance  of  the  person  so 
claiming  to  be  entitled  to  such  real  estate. 

By  the  5th  section,  when  any  real  estate  of  the  nature  of  customary 
freehold,  or  tenant  right,  or  customary,  or  copyhold,  is  disposed  of  by 
will,  the  lord  of  the  manor,  or  reputed  manor,  of  which  such  real  estate 
is  holden,  or  his  steward,  or  the  deputy  of  such  steward,  is  to  cause  the 
wUl  by  which  such  disposition  is  made,  or  an  extract  thereof,  to  be 
entered  on  the  Court  Rolls ;  and  when  any  trusts  are  declared  by  the 
will,  it  is  not  to  be  necessary  to  enter  the  declaration  of  such  trusts, 
but  it  is  to  be  sufficient  to  state  in  the  entry  on  the  Court  Rolls  that 
such  real  estate  is  subject  to  the  trusts  declai^  by  the  will ;  and  when 
such  real  estate  could  not  have  been  disposed  of  by  will,  except  by 
virtue  of  the  act,  the  same  fine,  heriot  dues,  duties,  and  services  are  to 
be  paid  and  rendered  by  the  devisee  as  woidd  have  been  due  from  the 
customary  heir  in  case  of  the  descent  of  such  real  estate.  And  the 
lord  is,  as  against  the  devisee,  to  have  the  same  remedy  for  recovering 
and  enforcing  such  fine,  heriot  dues,  duties,  and  services  as  he  is 
entitled  to  against  the  customary  heir  in  case  of  a  descent. 

By  the  6th  section,  if  no  disposition  by  will  be  made  of  any  estate 
ptir  outer  m  of  a  freehold  nature,  the  same  is  to  be  chargeable  in  the 
hands  of  the  heir,  if  it  come  to  him  by  reason  of  special  occupancy,  as 
assets  by  descent,  as  in  the  case  of  freehold  land  in  fee  simple ;  and  in 
case  there  be  no  special  occupant  of  any  estate  pwr  auter  vie,  whether 
freehold  or  customary  freehold,  tenant  right,  customary  or  copyhold, 
or  of  any  other  tenure,  and  whether  a  corporeal  or  incorporeal  heredita- 
ment, it  is  to  go  to  the  executor  or  administrator  of  the  party  that  had 
the  estate  by  virtue  of  the  grant ;  and  if  the  estate  come  to  the  exe- 
cutor or  administrator,  either  by  reason  of  a  special  occupancy  or  by 
virtue  of  the  act,  it  is  to  be  assets  in  his  hands,  and  to  go  and  be 
applied  and  distributed  in  the  same  manner  as  the  personal  estate  of 
the  testator  or  intestate.  By  the  26th  section  a  general  devise  of  the 
testator's  lands  is  to  include  copyholds,  unless  a  contrary  intention 
appear  by  the  will ;  which  is  an  alteration  of  the  old  rule  whereby 
copyholds  did  not  pass  imder  a  general  devise  of  ''  lands,  tenements, 
and  hereditaments,'*  or  other  general  words  descriptive  of  real  estate, 
unless  the  copyholds  had  been  surrendered  to  the  use  of  the  will,  or 
the  testator  1^  no  freehold  lands  upon  which  it  could  operate.  And 
besides  the  above-mentioned  changes  relating  peculiarly  to  copyholds, 
all  the  other  enactments  of  the  act,  including  that  which  prescribes 
the  formalities  to  be  observed  in  making  a  will,  are  applicable  to  estates 
of  copyhold  or  customary  tenure. 

By  the  11th  section  of  the  1  &  2JVict.  c.  110,  copyholds^are  made 
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£ubject  to  execution  by  judgment  creditors  in  the  same  manner  as 
freeholds. 

Still  greater  changes  in  the  nature  of  estates  of  copyhold  and  cus- 
tomary tenure  are  gradually  taking  place  under  the  provisions  of  the 
stats.  4  &  6  Vict.  c.  86  ;  6  &  7  Vict,  c,  23 ;  7  &  8  Vict.  c.  65;  16  &  16 
Vict.  c.  61 :  and  21  &  22  Vict.  c.  94. 

The  principal  objects  of  these  Acts  are,  1.  The  commutation  of 
certain  manorial  rights  in  respect  of  lands  of  copyhold  and  customary 
tenure ;  2.  The  &ciUtating  the  enfranchisement  of  such  lands;  and  S. 
The  improvement  of  such  tenure.  The  first  of  these  Acts  provided  a 
cumbrous  machinery  for  general  commutations  which  was  not  found 
very  effective,  and  it  merely  enabled  commutations  and  enfranchise- 
ments to  be  made,  where  all  parties  were  agreed,  but  without 
empowering  either  party,  whether  lord  or  tenant,  to  compel  the  other 
to  enfranchise  or  commute.  Under  its  enactments,  however,  a  good 
many  enfranchisements  took  place  in  the  case  of  manors  of  which 
ecclesiastical  bodies  were  the  lords,  under  the  Section  of  the  eccle- 
siastical commissioners.  The  Act  16  &  16  Vict.  c.  51  (1852),  first 
introduced  the  important  principle  of  enabling  one  party,  whether 
lord  or  tenant,  to  compel  the  concuiTence  of  the  other  in  enfranchise- 
ment, and  this  Act  hais  been  foimd  very  efficacious.  Its  first  section 
enaq^,  that  "at  any  time  after  the  next  admittance  to  any  lands 
which  shall  take  place  on  or  after  the  first  day  of  July,  1853,  in  con- 
sequence of  any  surrender,  bargain  and  sale,  or  assurance  thereof 
(except  upon  or  under  a  mortgage  in  cases  where  the  mortgagee  is  not 
in  possession),  or  in  consequence  of  any  descent,  gift,  or  demise,  and 
whether  such  surrender,  bargain  and  sale,  or  assurance,  shall  have 
been  made,  passed,  or  executed,  or  such  descent  shall  happen,  or  such 
gift  or  demise  shall  take  effect  before  or  after  that  day,  it  shall  be 
lawful  for  the  tenant  so  admitted,  or  for  the  lord,  to  require  and 
compel  enfranchisement  in  manner  hereinafter  mentioned  of  the 
lands  to  which  there  shall  have  been  such  admittance  as  aforesaid." 
The  mode  of  effecting  enfranchisement  directed  by  this  Act  has 
been  since  altered  by  21  &  22  Vict.  c.  94  (1858),  of  which  the  eighth 
section  enacts,  that  "when  any  lord  or  tenant  shall,  under  the 
provisions  of  the  Copyhold  Act,  1852,  or  of  this  Act,  require  the 
enfranchisement  of  any  land  held  of  a  manor,  he  shall  give  notice  in 
writing  (the  lord  or  his  steward  to  the  tenant,  or  the  tenant  to  the 
lord  or  his  steward)  of  his  desire  that  such  land  shall  be  enfranchised, 
and  the  consideration  to  be  paid  to  the  lord  for  such  enfranchisement, 
and  also  the  sum  to  be  paid  to  the  lord  in  respect  of  a  heriot  due  for 
a  customary  freehold,  shall,  unless  the  parties  agree  about  the  same, 
be  ascei-tained  under  the  directions  of  the  copyhold  commissioners, 
and  upon  a  valuation  made  in  manner  following :  (that  is  to  say),  when 
the  manorial  rights  to  be  compensated  shall  consist  only  of  heriots, 
rents,  and  licences,  at  fixed  rates,  to  demise  or  fell  timber,  or  any  of 
these,  or  when  the  land  to  be  enfranchised  shall  not  be  rated  to  tiie 
poors'  rate  at  a  greater  amount  than  the  net  annual  value  of  20L, 
tlien  the  valuation  shall  be  made  by  a  valuer  to  be  nominated  by 
tiie  justices  at  a  petty  session  holden  for  the  division  or  place  in 
which  the  manor  or  the  chief  part  thei-eof  is  situate :  provided  that 
no  justice,  beiujg  lord,  either  in  whole  or  in  part,  of  such  manor,  shall 
take  any  part  in  nominating  such  valuer ;  subject,  however,  to  these 
provisoes  :  first,  that  if  the  parties  agree  to  recommend  to  the  com- 
missioi^ers  any  person  to  be  the  valuer,  such  person  shall  be  nominated 
by  the  commissioners ;  and  second,  that  either  party  may,  upon 
paying  the  charges  of  his  own  valuer,  have  the  valuation  made  as  next 
hereinafter  provided.  But  when  the  manorial  rights  to  be  com- 
pensated do  not  consist  only  of  rents  and  heriots  and  such  licences  as 
aforesaid,  or  when  the  land  to  be  enfranchised  is  rated  to  the  poors'- 
mte  at  a  greater  amotmt  than  the  not  annual  value  of  201.,  or  where 
the  valuation  to  be  made  is  of  the  sum  to  be  paid  to  the  lord  in  respect 
of  a  heriot  due  for  a  customary  freehold^  then  the  valuation  shall, 
unless  the  parties  agree  to  refer  it  to  one  valuer,  be  made  by  two 
valuers,  one  to  be  appointed  by  the  lord,  and  the  other  by  the  tenant ; 
and  such  two  valuers,  before  they  proceed,  shall  appoint  an  umpire, 
to  whom  any  points  in  dispute  between  them  shall  be  referred ;  and 
in  case  the  valuer  or  valuers,  or  umpire,  as  the  case  may  be,  shall  not 
make  a  decision  and  deliver  the  particulars  thereof  in  writhig  to  the 
lord  or  steward  and  to  the  tenant,  and  to  the  copyhold  commissioners, 
within  forty-two  days  after  the  appointment  of  such  valuers,  or 
reierence  of  the  matter  to  the  umpire,  as  the  case  may  be,  then  the 
commissioners  shall  fix  the  consideration  to  be  paid  or  rendered  to  the 
lord ;  and  in  any  case  when,  after  notice  to  the  lord  or  steward,  or  to 
tlie  tenant  so  to  do,  either  party  shall  neglect  or  refuse,  for  twenty- 
eight  days,  to  appoint  his  valuer,  the  conmiissioners  shall  appoint  a 
vahier  for  him  as  soon  as  may  be  after  the  expiration  of  such  twenty- 
eight  days ;  and  in  any  case  where  any  valuers  shall,  for  the  space  of 
fourteen  days  after  the  appointinent,  be  unable  to  agree  in  the 
appointment  of  an  umpire,  the  commissioners  shall  appoint  an  umpire." 
This  last-mentioned  Act  also  enables  lord  or  tenant  to  compel  enfran- 
chisement of  a  copyhold  to  which  the  last  admittance  shall  have  taken 
place  before  the  1st  of  July,  1863. 

The  following  table,  which  is  taken  from  the  '  Seventeenth  Report 
of  the  Copyhold  Commissioners,'  dated  December  31,  1858,  will  show 
what  has  been  efl'ected  irnder  the  operation  of  the  enfranchisement 
Acta.  The  table  distinguishes  the  manner  in  which  enfranchisement 
has  taken  place  into  clerical,  collegiate  and  lay,  and  shows  the  number 


of  distinct  operations,  whether  of  enfranchisement  or  commutation^ 
which  have  taken  place  in  each  during  a  period  of  seventeen  yean 
from  the  first  commencement  of  the  system : — 

Tears.  Clerical.     Collegiate.        Lay.  TotaL 

1841  1  —  -.  I 

184i  9  ^  8  IS 

184S  15          -         1  IS  S9 

1844  24  ^  1ft  89 

1845  44  —  13  56 

1846  49  _  7  56 

1847  88  1  IS  58 

1848  16  1  8  85 

1849  19  1  10  80 

1850  27  1  9            •      S7 

1851  81  2  SI  64 
1858  SI  ->  IS  44 

1853  86  6  16  68 

1854  59  11  61  ISl 

1855  43  88  146  220 

1856  46  2S  163  231 

1857  62  21  230  SOS 

1858  S2  IS  159  204 

The  rapid  increase  of  enfranchisements  under  the  operation  of  the 
compulsory  clauses  is  observable,  and  ultimately  it  may  be  anticipated 
that  copyhold  tenure  will  cease  to  exist. 

COPYING-MACHINES.  The  great  value  of  a  convenient  and 
certain  means  of  copying  any  piece  of  writing  with  perfect  accuracy, 
and  with  less  labour  than  is  involved  in  the  process  of  transcribing, 
has  led  to  numerous  inventions  which  may  be  classed  under  the 
general  name  of  copying-machines,  some  of  which  are  extensively  used 
in  mercantile  establishments  for  producing  duplicates  of  letters, 
invoices,  and  other  MS.  papers. 

The  most  simple  and  obvious  mode  of  effecting  this  object  is  by 
transferring,  by  means  of  a  rolling  or  screw-press,  a  portion  of  the  ink 
with  which  a  letter  is  written  to  the  surface  of  a  sheet  of  bhmk  paper, 
prepared  to  receive  it  by  damping.  The  transfer  thus  obtained  is  of 
course  the  reverse  of  the  original  letter,  and,  unless  it  be  taken  on 
paper  so  thin  and  transparent  that  it  may  be  read  through  it,  must 
be  read  backwards.  Watt's  copying  press  was  a  contrivance  for 
obtaining  transfers  of  this  kind  upon  thio  unsised  paper,  wetted,  and 
then  placed  between  two  woollen  cloths,  which  absorbed  all  unneces- 
sary moisture.  Elegant  screw-presses  of  iron  are  manufactured  for  this 
purpose,  of  various  designs ;  some  having  the  power  applied  solely  by 
means  of  a  screw,  turned  by  a  transverse  bar  or  lever,  or  by  a  cross 
or  wheel-shaped  handle;  while  others  have  also  a  contrivance  for 
increasing  the  pressure  beyond  what  can  be  conveniently  applied  by 
the  simple  turning  of  the  screw.  One  of  the  best  and  simplest 
copying-presses  is  that  invented  by  Mr.  Ritchie,  of  Edmburgh,  in  which 
the  platten  is  depressed  by  a  screw,  ttimed  by  a  short  transverse  handle, 
until  a  moderate  pressure  is  given;  after  which,  by  the  movement  of  a 
second  lever-handle  acting  upon  an  excentric  cam,  which  bears  upon  a 
piece  of  steel  attached  to  the  head  of  the  screw,  the  screw  and  platten 
are  further  depressed  through  a  very  small  space,  but  with  immense 
force.  Barlow  describes  a  very  simple  and  compact  copying-machine 
invented  by  the  elder  Brunei,  in  which  the  pressure  is  given  by  means 
of  levers.  In  some  cases,  letters  intended  for  transferring  by  the 
copying-press  are  written  with  an  ink  made  for  the  purpose ;  or,  when 
common  ink  is  used,  it  maybe  thickened  by  adding  a  httle  sugar  to  it 
In  some  cases  the  transfers  are  taken  from  the  pages  of  a  MS.  book 
prepared  for  the  purpose,  a  sheet  of  dry  oiled  paper  being  placed  over 
the  damp  sheet  to  prevent  the  transmission  of  the  moisture.  It  is 
almost  needless  to  observe  that  transfers  may  be  taken  from  several 
written  sheets  at  one  operation  of  the  press. 

Hebert  gives  the  following  description  of  a  simple,  and,  he  says, 
effectual  copying-machine  :  "  Take  a  roller  of  beech,  or  any  hard  wood, 
about  18  inches  long  and  1  inch  in  diameter,  and  having  cut  a 
longitudinal  slit  therein  nearly  the  whole  length,  insert  in  it  and  &sten 
very  neatly  with  glue  a  slip  of  strong  cloth,  about  14  inches  wide  and 
18  inches  long;  the  remaining  part  of  the  roller  will  serve  as  a  handle, 
and  may  be  cut  with  several  faces  to  obtain  a  firmer  hold.  To  use 
this  copying-press,  lay  the  sheet  of  paper  on  which  the  letter  is  written 
upon  the  strip  of  doth  ;  on  that  place  the  thin  copying-paper,  and  upon 
these  lay  a  thick  baize  or  horse-hair  pad ;  then  roll  the  whole  round 
the  roller,  and  grasping  that  part  where  the  cloth  is  with  the  left- 
hand,  turn  the  roller  round  with  the  right,  gradually  increasing  the 
grasp  with  the  left;  the  pressure  becomes  very  great,  and  quite 
sufficient  to  transfer  the  letter  to  the  copying-paper." 

Holland,  in  Lardner's  '  Cabinet  Cvclopsedia,'  mentions  a  plan  sug- 
gested by  Dr.  Franklin,  which,  although  he  styles  it  ineligible  in 
practice,  is  worth  recording  as  conveying  an  idea  which  might  be 
usefully  applied.  He  proposed  to  write  the  original  letter  with  a 
gummy  ink,  and  then  to  strew  it  over  with  flour-emery,  which  would 
be  retained  by  the  ink,  though  it  would  not  adhere  to  any  other  part 
of  the  surface  of  the  paper.  The  writing  was  then  to  be  laid,  face 
downwards,  upon  a  smooth  pewter-plate,  and  subjected  to  the  action 
of  a  powerful  rolling-press,  which,  he  conceived,  would  cause  the 
emery  to  make  an  impression  of  the  writing  upon  the  surface  of  the 
metal,  which  might  be  charged  with  printing  ink,  and  printed  from 
like  an  engraved  plate.  * 
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Hechaiiical  oontrivanoes  for  enabling  a  person  to  write  with  two 
pens  or  pencils  at  once,  on  dififerent  sheets  of  paper,  on  the  principle 
of  the  Pantoorafh,  have  been  tried  as  copying-machines ;  but  they 
are  too  complicated  for  ordinary  use.  All  such  machines,  and  perhaps 
we  might  say  even  the  oopying-press,  are  far  surpassed  in  convenience 
by  the  manifold  vrrUer,  an  apparattis  patented  in  1806,  by  Wedgwood. 
In  this  apparatus  a  sheet  of  paper  blackened  on  bo&  sides  with 
printers*  ink,  and  dried  for  five  or  six  weeks  between  sheets  of  blotting- 
paper,  or  covered  with  some  other  black  composition  which  will  come 
off  when  pressed  hard,  but  will  not  move  with  a  slight  degree  of 
pressure  or  friction,  is  laid  between  two  sheets  of  thin  writing-paper, 
and  the  whole  is  placed  upon  a  smooth  copper  or  pewter-plate.  The 
letter  is  then  written  firmly  on  the  upper  sheet  of  paper  with  an  agate 
style  or  point,  the  pressure  of  which  causes  the  blackened  paper  to 
produce  two  impressions  of  the  writing,  one,  which  is  read  through 
the  paper,  upon  the  under  side  of  the  sheet  direcUy  acted  upon  by  the 
style,  and  the  other  upon  the  upper  side  of  the  lower  sheet,  il ore 
than  two  impressions  of  the  writing  may  be  obtained  by  using  two  or 
more  sheets  of  blackened  paper,  interposed  between  several  sheets  of 
thin  white  paper.  This  apparatus  is  conveniently  fitted  up  in  a  small 
portfolio,  and  occupies  no  more  room  than  an  ordinary  writing-case. 

In  a  machine  registered  by  Messrs.  Mordan,  a  stamping-press  is 
combined  with  an  ordinary  copying-machine.  When  worked  in  the 
customary  way,  the  platten  rises  with  the  screw,  leaving  a  space 
beneath  it  for  the  copying  process ;  but  by  a  little  adjustment  the 
screw  may  be  raised  without  the  platten,  leaving  a  die  and  coimter-die 
in  proper  position  tor  stamping  any  device  on  letters,  envelopes^  or 
paper. 

In  1855  Mr.  Terry  patented  a  copying-machine  to  be  combined  with 
the  cover  of  a  book.  The  act  of  closing  the  book  furnishes  the  means 
for  copying  documents  plac^  between  the  leaves.  Outside  each  cover 
is  a  metallic  frame ;  one  of  these  carries  an  inclined  projecting  piece 
at  each  end,  while  l^e  other  has  two  or  three  links  hinged  to  each  end. 
When  the  book  is  to  be  closed,  the  links  are  pressed  over  the  inclined 
projecting  pieces,  and  may  be  thus  held  compressed  for  any  length  of 
time.  The  pressure  is  sufficient  to  effect  a  transfer  of  ink  as  in  a 
copying-press ;  but  great  rigidity  in  the  frames  is  required. 

COPYRIGHT,  or,  as  it  was  formerly  termed,  copy,  has  been  defined 
by  Lord  Mansfield,  '*  to  signify  an  incorporeal  right  to  the  sole  print- 
ing and  publiahing  of  somewhat  intellectual,  communicated  by  letters." 
By  this  "  somewhat  intellectual"  Ib  to  be  understood  something  pro- 
ceeding from  the  mind  of  the  person  by  whom,  or  through  whom, 
such  a  right  is  claimable.  Yet,  although  mere  republications  of  the 
compositions  of  others  are  no  subject  for  copyright,  it  is  by  no  means 
limited  to  such  productions  as  contain  new  or  original  ideas.  Thus 
translations  both  from  ancient  and  modem  languages,  notes  and 
additions  to  existing  works,  even  compilations  and  abridgements,  are 
similarly  protected.  As  to  these  last  however  it  ia  often  a  question  for 
courts  and  juries  to  decide,  whether  the  compiler  or  abridger  really 
intended  to  present  the  original  matter  in  a  more  useful  or  agreeable 
form,  expended  his  own  labour  upon  it,  and  so  entitled  himself  to  pro- 
tection, or  whether  he  only  sought,  under  false  pretexts,  to  defraud  the 
author  or  his  assigns  of  a  portion  of  their  lawful  profits.  This  decision 
depends  of  necessity  on  the  circumstances  of  each  particular  case. 
Further,  a  right  of  copy  attaches  to  the  authors  of  ideas  expressed  by 
other  symbols  as  well  as  letters,  to  musical  composers  for  example. 

The  origin  of  copyright  must  be  sought  in  the  general  conviction 
which  has  always  prevailed  of  its  justice  and  expediency.  "  When  a 
man/*  says  Blackstone, "  bv  the  exertions  of  his  rational  powers  has 
produced  an  original  work,  he  seems  to  have  clearly  a  right  to  dispose 
of  that  identical  work  as  he  pleases ;  and  any  attempt  to  vary  the  dis- 
position he  has  made  of  it,  appears  to  be  an  invasion  of  the  right. 
Now  the  identity  of  a  literary  composition  consists  entirely  in  the 
sentiment  and  the  language.  The  same  conceptions,  clothed  in  the 
same  words,  must  necessarily  be  the  same  composition ;  and  whatever 
method  be  taken  of  exhibiting  that  composition  to  the  eye  or  ear  of 
another,  by  recital,  by  writing,  or  by  printing  in  any  number  of  copies, 
or  at  any  period  of  time,  it  is  always  the  identical  work  of  the  author 
which  is  so  exhibited,  and  no  other  man,  it  hath  been  thought,  can 
have  a  right  to  exhibit  it,  especially  for  profit,  without  the  auUior's 
consent^"    ('  Comm.*  Dr.  Kerr's  ed.,  vol.  ii.,  p.  414.) 

Accordingly  it  has  been  supposed  that  a  common-law  right  of  copy 
existed  ^in  England  previously  to  any  statute  on  the  subject.  As  a 
legal  proposition  however  this  cannot  be  supported  by  the  proper  and 
direct  proof  of  a  fair  judicial  decision  before  the  passing  of  the  first 
statute  relating  to  it  in  the  reign  of  Queen  Anne ;  inasmuch  as  it  never 
appears  to  have  been  directlv  controverted  up  to  that  time.  But,  in 
the  absence  of  positive  authority,  it  may  be  fairly  inferred,  from  the 
old  charters  of  tilie  Stationers'  Company,  and  much  more  from  their 
regLsters,  whence  it  appears  that  some  thousands  of  books,  even  as 
early  as  the  times  of  Elizabeth,  passed  from  one  owner  to  another  by 
descent,  sale  and  conveyance  ;  from  acts  ahd  ordinances  of  ixirliament 
which  necessarily  imply  a  recognition  of  it  by  the  nature  of  their  pro- 
visions respecting  printing;  and  from  decrees  of  the  Star-chamber, 
which,  though  not  binding  precedents,  are  evidence  of  the  opinion  of 
many  learnt  men  as  to  the  then  state  of  the  law.  It  is  further  to  be 
noted,  that  the  non-exi&tence  of  express  decisions  on  the  point  is 
accounted  for  down  to  1640  by  the  necessity  of  obtaining  a  licence 


prior  to  the  printing  of  anything,  so  that  authors  had  no  occasion  to 
apply  to  civil  tribunals  for  protection,  as  none  but  themselves  and 
those  claiming  under  them  were  so  licensed,  and  he  who  printed  a 
book  without  this  was  subject  to  enormous  penalties. 

It  has  hardly  been  controverted  in  the  various  arguments  that  exist 
upon  this  common-law  right  of  copy  that  literary  compositions  in 
their  original  state,  and  the  incorporeal  right  of  the  publication  of 
them,  are  the  private  and  exclusive  property  of  the  author.  The 
question  made  has  been  that  this  property  was  put  an  end  to  by  pub- 
lication ;  and  yet  without  publication  it  is  useless  to  the  owner,  because 
it  is  without  profit,  and  property  without  the  power  of  use  or  disposal 
is  not  property.  In  that  state  it  is  lost  to  sodetv  as  a  means  of  im- 
provement, as  well  as  to  the  author  as  a  means  of  gain.  Publication 
is  therefore  the  necessary  act  and  only  means  to  render  such  a  pro- 
perty useful  to  the  public  and  profitable  to  the  owner.  If,  says  Lord 
Mansfield,  the  copy  which  belonged  to  the  author  before  publication 
does  not  belong  to  him  after,  where  is  the  common  law  to  be  found 
which  says  there  is  such  a  property  before.  All  the  metaphysical 
subtleties  from  the  nature  of  the  thing  may  be  equally  objected  to  the 
property  before.  It  is  equally  detached  £rom  the  manuscript  or  any 
physical  existence  whatsoever.  There  is  in  fact  nothing  in  the  act 
of  publication  to  vary  the  nature  of  the  right,  so  that  that  which  is 
necessary  to  make  a  work  useful  and  profitable  should  be  taken  as 
destructive  at  once  of  an  author's  confessed  original  property  against 
his  expressed  wilL  It  has  accordingly  been  the  almost  unanimous 
opinion  of  the  high  authorities  who  were  caUed  on  to  decide  the  point, 
that  by  the  common  law  of  England  authors  were  entitled  to  copy- 
right, and  as  there  was  nothing  in  statute  or  custom  to  determine  it, 
or  distinguish  this  from  other  species  of  property,  that  sudi  right  was 
once  perpetual.  The  arguments  for  the  contrary  opinion  are  collected 
in  the  judgment  of  Mr.  Justice  Yates  in  the  case  of  MiUan  r.  Taylor^ 
4th  Burrow,  p.  2354. 

From  the  above  premises  arose  the  question,  after  the  passing  of  the 
first  statute  respecting  literary  property  in  1710,  whether  by  certain  of 
its  provisions  this  perpetual  copyright  at  common  law  was  extinguished 
for  the  future.  After  some  less  important  decisions  in  the  negative 
on  motion  in  the  Court  of  Chancery  and  elsewhere,  the  question  was 
solemnly  ai^gued  before  the  Court  of  Ring's  Bench,  during  the  term, 
when  Lord  Mansfield  presided,  in  1769.  The  result  was  a  decision  in 
favour  of  the  common-law  right  as  unaltered  by  the  statute,  with  the 
disapproval  however  of  Mr.  Justice  Yates,  Subsequently,  in  1774,  the 
same  point  was  brought  under  the  consideration  of  the  House  of 
Lords,  and  the  decision  of  the  court  below  reversed  by  a  majority  of 
six  judges  in  eleven,  as  Lord  Mansfield,  who  adhered  to  the  opinion  of 
the  minority,  declined  to  interfere  j  it  being  very  unusual,  from 
motives  of  delicacy,  for  a  peer  to  support  his  own  judgment  on  appeal 
to  the  House  of  Lords.  It  is  somewhat  remarkable,  that  although 
this  could  be  hardly  termed  a  decision,  as  the  judges  were  in  point  of 
fact  divided  equally,  it  has  since  been  held  so  important  as  a  precedent 
and  sustained  in  so  many  subsequent  cases,  that  it  must  now  be  con- 
sidered as  settled  law  that  perpetual  copyright  is  put  an  end  to  by  the 
statutes.  And  in  a  recent  case,  Jeffreys  v.  Boosey  (4  Ho.  of  Lords  c&. 
815),  the  House  of  Lords  has  even  decided  that  at  common  law  no 
copyright  e2dsts. 

The  two  universities  were  not  slow  to  protect  themselves  from  the 
consequences  of  this  decree  in  the  case  of  Donaldsons  and  Beckett,  and 
obtained  from  Parliament,  in  1776,  the  following  year,  an  Act  for 
enabling  the  two  universities  in  England,  the  four  universities  in 
Scotland,  and  the  several  colleges  of  Eton,  Westminster,  and  Win- 
chester, to  hold  in  perpetuity  their  oop3nright  in  books  given  or 
bequeathed  to  the  said  universities  and  colleges  for  the  advancement 
of  useful  learning  and  other  purposes  of  education.  This  protection, 
sanctioned  by  penalty  and  forfeiture,  so  long  as  such  books  are  printed 
at  the  presses  of  the  universities  and  colleges  respectively,  is  still 
enjoyed,  unaffected  by  the  general  statutes  on  the  subject;  and  a 
similar  protection  is  extended  to  the  university  of  Dublin  by  41  Geo. 
IIL  c.  107. 

The  chief  provisions  of  the  8  Anne,  c.  19,  entitled  '  An  Act  for  the 
encouragement  of  learning,  by  vesting  the  copies  of  printed  books  in 
the  authors  or  purchasers  of  such  copies  during  the  times  therein 
mentioned,'  as  regards  the  effecting  of  that  purpose,  were,  that  the 
authors  of  books  already  printed,  and  those  claiming  under  the  author, 
should  have  the  sole  right  and  liberty  of  printing  them  for  a  term  of 
21  years  and  no  longer ;  and  that  the  authors  of  books  to  be  printed, 
and  their  assigns,  should  have  the  same  right  for  14  years  and  no 
longer.  And  the  last  clause  of  the  Statute  directed  that  after  the  ex- 
piration of  these  14  years  the  same  right  should  return  to  the  authors, 
if  living,  for  another  14  years.  The  persons  infringing  these  pro- 
visions were  to  be  punished  by  forfeiture  of  the  pirated  book  to  the 
proprietor,  and  a  penalty  of  one  penny  fof  each  sheet,  one-half  to  go 
to  tne  crown  and  the  other  half  to  the  informer,  provided  always  the 
title  to  the  copy  of  the  book  had  been  duly  entered  with  the  Stationers* 
Company. 

The  41  Geo.  III.  c.  107,  which  extended  the  same  law  to  Ireland, 
gave  a  further  protection  to  authors  and  their  assigns  by  action  for 
damages  and  double  costs,  and  raised  the  penalty  per  sheet  to  three 
pence,  to  be  divided  in  the  same  way. 

The  54  Geo.  III.  c.  156,  enacted,  that  the  author^f  ^:^book,  and 
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his  assigns,  should  have  the  sole  liberty  of  printing  and  reprinting 
such  book  for  the  full  term  of  28  years  from  the  day  of  publication, 
and/if  the  author  should  be  living  at  the  end  of  that  period,  for  the 
residue  of  his  natural  life. 

But  the  Act  5  &  6  Vict.  c.  45  (Lord  Mahon's  Act),  entitled  '  An  Act 
to  amend  the  law  of  copyright,'  and  having  for  its  preamble,  "  Whereas 
it  is  expedient  to  amend  the  law  relating  to  copyright,  and  to  afford 
greater  encouragement  to  the  production  of  literary  works  of  lasting 
benefit  to  the  world,"  is  the  Act  which  now  regulates  literary  property. 
It  repeals  the  8  Anne,  c.  19;  41  Geo.  III.  c.  107;  54  Geo.  III.  c.  156; 
and  enacts  that  in  every  book  published  in  the  life-time  of  the  author, 
after  the  passing  of  the  Act  (Ist  of  July,  1842),  the  author  and  his 
assigns  shall  have  copyright  for  the  term  of  the  author's  life,  and  for 
seven  years  after  his  death,  or  if  these  seven  years  expire  before  the 
end  of  forty-two  years  from  the  time  of  publication,  then  for  such 
period  of  forty-two  years ;  while  for  books  previously  published,  in 
which  copyright  still  subsisted  at  the  time  of  the  passing  of  the  Act, 
the  copyright  should  be  continued  for  the  full  term  provided  in  the 
cases  of  books  thereafter  published,  except  in  cases  where  the  copyright 
should  belong  wholly  or  in  part  to  a  person  other  than  the  author, 
"who  shall  have  acquired  it  for  other  consideration  than  that  of 
natural  love  and  affection."  In  these  excepted  cases  however  the 
author,  or  his  personal  representative,  and  the  proprietor  or  proprietors 
of  copyright  may  agree,  before  the  expiration  of  the  subsisting  term  of 
copyright,  to  accept  the  benefits  of  the  Act :  and  on  a  minute  of  such 
agreement  being  entered  in  a  book  of  registry  directed  to  be  kept  at 
Stationers'  Hall,  the  copyright  will  be  continued,  as  in  other  cases,  for 
the  author's  life  and  seven  years  after  his  death,  or  for  forty-two  years 
from  the  time  of  publication,  and  will  be  the  property  of  the  person 
or  persons  specified  in  the  minute.  The  copyright  of  a  book  published 
after  the  author's  death  is  to  endure  for  forty-two  vears  from  the  time 
of  publication,  and  to  belong  to  the  proprietor  of  tlie  manuscript  from 
which  it  is  first  published,  and  his  assigns.  With  regard  to  encyclo- 
paedias, reviews,  magazines,  periodical  works,  or  works  published  in  a 
series  of  books  or  parts,  or  any  book  in  which  the  publisher  or  pro- 
jector shall  have  employed  persons  to  write,  on  the  terms  that  the 
copyright  shall  belong  to  himself,  the  copyright  shall  be  in  the  pub- 
lisher or  projector,  after  he  has  paid  for  it,  in  the  same  manner  and 
for  the  same  term  as  is  given  to  authors  of  books,  except  only  in  the 
case  of  essajrs,  articles,  or  portions  forming  part  of,  and  first  published 
in,  reviews,  magazines,  or  other  periodical  works  of  a  like  nature,  the 
right  of  publishing  which  separately  shall  revert  to  ^e  authors  at  the 
end  of  twenty-eight  years  after  publication,  for  the  remainder  of  the 
term  given  by  this  Act ;  and  during  these  twenty-eight  years  the  pub- 
lisher or  projector  shall  not  have  the  right  to  publish  any  such  essay, 
ai-ticle,  or  i>ortion  separately,  without  the  consent  of  the  author  or  his 
assigns. 

The  Act  provides,  at  the  same  time,  against  the  suppression  of  books 
of  importance  to  the  public,  by  empowering  the  jucUcial  committee  of 
the  Privy  Council,  on  complaint  made  to  them  that  the  proprietor  of 
the  copyright  in  any  book  after  the  death  of  its  author,  refuses  to 
republish  or  allow  the  republication  of  the  same,  to  license  the  com- 
plainant to  publish  the  book,  in  such  manner  and  subject  to  such 
conditions  as  the  Privy  Council  may  think  fit. 

The  remedies  provided  by  this  Act  for  infringement  of  copyright  are, 
an  action  for  damages  (in  which  the  defendant  is  required,  on  pleading, 
to  give  notice  to  the  plaintiff  of  the  objections  to  the  plaintiff's  title  on 
which  he  means  to  rely),  and  a  power  given  to  the  officers  of  customs 
and  excise  to  seize  and  destroy  all  foreign  reprints  of  books  in  which 
copyright  exists,  with  a  penalty  on  the  importer  (if  he  be  not  the  pro- 
prietor of  the  copyright)  of  10?.,  and  double  the  value  of  every  copy  of 
any  book  imported,  on  conviction  before  two  justices  of  the  peace;  5^. 
of  the  penalty  to  go  to  the  officer  of  customs  or  excise  who  shall  pro- 
cure the  conviction,  and  the  remainder  to  the  proprietor  of  the  copy- 
right. 

The  Act  provides  that  a  book  of  registry  be  kept  at  Stationers*  Hall, 
where  entries  may  be  made  of  proprietorships  of  copyright,  assignments 
thereof,  licences  of  the  judicial  committee,  and  agreements  as  to  copy- 
rights subsisting  at  the  time  of  the  passing  of  the  Act,  on  payment  in 
each  case  of  a  fee  of  5«.  The  entry  of  proprietorship  of  copyright  in 
this  book  does  not  affect  copyright ;  but  no  action  can  be  brought  for 
infringement  of  copyright,  nor  any  other  legal  proceedings  taken,  unless 
the  proprietorship  of  copyright  has  been  entered. 

The  entry  of  an  assignment  in  the  registry  book  is  to  all  intents 
and  purposes  an  effectual  assignment.  Certified  and  stamped  copies 
of  entries  in  the  registry  book,  are  to  be  evidence  in  all  courts  of  jus- 
tice, and  are  to  be  taken  as  pririfid  facie  proof  of  copyright.  The  making 
of  a  false  entry  in  the  registry  b<K>k,  or  the  production  in  evidence  of 
any  paper  falsely  purporting  to  be  the  copy  of  an  entry  therein,  is 
made  a  misdemeanor.  Persons  thinking  themselves  aggrieved  by  any 
entry  in  the  r^stry  book,  may  apply  to  a  court  of  law  in  term  time, 
or  a  judge  in  vacation,  for  an  oixier  to  vary  or  expunge  such  entry ; 
and  such  court  or  judge  may  make  an  order  for  varying,  expunging, 
or  confirming  such  entry,  with  or  without  coats. 

With  respect  to  dramatic  literary  property  and  the  8  Will.  IV.  c.  15, 
which  gave  dramatic  authors  certain  privileges  and  remedies  for  their 
infringement,  the  5  A:  6  Vict.  c.  45,  has  extended  the  term  of  the 
(Bole  liberty  of  representing  dramatic  pieces  to  the  period  provided  by 


that  Act  for  the  copyright  of  books,  and  gives  the  same  protection  to 
the  authors  of  musical  pieces  and  their  assigns.  The  remedies  pro- 
vided by  the  3  Will.  IV.  c.  15,  in  the  case  of  dramatic  pieces  are  con- 
firmed by  the  6  A  6  Vict.  c.  45,  and  extended  to  musical  pieces.  The 
5  &  6  Vict.  c.  45,  also  enacts  that  no  assignment  of  the  copyright  of 
any  book  consisting  of  a  dramatic  piece  or  musical  composition  shall 
convey  the  right  of  representing  or  performing  such  dramatic  piece  or 
musical  composition,  tmless  an  entiy,  expressing  the  intention  that 
such  right  shall  pass  by  the  assignment,  be  made  in  the  registry  book 
at  Stationers'  Hall. 

The  protection  given  to  authors  by  the  Statute  of  Copyright  is 
coupled  with  the  condition  of  presenting  five  copies  of  every  book  to 
certain  public  libraries.  A  copy  of  every  work,  and  of  every  second 
or  subsequent  edition  which  contains  any  additions  or  alterations, 
bound,  sewed,  or  stitched  together,  and  on  the  best  paper  on  which  the 
same  shall  be  printed,  is  to  be  delivered  at  the  British  Museum  within 
one  month  after  its  first  publication,  if  it  is  published  within  the  bills 
of  mortality,  or  within  three  monthis  if  published  in  any  other  part  of 
the  United  Kingdom,  or  within  twelve  months  if  published  in  any 
other  part  of  the  British  dominions;  and  a  copy  of  every  work,  or 
second  or  subsequent  edition,  containing  additions  and  alterations,  on 
the  paper  of  which  the  largest  number  of  copies  shall  be  printed  for 
sale,  in  the  like  condition  as  the  copies  prepared  for  sale  by  the  pub- 
lisher, is  to  be  delivered,  if  demanded,  within  twelve  months  after 
publication,  within  one  month  after  demand  made,  at  Stationers'  HaU, 
for  the  Bodleian  Library  at  Oxford,  the  Public  Library  at  Cambridge, 
the  Library  of  the  Faculty  of  Advocates  at  Edinburgh,  and  the  Library 
of  Trinity  College,  Dublin,  under  penalty  of  forfeiting  the  value  of  the 
copy  of  each  book  or  edition  not  delivered,  and  a  sum  not  exceeding 
5/.,  to  be  recovered  by  the  Librarian,  or  other  officer  properly  autho- 
rised, of  the  librajy  to  w^ch  the  book  should  have  been  delivered,  on 
conviction  before  two  justices  of  the  peace  for  the  county  or  place 
where  the  publisher  resides,  or  by  action  of  debt  in  any  Court  of 
Record  in  the  United  Kingdom.  Formerly,  under  the  54  Geo.  III.  c. 
156,  an  author  was  obliged  to  give  eleven  oopies  of  his  work  to  public 
libraries. 

The  strict  powers  given  by  the  5  &  6  Vict  c.  45,  have  been  vigo- 
rously exercised  by  the  Custom-house  authorities,  and  found  very 
effectual  to  prevent  the  importation  into  this  country  of  the  French, 
Belgian,  German,  and  American  reprints  of  popular  English  works; 
but  English  authors  still  suffer  by  the  circulation  of  these  reprints 
abroad;  and  a  practice  so  destructive  of  the  fair  profits  of  mental 
labour  can  only  be  effectually  redressed  by  prevsuling  on  foreign 
countries  to  extend  the  benefits  of  their  own  laws  against  literary 
piracy  to  aliens  as  well  as  native  authors.  Two  Statutes  have  been 
passed  in  the  present  reign  to  enable  her  Majesty  to  extend  to  foreigners 
the  benefits  of  our  laws  of  copyright.  The  first  of  these,  1  &  2  Vict. 
c  59,  was  repealed  by  7  Vict.  c.  12,  the  Statute  which  is  now  in  force, 
and  which  was  substituted  in  consequence  of  the  alterations  in  our  law 
of  copyright.  This  Act,  entitled  "  An  Act  to  amend  the  law  relating 
to  International  Copyright,"  empowers  her  Majesty  by  order  in  councU 
to  enable  authors  of  works  first  published  in  foreign  countries  to  have 
copyright  in  the  British  dominions  for  books,  prints,  articles  of  sculp- 
ture, and  the  sole  liberty  of  representing  dramatic  and  musical  pieces, 
for  periods  not  exceeding  those  allowed  by  the  various  copyright  Acts 
for  the  respective  classes  of  works  when  first  published  in  this  country, 
on  conditions  of  registration  and  delivering  of  one  copy  at  Stationers' 
Hall ;  but  no  such  order  in  council  is  to  have  any  effect  unless  it  is 
stated  therein,  as  ground  for  issuing  the  same,  that  reciprocal  protec- 
tion for  British  authors  has  been  secured  in  the  foreign  coimtry  to 
which  the  order  in  council  refers.  Under  this  Xct  a  convention  for 
the  mutual  protection  of  copyrights  has  been  entered  into  with  PYance, 
and  its  stipulations  have  been  confirmed  by  the  Act  15  ft  16  Vict 
0.  12.  Sinular  agreements  have  likewise  been  entered  into  with  the 
free  town  of  Hamburg  (1858),  with  Belgium  (1854),  and  with  Prus- 
sia (1855). 

There  are  certain  works  exempted  from  the  benefit  of  the  law  of 
copyright  from  the  nature  of  their  contents :  such  are,  all  publications 
injurious  to  public  morality,  inimical  to  Christianity,  or  stimulating, 
either  as  libellous  or  seditious,  to  a  breach  of  the  peace.  This  must 
however  be  understood  of  their  general  tenor,  and  not  of  isolated 
passages.  As  far  as  a  rule  on  the  subject  can  be  laid  down,  it  is,  that 
any  work  containing  matter  for  which  a  public  indictment  or  private 
prosecution  could  be  sustained  is  not  protected  by  the  law,  but  may  be 
pirated  by  other  parties  at  pleasure,  who,  if  sued  for  penalties  under 
the  Act,  are  allowed  to  give  in  evidence  the  nature  of  Uie  composition 
which  they  have  published,  in  order  to  defeat  the  action.  This  is  a 
remarkable  exception  to  the  general  rule  of  law,  that  none  shall  take 
advantage  of  his  own  wrong ;  and  its  operation  is  quite  as  remarkable, 
the  effect  of  the  rule  having  often  been  to  disseminate  more  widely 
that  which  the  law  has  declared  not  to  merit  protection. 

Besides  the  special  copyrights  of  the  universities  secured  to  them,  as 
before  mentioned,  by  Statute,  there  still  exist  certain  prerogative  copy* 
rights  attaching  to  the  owners  in  perpetuity.  Of  these  the  chief 
belong  to  the  queen,  which  were  more  numerous  and  considerable 
formerly  than  at  present.  The  right  to  print  the  authorised  transla- 
tion of  the  Bible  without  note  or  comment  belongs  to  the  crown, 
and  of  this  right  the  Universities  of  Oxford  and  Cambridge  and  th« 
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queen's  printers  are  now  patentees.  Other  persons  mav  however  print 
this  translation,  provided  it  be  accompanied  with  bond  fide  notes 
(2  Burr.  661).  Many  other  copyrights  formerly  vested  in  the  crown 
are  now  quite  obsolete,  such  as  those  of  almanacs,  law-books,  and  Latin 
grammars.  The  crown  has  a  prerogative  copyiight  in  the  Uturgv  and 
other  services  of  the  Church,  in  proclamations,  orders  in  council,  and 
other  state  papers,  and  in  the  statutes.  It  has  been  decided  that  the 
University  of  Cambridge  shares  by  letters  patent  in  the  crown's  pre- 
rogative of  printing  Acts  of  Parliament.  The  House  of  Lords  also 
exercises  an  exclusive  privilege,  somewhat  fallen  into  disuse,  of 
publishing  its  own  proceedings  as  the  supreme  court  of  judicature. 

The  usual  modes  of  legal  proceeding  to  prevent  or  punish  the 
infringement  of  copyright,  or,  as  it  is  more  usually  termed,  piracy,  are 
by  action  for  damages,  or  for  the  penalties  given  by  the  statute ;  or 
more  conmionly  still,  by  obtaining  an  injunction  in  equity  to  prohibit 
the  unlawful  publication,  which  affords  immediate  and  summary 
redress.  This  is  always  granted  where  the  legal  title  of  the  plaintiff  to 
the  work  is  made  out,  and  the  identity  of  the  pirated  publication  with 
his  own  shown  to  the  satisfaction  of  the  court.  The  proof  even  of  an 
equitable  title  has  been  held  sufficient  to  qualify  him  for  this  remedy. 
(Mawman  v.  Tegg,  2  Russ.  385.)  Neither  will  the  court  be  restrained 
from  granting  the  injunction,  by  proof  that  the  matter  pirated  forms 
only  a  part  of  the  publication  complained  of,  and  that  what  is  original 
will  be  rendered  useless  to  the  defendant  and  the  public  by  prohibiting 
its  sale.  But  as  this  mode  of  proceeding  presses  very  severely  upon 
defendants,  and  often  inflicts  irreparable  injury,  the  court,  where  any 
doubt  attaches,  will  either  refuse  the  injunction  altogether,  or  grant  it 
only  on  condition  of  the  plaintiff's  bringing  an  action  immediately,  to 
have  the  merits  of  the  case  decided  by  a  jury  with  the  smallest  possible 
delay. 

A  notice  of  the  law  of  copyright  would  be  incomplete  which  did  not 
advert  to  some  other  compositions  which  receive  from  statute  a  pro- 
tection analogous  to  that  of  literature.  Such  are  engravings,  etchings, 
and  prints,  maps  apd  charts,  and  sculpture  of  all  kinds.  These 
resemble  written  works  as  regards  the  incorporeal  right  in  them 
accruing  to  the  author  by  the  exertion  of  his  mental  powers  in  their 
production,  but  differ,  as  they  also  require  a  good  deal  of  his  manual 
skill  and  labour,  and  are  therefore  his  property  upon  the  same  general 
principles  as  any  other  manufacture.  Such  productions  therefore  are 
even  more  plainly  entitled  to  the  protection  of  the  law  than  books. 

The  chief  statutes  affecting  the  copyright  in  works  of  design, 
engraving,  and  etching,  are  tiie  S  Qeorge  II.  c.  13,  which  vest  it  in 
the  inventor,  designer,  and  proprietor,  for  fourteen  years  from  the  first 
publication,  and  enforces  this  provision  against  any  person  pirating  the 
same  by  forfeiture  of  the  plate  and  prints,  and  a  fine  of  five  shillings 
for  each  print,  to  be  recovered  by  action  within  three  months  of  the 
discovery  of  the  offence.  The  7  George  III.  c.  38,  extends  the  term  of 
copyright  to  twenty-eight  years ;  and,  in  addition  to  the  subjects  of 
the  former  statute,  includes  maps,  charts,  and  plans,  under  the  same 
conditions.  It  also  extends  the  time  of  bringing  an  action  for  the 
l^enaltiee  to  six  months.  The  17  Qeorge  III.  c.  57,  gives  the  owner  of 
the  copyright  a  further  remedy  of  action  for  damages  and  double  costs 
within  the  same  limits  of  time.  The  6  &  7  Will.  IV.  extends  the 
provisions  of  these  Acts  to  Ireland.  The  15  ft  16  Vict.  c.  12,  brings 
lithographs  or  impressions  taken  by  other  means  of  indefinite  mul- 
tiplication within  ^e  provisions  of  the  preceding  Acts. 

With  regard  to  models,  casts,  and  other  sculptures,  the  38  Qeorge  III. 
c  71  vesta  the  right  and  property  in  these  for  fourteen  years  in  the 
proprietor,  and  gives  him  a  special  action  on  the  case  against  the 
offender,  if  brought  within  six  months.  These  provisions  were  ren- 
dered more  effectual  by  54  Qeorge  III.  o.  66,  by  which  double  costs 
were  given,  and  an  additional  term  of  fourteen  years  superadded  in 
case  the  maker  should  be  living  at  the  end  of  the  first  term. 

As  to  sculpture  certainly,  but  more  doubtfully  as  to  prints,  for  there 
have  been  conflicting  decisions  on  the  point,  the  work  must  bear  upon 
it  the  name  of  the  maker  and  the  date  of  publication  to  entitle  it  to 
the  protection  of  the  law. 

By  the  Designs  Act,  1850  (13  &  14  Vict.  c.  104),  provision  is  made 
for  the  registration  of  productions  of  sculpture,  casts,  models,  and 
the  like. 

With  regard  to  designs  for  manufactured  articles,  the  27  Qeo.  III. 
c.  38,  continued  by  29  Geo.  III.  c.  19,  and  confirmed  and  made  per- 
petual by  34  Qeo.  III.  c.  23,  gave  the  sole  right  of  using  a  new  pattern 
in  the  printing  of  linens,  cottons,  calicoes,  and  muslins  for  three  months; 
and  the  2  Vict.  c.  13  extended  this  privilege  to  designs  for  printing 
other  woven  fabrics  besides  calicoes.  The  2  Vict.  o.  17  regulated  copy- 
right of  designs  in  all  articles  except  lace,  and  the  articles  to  which  the 
above-mentioned  Acts  apply.  But  all  these  statutes  were  repealed  by 
the  5  ft  6  Vict  c.  100  (amended  by  6  ft  7  Vict  c  65),  which  consider- 
ably extended  the  periods  of  copyright  in  designs. 

This  Act  distributes  articles  to  which  designs  may  be  applied  into 
twelve  classes : — 

1.  Articles  of  Tnanufacture  composed  wholly  or  chiefly  of  any  metal 
or  mixed  metals. 

2.  Articles  of  manufacture  composed  wholly  or  chiefly  of  wood* 

3.  Articles  of  manufacture  composed  wholly  or  chiefly  of  glass. 

4.  Articles  of  manufacture  composed  wholly  or  chiefly  of  earthen- 
ware. 
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5.  Paper-hangings. 

6.  Carpets.  . 

7.  Shawls,  where  the  design  is  applied  solely  by  printing,  or  by  any 
other  process  by  which  colours  are  or  may  hereafter  be  produced  upon 
tissue  or  textile  fabrics.  ^ 

8.  Shawls  not  comprised  in  class  7. 

9.  Yam,  thread,  or  warp,  the  design  being  applied  by  printing,  or  by 
any  other  process  by  which  colours  are  or  may  hereafter  be  produced. 

10.  Woven  fabrics,  composed  of  linen,  cotton,  wool,  silk,  or  hair,  or 
of  any  two  or  more  of  such  materials,  if  the  design  be  applied  by 
printing,  or  by  any  other  process  by  which  colours  are  or  may  hereafter 
be  produced  upon  tissue  or  textile  fabrics ;  except  the  articles  included 
in  class  11. 

11.  Woven  fabrics  composed  of  linen,  cotton,  wool,  silk,  or  hair,  or 
of  any  two  or  more  of  such  materials,  if  the  design  be  applied  by 
printing,  or  by  any  other  process  by  which  colours  are  or  may  hereafter 
be  produced  upon  tissue  or  textile  fabrics,  such  woven  fabrics  being  or 
coming  within  tilie  description  technically  <»IIed  furnitures,  and  the 
repeat  of  the  design  whereof  shall  be  more  than  twelve  inches  by  eight 
inches. 

12.  Woven  fabrics  not  comprised  in  any  preceding  class. 

13.  Lace,  and  any  article  of  manufacture  or  substance  not  comprised 
in  any  preceding  class. 

The  Act  gives  to  the  proprietor  of  a  design  not  previously  published 
the  sole  right  of  applying  it  to  ornamenting  articles  of  the  first,  second, 
third,  fourth,  fifth,  sixth,  eighth,  and  eleventii  classes,  for  three  years  ; 
to  articles  of  the  seventh,  ninth,  and  tenth,  for  nine  months;  and  to 
articles  of  the  twelfth  and  thirteenth  classes  for  twelve  months; 
whether  such  design  be  applicable  for  the  pattern,  or  for  the  shape  and 
configuration,  or  for  the  ornament  of  the  articles,  or  for  any  two  or 
more  such  purposes,  and  by  whatever  means  the  design  may  be 
applicable,  whether  by  printing,  or  by  painting,  or  by  embroidery,  or 
by  weaving,  or  by  sewing,  or  by  modelling,  or  by  casting,  or  by  emboss- 
ing, or  by  engraving,  or  by  staining,  or  by  any  other  means  whatsoever, 
manual,  mechanical,  or  chemical,  separate,  or  combined.  The  benefits 
of  copyright  of  designs  are  made  to  depend  on  leffistration  before 
publication.  Pinunr  is  punished  by  a  penalty  of  not  Tees  than  5^  nor 
more  than  302.,  to  be  paid  to  the  proprietor  of  the  design,  and  to  be 
reoovered  by  an  action  of  debt  or  for  damages,  or  by  summary  pro- 
ceeding before  two  justices. 

The  law  of  patents  in  many  respects  resembles  that  of  copyriirht. 
[Patent.] 

The  Act  "for  preventing  the  ()ublication  of  lectures  without  consent " 
(5  ft  6  Wm.  IV.  c.  65)  gives  to  authors  of  lectures  the  sole  right  and 
liberty  of  printing  and  publishing  the  same,  and  imposes  a  penalty  on 
other  persons,  including  printers  and  publishers  of  newspapers,  who 
shall  prints  or  publish,  or  sell  them  without  the  author's  leave.  The 
Act  does  not  extend  to  lectures  of  the  delivering  of  which  notice  in 
writing  shall  not  have  been  given  to  two  justices,  living  within  five 
miles  of  the  place,  two  days  at  least  before  their  delivery,  or  to  any 
lecture  delivered  in  any  university,  or  public  school  or  college,  or  any 
public  foundation,  or  by  individuals  in  virtue  of  any  gift,  endowment, 
or  foundation.     The  Act  does  not  extend  to  sermons. 

COR  CA'ROLI,  a  name  given  by  Halley  to  the  star  of  the  third 
(or  24)  magnitude  in  Canes  Venatici,  in  memory  of  Charles  I.  It  is 
situated  on  the  neck  of  the  lower  dog,  and,  when  figured,  has  a  heart 
surmounted  by  a  crown.  The  name  is  not  much  in  use  among 
astronomers. 
COR  LEONIS.    [Regulus.] 

CORAL  FISHERY.  Coral  (for  a  zoological  account  of  which  see 
PoLTPiABiA,  in  Nat.  Hist.  Diy.,  and  other  articles  there  referred  to)  is 
a  marine  production  so  nearly  resembling  some  plants  in  appearance, 
that  it  is  has  been  supposed  to  belong  to  the  vegetable  kingdom, 
although  it  is  now  known  to  consist  of  the  cells  or  habitations  of 
minute  animals,  so  buUt  upon  one  anotiier  as  to  produce  a  branched 
tree-like  structure,  often  very  beautiful  in  form  and  colour,  and  ex- 
ceedingly hard.  Being  much  sought  after,  especially  by  the  natives  of 
India,  for  ornamental  purposes,  coral,  in  those  places  in  which  it  is 
found  of  good  quality,  forms  an  important  article  of  commerce.  C!oral 
was  known  to  the  ancients  under  the  name  coraUium,  or  KopdxXiop,  and 
as  is  shown  by  Pliny*s  description,  they  erroneously  supposed  it  to  be 
soft  while  in  the  sea,  and  to  luuden  by  contact  with  the  air,  or  by 
touching  with  the  hand.  (Holland's '  translation  of  Pliny's  '  Natural 
History,'  book  xxxii.  vol.  ii.  p.  429.)  It  is  found  abundantly  in 
various  parts  of  the  Mediterranean  Sea,  in  the  Red  Sea,  the  Persian 
Gulf,  and  several  other  places,  in  which  the  coral  fishery  forms  the 
laborious  and  dangerous  occupation  of  a  large  class  of  men.  A  full 
acoount  of  the  coral  fisheiy  in  the  Straits  of  Messina  is  given  in  tiie 
fourth  volume  of  Spallanzani's  *  Travels  in  the  two  Sicilies '  (English 
translation,  1798,  pp.  306-329),  from  which  it  appears  that  the  rocks 
which  yield  coral  are  situated  in  the  middle  of  the  strait,  and  that  the 
parts  from  which  it  is  taken  vary  from  about  850  to  650  feet  below  the 
surface  of  the  water.  The  coral  here  grows  to  about  the  height  or  length 
of  twelve  inches,  and  requires  eight  or  ten  years  to  come  to  perfection. 
The  fishing-ground  is  therefore  divided  into  several  portions,  from 
each  of  which  the  coral  is  removed  only  once  in  ten  years.  When 
taken  at  shorter  intervals  the  coral  is  of  smaller  size,  but  it  does  not 
appear  that  it  materially  increases  in  length  if  left  for  a  longer  period^ 
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altliough  its  stems  become  somewhat  thicker.  The  free  access  of  the 
rays  of  the  sim  through  the  water  appears  to  be  essential  to  the  per- 
fection of  the  conJ,  which,  we  are  told,  always  grows  nearly  perpen- 
dicalar  to  the  surface  of  the  rock  to  which  it  is  attached,  whatever  the 
position  of  the  rock  itself  may  be.  It  is  of  various  colours,  from  black 
or  brilliant  red  to  a  dull  white,  and  varies  exceedingly  in  value,  some 
selling  for  as  much  as  eight  or  ten  guineas  per  ounce^  while  other 
sorts  are  not  worth  a  shilling  per  pound.  The  mode  of  conducting 
the  fishery  in  various  places  is  much  the  same.  In  that  described  by 
Spallanzani,  the  instrument  used  consists  of  two  heavy  beams  of  wood, 
secured  together  at  right  angles  in  the  form  of  a  cross,  and  loaded  at 
their  intersection  with  stones  or  other  weights  sufficient  to  sink  them. 
A  quantity  of  loosely  twisted  hemp,  intermixed  with  coarse  netting,  is 
attached  to  the  under  side  of  the  beams,  at  the  ends  of  the  cross,  to 
the  middle  of  which  is  secured  one  end  of  a  strong  rope  by  which  the 
apparatus  is  let  down  from  a  boat,  and  guided  to  the  spots  where  the 
coral  is  supposed  to  be  most  abundant.  The  branching  form  of  the 
coral  causes  it  to  become  entangled  in  the  hemp  and  network  attached 
to  the  cross,  by  which  means  it  la  broken  off  from  the  rock,  and  drawn 
up  with  the  apparatus  to  the  surface  of  the  water.  Owing  to  the  great 
depth  at  which  the  fishery  is  carried  on,  the  submarine  movement  and 
drawing  up  of  the  cross  is  a  laborious  operation,  sometimes  requiring 
the  united  efforts  of  half  a  dozen  boats ;  and  the  men  employed  are 
exposed  to  considerable  danger  in  case  of  the  rope  breaking.  Other 
machines  are  \ised  bv  the  coral-fishers  of  Marseille,  in  the  fishing- 
grounds  of  what  is  called  the  "  bastion  of  France ;  "  one  of  these,  called 
in  the  Provencal  language  the  salabre,  is  intended  for  situations  in  which 
the  bottom  of  the  sea  is  rough  and  uneven.  With  a  few  trifling 
variations,  however,  all  the  instruments  of  which  we  find  any  account, 
consist  of  weighted  beams  supplied  with  network,  or  some  substitute 
for  it,  to  entangle  and  break  off  the  coral.  In  some  cases  a  diver 
descends  to  guide  the  ends  of  the  cross  into  caverns  which  they  would 
not  otherwise  enter ;  and  an  iron  hoop  fixed  to  the  beam  is  occasionally 
used  to  break  coral  from  the  roof  or  sides  of  caverns,  a  net  being 
attached  beneath  it  to  secure  what  is  thus  broken  off. 

Some  of  the  ornamental  articles  made  of  coral  are  very  costly. 
Besides  necklaces,  and  the  trinkets  called  childrens'  corals,  the 
material  is  wrought  into  bracelets,  ear-ring  drops,  cameos,  carvings,  and 
statuettes.  The  material  is  very  hard,  and  requires  sharp  instruments 
to  work  it. 

CORANTO.      [COURANTE.] 

CORBEL,  a  term  used  chiefly  in  Gothic  architecture  to  signify  a 
projecting  piece  of  stone,  wood,  or  iron,  placed  so  as  to  support  a 
weight  of  materials.  Corbels  are  sometimes  in  the  form  of  the 
modUUion  or  mutule  employed  in  entablatures,  and  also  like  the  con- 
sole of  a  window.  SniaU  semicircular  towers  projecting  at  the  angles 
on  perpendicular  surfaces  of  large  towers  or  other  edifices  are  supported 
on  a  series  of  plain  or  moulded  corbel  stones.  The  weather-mouldings 
of  semicircular  windows  are  often  supported  in  the  same  manner. 
The  machicolations  of  towers  are  almost  always  supported  on  corbel 
stones,  as  may  be  observed  in  the  old  gates  of  Southampton,  Canterbiu-y, 
and  York.  This  projecting  of  one  stone  beyond  another  is  technically 
called  ''corbelling  out."  This  is  done  in  brickwork  as  well  as  in 
masonry.  In  the  interior  of  some  churches  the  construction  of  the 
roof  appears  to  be  supported  on  corbels,  the  ends  of  which  are  often 
carved,  and  represent  an  angel  holding  a  shield.  In  Norman  and 
Early  English  architecture  the  cornice  is  supported  by  a  row  of  corbel 
stones,  known  as  the  corhd4ahle,  the  ends  of  which  are  also  car^^ed. 
In  old  English  castles  the  main  beams  of  the  floors  were  frequently 
carried  on  large  corbel  stones,  as  at  Porchester  Castle.  The  term 
bracket  is  sometimes  used  for  a  corbel.  Bracket,  however,  is  better 
applied  as  synonymous  with  cantilever.  Small  wooden  brackets  often 
differ  from  corbels  and  cantilevers  in  being  merely  nailed  to  a  per- 
pendicular piece  of  wood  and  not  having  a  bearing  on  a  wall,  as  is 
always  the  case  with  corbels  and  cantilevers. 

CORD,  frequently  spelt  chord,  means  an  elastic  string  fixed  at  the 
two  extremities  and  stretched  with  force  sufficient  to  enable  it  to  yield 
a  musical  note.  [Acoustics.]  The  close  analogy  which  exists  between 
a  string  and  a  column  of  air  in  a  state  of  vibration  would  require  more 
space  to  elucidate  properly  than  this  subject  will  allow  us  to  give  :  we 
t^iall  therefore  assume  some  results  of  mathematical  reasoning,  point  out 
the  probability  of  those  results,  and  consider  the  theory  of  the  vibrating 
cord  independently. 

Firstly,  we  suppose  our  cord  to  be  of  uniform  thickness  and  density 
so  that  any  given  length  is  precisely  of  the  same  quality,  from  what 
part  soever  of  the  string  it  may  be  cut.  The  want  of  this  condition 
being  practically  fulfilled  is  sometimes  sensibly  felt  in  violin  and 
violoncello  strings,  which  are  then  called  false.  A  player  whose  in- 
tonation is  perfect  upon  a  perfect  string,  has  to  learn  a  new  instrument 
when  he  attempts  to  play  with  a  false  string ;  to  say  nothing  of  the 
harmonics  which  must  be  heard  more  or  less  becoming  uncertain,  if 
not  discordant. 

Let  us  first  suppose  a  string  of  iudofinite  length,  and  not  so  acted 
upon  by  gravity  as  to  bend  downwards,  stretched  at  the  two  ends  by 
equal  weights.  The  string  is  a  cylinder  of  uniform  diameter  and 
density.  Let  us  next  suppose  that  a  part  of  the  string  is  placed  on  a 
mould  which  catches  two  points  and  holds  them  fant,  and  stretches 
the  intermediate  part  into  a  curve  which  differs  very  little  from  a 


straight  line.  Let  the  mould  be  suddenly  removed,  and  let  us  further 
suppose  that,  in  removing  it,  we  are  able  to  communicate  any  vplo<ntic8 
we  please  to  the  different  points  of  the  stretched  part.  We  havo  ^hen, 
at  the  moment  of  starting,  a  system  represented  in  the  following 
diagram,  where  a  b  (dotted)  represents  the  part  in  question  before  the 
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mould  was  applied,  and  it  is  i.  o  B  the  Instant  the  mould  is  taken  sway,  all 
the  points  between  a  and  b  being  in  a  state  of  motion  upwards  or  down- 
wards. The  string  will  not  remain  an  instant  in  its  present  state :  the 
first  presumption  is  that  the  moment  the  points  a  and  b  are  set  free  a  dis- 
turbance will  take  place  in  the  parts  of  the  string  both  between  p  and  A, 
and  between  Q  and  b,  the  distxirbance  travelling  from  a  towards  p  as  we^ 
as  from  B  towanls  Q.  The  first  point  in  which  we  are  interested  is  this : 
with  what  velocity  will  the  disturbance  be  propagated  ?  and  the  answer 
is,  that  the  disturbance  travels  throughout  the  string  with  the  same 
velocity,  depending  upon  its  material  and  the  weight  with  which  it 
is  stretched,  acooHing  to  the  following  law :  Let  each  of  the  equal 
weights  p  and  Q  be  as  heavy  as  e  feet  of  the  string ;  then  the  velocity 
of  communication  is  so  many  feet  per  second  as  a  bullet  would  acquire, 
if  it  were  allowed  to  fall  in  vacao  down  a  perpendicular  of  c  feet,  or 
^2g  c,  where  g  is  the  velocity  which  gravity  oommimicates  in  one 
second,  or  82^  feet.  For  instance,  let  the  Wmg  be  iron  wire,  every 
cubic  foot  of  which  weighs  7200  ounces  avoirdupois.  Let  the  diameter 
be  one-twentieth  of  an  inch,  and  let  the  weights  p  and  Q  be  each  20 
pounds  or  S20  ounces.  Then  the  weight  ol  x  feet  of  the  string  ii 
(^  of  an  inch  being  ^^  of  a  foot) 

S-14159  X  (jJo)»  X  ar  X  7200  ounces   • 

which  made  equal  to  820  gives  x  =  8259*5  feet  and 

>/2  X  82i  X  8259-5  =  457-93  =  458  nearly, 

or  458  feet  per  second  is  the  rate  at  which  the  disturbance  is  com- 
municated. 

We  now  ask  what  is  the  nature  of  the  disturbance  communicated. 
It  suggests  itself  as  possible,  that  there  may  be  some  spedes  of 
disturbances  which  travel  ocly  in  one  direction :  for  instance,  that  we 
might  so  proportion  the  velocities  of  the  disturbed  points  to  their 
poHitions,  that  a  p  should  remain  undisturbed,  that  the  points  from  a 
towards  the  right  should  drop  one  after  another  into  their  places, 
while  those  from  b  to  Q  should  be  successively  disturbed.  The  answer, 
again  derived  from  mathematics,  is,  that  such  disturbance  is  possible, 
and  that  the  conditions  under  which  it  will  take  place  are :  1.  That  o 
being  the  highest  of  the  disturbed  points,  all  the  points  from  a  to  0 
must  be  moving  dotmwards  at  the  first  instant,  and  aJl  those  from 
B  to  Q  upwards,  2.  That  the  velocity  of  the  points  must  be  as  follows : 
At  any  point  b  draw  a  tangent  R  T  to  the  curve  of  disturbance.  Then 
the  velocity  of  the  point  B  must  be  such  as  would,  if  continued 
uniformly,  carry  the  point  B  from  B  to  N  or  from  N  to  R  in  the  same 
time  as  the  whole  disturbance  is  propi^ted  from  T  to  ir.  These  con- 
ditions being  fulfilled,  we  nuiy  represent  the  successive  states  of  the 
string  by  cutting  out  a  piece  of  paper  of  the  form  a  o  b,  and  carrying 
it  along  the  string  p  q  at  the  uniform  rate  per  second  which  we  have 
found  for  the  propagation  of  the  disturbance.  If  the  directions  of  the 
velocities  be  all  reversed,  then  the  disturbance  travels  from  B  towards  p. 
Let  us  call  such  disturbances  simple  ;  and  with  respect  to  the  direction 
in  which  they  travel,  direct  or  retrograde.  We  further  learn  from 
mathematical  analysis,  that  any  disturbances  whatsoever,  taking  place 
upon  the  same  points  at  the  same  instant,  produce  a  compound  dis- 
turbance of  which  the  values  of  R  N  and  the  velocities  at  the  point  B 
in  the  compound  disturbances  are  the  algebraical  sums  of  the  values 
of  R  N,  &c.,  in  the  component  disturbances.  And  moreover,  that  any 
disturbance  whatsoever,  be  the  law  of  its  form  and  velocities  what  it 
may,  can  be  compounded  of  two  simple  disturbances,  one  direct  and 
one  retrograde.  So  that  the  moment  the  mould  is  removed,  the  two 
simple  disturbances  will  begin  to  travel  in  different  ways.  As  long  as 
they  have  not  completely  separated,  there  will  be  points  remaining 
under  the  effects  of  both  :  but  when  they  have  had  time  to  separate 
completely,  we  should,  were  the  rapidity  of  transmission  not  too  great, 
see  the  direct  disturbance  travelling  by  itself  in  one  direction  and  the 
retrograde  in  the  other. 

To  illustrate  this,  suppose  we  wish  to  ascertain  the  effect  of  the 
disturbance  a  o  B,  as  drawn,  the  velocities  throughout  being  nothing 
at  aU  at  the  instant  the  mould  is  withdrawn.    The  two  simple  dis- 


turbances which  would  produce  this  are  two  of  the  form  A  e  B,  such 
that  at  any  point  B  the  velocity  would  bring  the  point  through  R  K 
while  the  disturbance  is  communicated  through  an.    If  we  suppose 
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a  direct  ftad  retrograde  disturbance  of  such  a  kind,  there  will  be  at  the 
first  moment  no  velocity  at  any  point  of  ▲  c  b,  since  thoso  of  the  direct 
and  retrograde  diaturbanoe  compensate  each  other  throughout.    But 


let  a  time  elapse  during  which  the  dhiect  and  retrograde  disturbances 
travel  to  m  and  L.  Then  the  form  of  the  string  at  that  moment  will 
he  A^mnCBf  wher^  the  part  m  n  arises  from  the  composition  of  the 
two  parts  of  the  disturbances  which  yet  remain  acting  on  the  same 
points. 

We  may  thus  trace  the  effect  of  disturbance  upon  an  indefinitelv 
extended  string ;  but  such  a  string  would  produce  no  musical  sound, 
for  which  it  is  necessary  that  there  should  be  a  continued  reiteration 
of  the  same  action  upon  the  air  repeated  at  equal  intervals.  Now 
8upx>osing  a  finite  string,  stretched  at  the  ends,  we  must  ask  what 
takes  place  when  the  disturbance  comes  to  the  end  of  the  string. 
And  from  mathematical  analysis  again,  the  following  is  the  answer : 
Let  F  be  the  fixed  end  of  the  string,  and  choose  the  instant  at  which, 


had  the  string  continued,  the  disturbance  would  have  been  bva. 
Hake  a  disturbance  h  ▲'  equal  and  opposite  to  G  ▲,  and  let  it  be  com- 
]X>unded  with  o  v  b,  on  the  supposition  that  it  is  part  of  a  disturbance 
proceeding  from  f,  such  as  would  by  itself  bend  the  string  in  the 
opposite  direction.  Then  F  v  b  or  F  v  a'  is  the  state  of  the  string  at 
that  instant.  In  fact,  the  disturbance  is  converted  into  an  equal  and 
opposite  disturbance  proceeding  in  the  contrary  direction. 

Now  let  us  suppose  a  string  like  that  of  a  pianoforte,  sharply 
struck  near  one  end.  It  is  altogether  a  gratuitous  assumption, 
knowing  >^hat  we  do  of  the  imperfect  elasticity  of  matter,  to  suppose 
that  the  disturbing  effect  of  the  blow  immediately  affects  the  whole 
string.  A  certain  disturbance  is  produced  upon  a  part  (it  may  be  a 
very  small  part)  of  the  string.  Then  what  is  that  perceptible  pheno- 
menon, the  reiteration  of  which  produces  a  musical  tone?  Let  us 
suppose  the  string  struck  at  one-fourth  of  the  length  from  its  end, 
and  suppose  that  the  tension  is  such  that  disturbance  is  propagated  at 
the  rate  of  2000  feet  a  second,  the  length  being  four  feet.  A  disturb- 
ance is  produced  at  u,  from  which  two  simple  disturbances  begin  to 
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travel  towards  p  and  Q,  at  which  they  are  reflected  with  the  same 
velocities.  They  will  be  at  N  together  producing  a  disturbance  (now 
reconipounded)  of  the  same  amount  as  before,  but  on  the  opposite 
side  of  the  string.  This  takes  place  while  four  feet  are  described  at 
2000  feet  per  second,  or  is  repeated  250  times  per  second.  From 
u  to  N  there  is  then  a  succession  of  effects  upon  the  air,  which  are 
most  powerful  at  M  and  n,  owing  to  the  coincidence  of  the  disturbances. 
This  is  repeated  250  times  in  a  second,  and  yields  the  musical  note 
corresponding  to  that  number  of  aerial  pulsations  per  second.  This  is 
250  simple  vibrations.  If  we  define  as  a  double  vibration  the  time  in 
which  the  disturbance  comes  to  u  again,  we  should  say  that  there  are 
125  double  vibrations  in  a  second.  There  is  much  confusion  among 
writers  on  this  point ;  some  use  simple  vibrations,  or  rtvenaU  ;  others 
use  double  vibrations,  or  rettorations. 

By  supposing  the  whole  string  put  in  vibration,  or  any  simultaneous 
disturbances  communicated  to  it,  the  effect  may  similarly  be  shown  to 
be,  that  at  the  end  of  the  time  during  which  disturbance  would  be 
propagated  along  the  whole  string  the  effects  are  all  reversed,  but  are 
of  the  same  magnitude ;  while  in  a  second  of  such  time  they  are  all 
restored.  We  thus  easily  arrive  at  what  is  called  the  fundamental 
sound  of  a  string.  With  regard  to  the  harmonics  of  a  string 
FHarmonics],  they  are  not  so  eaaly  shown  to  be  nece&»ary.  We  shall 
however,  first  show  that  such  efi'ects  are  always  possible ;  that  is  to 
say,  that  if  a  string  begin  to  vibrate  so  that  its  two  halves,  or  its  three- 


thirds,  &C.,  are  disturbed  together,  such  an  effect  will  be  produced. 
Suppose,  for  instance,  the  initial  state  of  the  string  to  be  fmnq. 


where  F  v,  h  n,  and  v  q  are  the  thirds.  During  the  time  In  which  the 
direct  disturbance  of  p  M  would  be  communicated  to  M  N,  that  of  M  ir 
would  be  communicated  to  n  q,  the  direct  disturbance  in  N  Q  would  be 
made  retrograde,  and  so  on.  Hence  though  the  whole  string  may 
vibrate,  each  of  the  parts  has  a  vibration  by  itself  in  one-third  of  the 
time.  If  we  were  to  modify  the  vibration  of  the  whole  string  by 
compounding  with  the  preceding  such  a  disturbance  as  would  always 
destroy  the  velocities  at  M  and  N,  there  would  then  be  three  strings, 
each  vibrating  in  one-third  of  the  time  of  the  whole  string.  The  car 
can  appreciate  such  contemporaneous  sets  of  vibrations,  and  accordingly 
in  this  case  perceives  both  the  fundamental  note  of  the  string  and  tho 
twelfth  above  it.  If  a  large  and  miscellaneous  set  of  disturbances  be 
communicated  at  once,  those  only  will  exhibit  cycles  of  effects  which 
make  the  halves,  the  thirds,  &c.,  vibrate  together,  and  we  can  say  little 
more  without  entering  into  mathematics.  But  in  a  string  it  may 
always  be  observed  that  we  seldom  hear  the  octave  of  the  fundamental 
note,  and  generally  the  twelfth  and  seventeenth.  No  reason  can  bo 
given  for  this  which  is  perfectly  unobjectionable ;  we  do  not  know 
whether  it  is  the  aptitude  of  the  ear  to  distinguish  these,  or  of  the 
string  to  take  the  corresponding  divisions,  which  is  the  cause  of  the 
phenomenon. 

The  time  of  simple  vibration  of  a  string,  that  is,  of  complete  reversal 
of  all  the  initial  effects,  is  /  h-  ^^2  g  c,  where  I  is  the  length,  and  o  is 
as  before.  It  is  therefore  directly  as  the  length  and  inversely  as  the 
square  root  of  the  tension;  results  which  are  amply  confirmed  by 
experiment. 

In  all  that  has  preceded  we  have  supposed  the  string  perfectly 
elastic,  and  without  friction.  Neither  of  these  suppositions  is  true, 
but  since  the  velocity  of  propag-ation  of  every  disturbance  is  inde- 
pendent of  its  extent,  the  gradual  diminution  of  the  latter  will  not 
affect  the  phenomenon  on  which  the  musical  qualities  of  the  string 
depend. 

^  The  method  of  observing  the  curves  in  which  each  point  of  a  string 
vibrates,  re(x>mmended  by  Dr.  Young,  was  to  use  a  string  round  which 
small  wire  is  coiled,  like  the  larger  string  of  a  violoncello,  and  to 
observe  with  a  microscope  the  reflection  of  a  candle  or  other  bright 
spot  on  one  of  the  coils.  Sir  J.  Herschel  suggests  that  a  thin  slit 
should  be  made  in  a  window-shutter,  and  that  the  string  should  be 
placed  with  the  point  to  be  examined  cutting  the  vertical  plane  of 
light.  This  point  would  therefore  appear  bright  while  the  rest  is  dark. 
In  either  case  the  rapidity  of  the  vibrations  would  make  the  curve 
described  by  the  bright  point  permanent. 

A  single  string  fitted  up  for  experiments  is  called  a  Monochord. 

CORDKLIEliS,  so  named  from  wearing  a  knotted  cord  for  a  girdle, 
were  the  strictest  branch  of  the  Franciscan,  or  Gray,  or  Bu-efooted 
Friars,  established  towards  the  end  of  the  14th  century.  Chaucer 
mentions  them  in  the  '  Romaunt  of  the  Rose,'  L  7461.  There  were 
ultimately  in  France,  according  to  Moreri  (*  Diet.  Historique '),  no 
fewer  than  234  male  and  123  female  convents  of  Cordeliers.  A 
politick  society,  who  were  opposed  to  the  Jacobins  dur^g-the  French 
revolution,  also  assumed  this  title,  from  having  held  its  meetings  in  an 
old  Franciscan  convent. 

CORDIALS.  The  beverages  known  by  this  name  are  made  of 
ardent  spirits,  flavoured  with  sweetening  and  aromatic  substances.  A 
distiller  who  produces  raw  spirits  from  com  or  malt,  is  not  allowed  by 
the  excise  laws  of  this  country  to  give  any  additional  or  artificial 
flavour  to  his  spirit ;  he  must  sell  it  in  the  crude  ardent  state  in  which 
it  leaves  the  stiU.  This  is  not  done  out  of  any  consideration  in  which 
the  consumers  are  concerned,  but  simply  as  a  matter  of  revenue.  The 
dicitillers  rarely  if  ever  sell  spirit  to  the  pubUc  generally.  It  is  sold  to 
the  rectifiert,  who  re-distil  it,  and  impart  flavour  to  it  by  various  means. 
C^ordials  are  among  the  liquors  which  are  so  treated.  Some  are  made 
simply  by  adding  essential  oils  and  syrup  to  diluted  spirit;  while 
others  are  made  by  adding  aromatics  to  the  spirit,  boiling  and  re- 
distilling it,  and  sweetening  the  re-distilled  liquor.  Some  cordials  are 
made  from  raw  spirit,  but  the  best  from  rectified  spirit  of  wine. 

The  various  cordials  are  known  by  the  names  of  the  vegetable  sub- 
stance to  which  they  chiefly  owe  their  distinguishing  flavours.  Hence 
we  hear  of  aniseed,  caraway,  cedrat,  cinnamon,  citron,  clove,  coriander, 
lemon,  lovage,  orange,  peppermint,  and  other  cordials. 

COliDON,  a  millteuy  term  to  denote  a  line  of  posts  and  sentries 
placed  around  a  district  or  town  to  prevent  any  communication  between 
It  and  the  rest  of  the  country.  It  is  chiefly  resorted  to  in  cases  of  any 
contagious  disease  having  broken  out  in  a  place,  when  it  is  called  a 
cordon  sanitaire ;  and  in  order  to  be  effectual,  each  sentry  ought  to  be 
able  to  see  lus  two  next  comrades  right  and  left. 

Cordon  in  French  means  also  the  insignia  of  an  order  of  knighthood, 
answering  to  the  English  word  riband  when  taken  in  a  similar  sense; 
'*cordun  bleu,"  "blue  riband,"  Ac. 

CORIANDRUM  SATl'VUM,  Medical  Properties  of.  This  umbel- 
liferous annual  plant  is  a  native  of  the  south  of  Europe,  Tar^u^^^feaj- 
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and  much  ia  imported  from  the  Levant,  though  a  considerable  portion 
is  cultivated  in  Suffolk  and  Easez,  for  the  use  of  confectioners  in  this 
country.  The  officinal  part  is  the  fruit,  improperly  called  the  seed. 
This  is  round,  white,  not  unlike  a  grain  of  white  pepper,  and  was  used 
as  a  means  of  comparison  for  the  manna  with  which  the  Israelites  were 
fed  in  the  wilderness.  (See  '  Exodus'  zvi.  31,  and  'Numbers*  zi.  7.) 
The  fresh  fruit  has  a  disagreeable  odour,  which  disappears  on  drying, 
leaving  a  pleasant  and  peculiar  one.  The  taste  is  warm  and  aromatic 
The  potency  depends  upon  the  quantity  of  volatile  oiL  Ten  pounds 
of  fruit  yield  six  drachms  of  volatile  oil.  This  oil,  which  is  of  a 
yellowish  colour,  is  not  in  the  PharmacopoBia,  but  it  may  be  used  in 
the  same  way  as  the  other  distilled  waters  or  oils,  as  a  carminative. 
Coriander  was  thought  better  to  disguise  the  odour  and  taste  of  senna 
than  other  aromatics,  but  in  the  infusion  ginger  is  now  substituted  for 
it.  Making  the  infusion  with  cold  water  is  preferable  to  either,  and 
avoids  the  tendency  to  griping.  Coriander  is  retained  as  an  ingredient 
of  the  Confectio  SennsB. 

It  is  necessary  to  guard  against  confounding  coriander  with  the  seed 
of  the  Daphne  Meztreon,  called  Semen  Coccognidiij  as  the  latter  is  very 
poisonous. 

CORINTHIAN  ORDER.    [Column.] 

CORINTHIANS,  ST.  PAUL'S  TWO  EPISTLES  TO  THE.  The 
First  Epistle  of  St  Paul  to  the  Gentile  and  Jewish  converts  to 
Christianity  in  the  city  of  Corinth  is  generally  considered  by  the  com- 
mentators and  critics  to  have  been  written  a.d.  57-8.  Of  this  opinion 
are  Michaelis,  Mill,  Whitby,  Pearson,  Benson,  Paley,  Adam  Clarke, 
Greswell,  &c.;  but  the  date  assigned  to  it  by  Beaiisobre,  L'Enfant,  and 
Lardner  is  ▲.D.  56.  The  first  date  appears  to  be  the  more  correct,  for 
in  chap.  zvL  v.  8,  St.  Paul  announces  his  intention  of  remaining  in 
Ephesus  until  Pentecost ;  he  then  went  to  Macedonia  ('  Cor.'  iL  ch.  iL 
13),  and  this  would  bring  him  to  the  third  or  beginning  of  the  foiuih 
year  of  the  reign  of  Nero,  or  A.D.  57.  The  place  from  which  it  was 
written  is  stated  in  the  concluding  postscript  to  be  Philippi,  which,  as 
it  apparently  contradicts  the  apostle's  statement  in  verse  8, "  I  shall 
remain  in  Ephesus  until  Pentecost,"  {hriyxvH  U  iv  E^^^y),  the  latter 
place  is  commonly  given  as  the  more  probable;  especially  as  these 
postscripts  appear  to  be  in  other  instances  erroneous,  and  without 
authority. 

In  order  clearly  to  perceive  the  design  of  these  epistles,  it  is 
necessary  to  observe  tiie  following  circumstantial  &cts  which  gave 
occasion  to  the  writing  of  them':  Christianity  was  first  preached  at 
Corinth  by  St.  Paul,  who  resided  there  about  eighteen  months,  between 
A^D.  51  and  53.    His  successors  were  Apollos,  Aquila,  and  Sosthenes. 
But  shortly  after  his  departure  several  other  learned  and  eloquent 
teachers  of  Christianity  drew  away  most  of  the  Christian  converts 
from  the  Gospel  doctrine  as  set  forth  by  St.  Paul,  and  formed  them 
principally  into  two  separate  parties,  the  one  contending  for  the  rigid 
obsen'ance  of  the  Jewish  ritual,  tiie  other  for  indulgence  in  some 
of  the  idolatrous  and  lascivious  customs  of  the  worship  of  Venus,  to 
whom  a  magnificent  temple,  containing  a  thotisand  prostitutes  (Strabo, 
Casaub.,  378),  was  dedicated  in  the  centre  of  this  great  commercial 
city,  which  bore  a  proverbial  character  for  luxmy  and  licentiousness. 
Some  writers  conjecture  that  the  Judaizing  preachers  of  the  Gospel  in 
Corinth  were  some  of  the  twelve  apostles;  since  Paul  asserts  that  on 
this  question  he  withstood  Peter  to  the  face,  and  (2  Cor.  xi.  22,  23)  he 
speaks  of  these  teachers  as  Hebrews  and  ministers  of  Christ.    On  being 
apprised  of  this  condition  of  the  Corinthian  church,  St  Paul  wrote  his 
first  epistle,  the  contents  of  which  may  be  considered  under  two 
general  heads;   first,  the  reproval  of  abuses  and  corruptions  which 
disgraced  the  Christian  community  of  Corinth ;  secondly,  the  reply  to 
various  questions,  for  the  decision  of  which  the  Corinthians  had 
appealed  to  the  judgment  of  their  apostle.    After  commencing  with 
the  usual  salutation,  he  proceeds  therefore  to  rebuke  their  schisms  and 
assumption  of  knowledge  and  wisdom;   exhorting  them  to  become 
united  to  himself,  as  having  a  prior  claim  to  their  respect  and  atten- 
tion (a  L  to  iv.).    He  next  reproves  them  for  not  having  delivered  unto 
Satan  one  who  had  his  father's  wife  (c.  v.) ;  for  not  sufi'ering  themselves 
to  be  defrauded  rather  than  go  to  law ;  and  especially  for  their  in- 
dulgence in  fornication  (c.  vi.).    Then  follow  answers  to  the  questions, 
in  which  instructions  are  given  concerning  marriage,  ceUbacy  of  virgins 
and  widows,  the  eating  of  idolatrous  sacrifices,  the  exercise  of  super- 
natiu»l  gifts,  the  proprieties  to  be  observed  by  public  preachers,  and 
the  forbidding  women  to  address  congregations  (c.  viii.  to  xiv.).    A 
censure  is  passed  upon  the  profane  observance  of  the  Lord's  Supper, 
for  in  eatixig  it,  each  before  anothtr  took  his  own  supper,  so  that  while 
one  was  hungiy  another  was  drunk  {Uourros  yhp  rh  tiiov  9unuov 
vpoKofifidyu  iv  ry  <pay€iv'  Kcd  hs  ft^tf  Tur§,  U  «i  fMdvti)  c.  xi.  21.     From 
c.  XV.  12,  it  appears  that  it  was  taught  among  the  Christians  of  Corinth 
that  there  is  no  resurrection  of  the  dead.    St  Paul  thence  takes  occa- 
sion to  expatiate  upon  the  subject  to  the  end  of  this  chapter,  which 
forms  the  most  imposing  part  of  the  Church  of  England  Burial  Service. 
The  epistlo  closes  with  an  exhortation  to  the  Corinthians  to  secure  the 
collection  of  money  for  the  necessitous  saints  in  Judsea,  both  hearers 
and  preachers,  which  is  several  times  enforced  with  various  arguments, 
especially  in  c.  ix.  and  xvi,  and  in  c.  viii.  and  ix.  of  the  second  epistle, 
of  which  we  now  come  to  speak. 

It  is  generally  agreed  that  the  Second  Epistle  to  the  Corinthians  was 
written  in  68,  about  a  year  after  the  first,  and  from  Philippi,  as  the 


postscript  asserts.  The  main  purpose  of  St.  Paul  in  this  epistle  was  to 
repel  the  imputations  which  it  appears  his  first  epistle  had  induced  the 
opponent  teachers  to  make,  alike  as  to  his  doctrines,  authority,  and 
personal  appearance.  It  is  in  fact  an  apologetic  oration,  in  which  the 
apostle  enlarges  on  his  spiritual  office,  power,  and  qualifications ;  and 
speaks  of  his  supernatural  revelations,  as  far  exceeding  the  pretensions 
of  his  rivals  at  Corinth,  whom  he  designates  "  false  apostles,  deceitful 
workers,  and  ministers  of  Satan,"  xi  13.  He  explains  at  length  the 
cause  of  his  not  having  visited  the  Corinthians  as  he  promised,  declares 
his  great  success  in  preaching,  mentions  his  numerous  sufferings  and 
disasters  incurred  for  the  sake  of  the  faithful,  enforces  the  necessity  of 
completing  the  contribution  for  the  saints,  and  concludes  with  a  Je- 
well salutation. 

The  great  rhetorical  merita  of  this  address  are  critically  discussed  in 
the  '  Disputatio  Inauguralis  de  alterft  Pauli  ad  Corinthios  £pistol4,*  by 
M.  Royards,  8vo,  1818.  All  the  passages  in  the  fathers  of  the  first 
three  centuries  which  contain  any  citation  from,  or  allusion  to,  these 
two  epistles  of  St  Paul,  are  collected  in  the  2nd  voL  of  Dr.  Lardner's 
Credibility.  The  words  in  the  first  epistle,  "Ey fya4n  vfup  iv  rj}  iwiffroKj 
(c.  V.  9),  have  been  the  subject  of  great  controversy,  as  implying  that 
another  epistle,  not  now  extant,  was  written  before  the  one  which  is 
called  the  first  A  long  hst  of  the  critics  and  divines  who  have  given 
opinions  about  it,  may  be  found  in  Home's '  Introduc.,'  voL  iv.  p.  353. 
Numerous  critical  particulars  may  be  found  in  the  following  works  ; 
Michaelis,  '  Introduction  to  the  New  Testament,'  by  Bishop  Marsh, 
voL  iv. ;  Eichhom, '  Einleitung  in  das  Neue  Test.,'  voL  iii. ;  '  Macknight 
on  the  Epistles ; '  Home's  '  Introduction,'  voL  iv. ;  Greswell, '  Harmony 
of  Gospels,'  voL'ii. ;  Pale/s '  Hor»  Paulinse ; '  Bames, '  Notes  Explana- 
tory and  Practical  on  the  Epistles  to  the  Corinthians  and  Galatians ; ' 
J&ger, '  Erklamng  der  beiden  Briefe  der  Apostels  Paulus  nach  Corinth ; ' 
Nabiger,  'Kritische  Untersuchungen  iiber  den  Briefe  des  AposteLi 
Paulus  an  die  Korinthische  G^meinde,  mit  Riicksicht  auf  die  ihr 
herrschenden  Streitigkeit,'  Breslau,  1847.  Critical  commentaries  by 
Piscator,  RoUock,  Schlater,  and  others,  are  enumerated  in  Watts' 
'  Bibliotheca,'  where  a  very  copious  list  is  given  of  sermons  on  texts 
from  these  Epistles,  both  of  which  were  first  printed  separately  from 
the  Testament  by  Melancthon  at  Wittenberg  in  1521. 

CORK ;  CORK-CUTTING.  The  substance  commonly  known  as 
cork  is  the  outer  bark  of  an  evergreen  oak,  which  grows  abundantly  in 
Portugal,  Spain,  the  south  of  France,  and  Italy.  The  greatest  quantity 
of  cork-bark  used  in  Eiurope  is  supplied  by  Spain  and  Portugal,  but 
that  which  is  of  the  beet  quality  is  grown  in  fVance. 

Cork  was  known  and  used  by  the  Greeks  and  Romans,  the  latter  of 
whom  sometimes  employed  it  as  we  do,  for  the  stopping  of  casks,  and 
also  for  the  soles  to  women's  winter  shoes.   (Plin.  xvi  8.) 

The  careful  removal  of  the  outer  bark  from  the  cork-tree  does  not  in 
anyway  injure  it,  as  this  outer  bark  is  reaUy  dead  bark ;  on  the  con- 
trary it  is  stated  that  the  tree  grows  more  vigorously  and  lives  longer, 
in  consequence  of  being  thus  stripped.  This  operation  is  first  per- 
formed when  the  tree  is  about  fifteen  years  old,  and  may  be  repeated 
once  in  every  eight  or  ten  years. 

The  bark  obtained  by  the  first  stripping  is  of  little  or  no  value ; 
but  the  produce  becomes  greater  in  quantity  and  better  in  quality 
at  each  successive  cutting.  Tbe  months  of  July  and  August  are 
chosen  for  performing  tiiis  operation.  A  cork-tree,  thus  periodically 
barked,  will  live  for  a  century  and  a  half.  The  inner  bark  contains 
a  considerable  proportion  of  tannin,  but  it  cannot  be  removed  without 
killing  the  tree.  This  destructive  plan  is  resorted  to  in  Corsica, 
where  the  cork-oak  is  indigenous  and  abundant  Vast  numbers  of 
the  trees  are  cut  down  every  year,  the  outer  bark  being  used  as 
cork,  which,  however,  is  not  of  good  quality :  the  inner  bark  being 
sold,  principally  at  Marseille,  to  the  tanners;  and  the  trunks  and 
branches  being  burned  for  the  sake  of  the  ashes.  It  is  usual,  when 
cork-bark  is  taken  from  the  trees,  to  char  it  slightly,  in  order  to 
improve  the  texture  by  closing  the  pores ;  but  this  burning  occasions  that 
peculiar  and  disagreeable  empyreumatic  flavour  which  is  so  frequently 
imparted  to  liquors  which  have  been  stopped  by  coi^  thus  treated. 
Some  years  ago  an  attempt  was  made  to  avoid  this  evil  by  using  cork- 
bark  which  is  not  so  old,  the  texture  of  which  is  so  close  as  not  to  need 
the  aid  of  fire ;  but  this  bark  is  too  thin  for  ordinary  purposes,  and 
could  only  be  used  by  cementing  two  or  more  layers  of  it  together. 
The  risk  of  bad  flavour  was  by  this  means  altogether  avoided ;  but,  for 
some  reason  or  other,  the  plan  has  not  been  persevered  in. 

Cork  is  light,  porous,  readily  compressible  and  very  elastic.  The 
first-mentioned  of  these  qualities,  its  lightness,  occasions  it  to  be  used 
as  floats  for  fishing-nets,  &c.  For  its  more  general  employment,  that 
of  stopping  bottles,  it  is  peculiarly  fitted  by  its  compressibility  and 
elasticity,  while  its  pores  are  sufficiently  minute  to  prevent  the  passage 
through  them  of  the  fluids  which  it  is  meant  to  confine. 

In  making  corks  by  the  ordinary  method,  the  material  is  entirely 
shaped  by  very  sharp,  smooth-edged  broad  knives,  without  the  aid  of 
any  machiilery ;  it  is  one  of  those  employments  in  which  everything 
depends  on  the  manual  skill  gradually  acquired  by  the  workmiUi. 

The  attempts  to  make  corks  by  machinery  have  been  very  numerous. 
In  one  among  several  American  patents  for  this  purpose  the  quadran* 
gukr  pieces  of  cork,  cut  to  proper  lengths,  are  held  between  two 
revolving  spindles  which  grip  them ;  and  as  they  revolve,  the  cork  is 
cut  round  by  a  revolving  cutter- wheel,  the  arbor  of  which  is^rizonlal 
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and  has  its  bearings  in  a  sUding  frame.  Other  apparatus  allows  the 
spindles  to  disengage  the  cork  when  cut.  The  edge  of  the  cutter- 
wheel  is  kept  sharp  during  the  operation  by  means  of  two  rotating 
discs,  one  acting  on  each  face,  and  each  covered  with  leather  and  emery. 
The  blocks  or  pieces  of  cork  are  placed  in  a  box,  firom  which  they  are 
taken  by  a  jaw  which  slides  forward  and  places  them  between  the 
grips  of  the  revolving  spindles. 

Another  plan  was  patented  a  few  years  ago  by  Messrs.  Cutler  and 
Hancock.  A  horizontal  spindle,  running  in  suitable  bearings,  carries 
a  hollow  conical  cutter  at  each  end.  The  largest  end  of  the  cone, 
which  is  outwards,  is  made  very  sharp ;  and  a  small  opening  lengthwise 
of  the  cutter  has  also  a  cutting  edge,  for  reducing  the  oork  to  a  proper 
size  and  shape,  as  it  enters  the  cone.  A  convenient  number  of  these 
spindles  are  mounted  in  a  frame,  to  which  a  traversing  motion  can  be 
given  by  means  of  a  screw  and  handle.  A  rapid  motion  is  communi- 
cated to  the  spindles  by  a  number  of  belts  from  a  large  drum  moved 
by  a  steam  engine  or  other  source  of  power.  Pieces  of  cork  are  placed 
in  a  holder ;  and  the  holder  being  placed  in  front  of  the  cutters,  with 
a  proper  support  behiud,  they  are  urged  forward  by  the  hand  screw 
until  the  cork  has  been  cut  through.  The  oorks,  as  they  are  made, 
are  pushed  out  by  rods,  which  slide  within  the  spindles. 

mr,  Gilpee's  patented  machine  for  cork  cutting,  has  a  cutting  blade 
which  has  a  horizontal  reciprocating  motion,  and  which  acts  upon 
pieces  of  cork  grasped  by  rotating  holders.  Harris's  patented  apparatus 
contains  a  circular  toothed  cutter,  mounted  horizontally  with  a  circle  of 
holders;  pieces  of  cork  are  put  into  the  holders,  and  the  holders 
receive  modified  movements  while  the  cutter  revolves. 

A  "  Patent  Cork  Cutting  Company  "  was  established  a  few  years 
ago,  for  the  manufacture  of  corks  by  machinery.  The  patentees 
averred  that  the  corks  so  made  were  both  cheaper  and  better  than 
those  made  by  hand.  The  same  company  manufactured  cork  gun- 
wadding,  used  in  military  services.  The  speculation  was  not  however 
successful. 

Many  substitutes  for  oork  have  from  time  to  time  been  introduced, 
as  stoppers  for  bottles.  Mr.  Brockedon  has  invented  bottle-stoppera 
made  of  India-rubber.  The  core  of  the  stopper  ib  made  of  cotton 
twisted  into  strands ;  several  of  the  strands,  lapped  with  flax  thread, 
are  laid  together  longitudinally,  with  loose  fine  cotton  roving  laid 
between  them.  They  are  then  lapped  in  a  cylindrical  form  with  flax 
thread,  and  the  India-rubber  solution  applied  to  it  while  warm.  It  is 
only  for  peculiar  purposes  that  these  stoppers  can  be  used  as  substi- 
tutes for  corks ;  when  applied,  they  must  be  slightlv  wetted  to  make 
them  slide  down  the  inner  Bur£eu»  of  the  nedk  of  the  bottle. 

Messrs  Betts  have  introduced  metallic  capsules  for  covering  the 
mouths  of  corked  bottles.    [Capsules.] 

One  of  many  modes 'suggested  of  employing  ooik  for  stuffing  beds 
and  cushions  is  that  patented  a  few  years  ago  by  M.  Bachelard. 
According  to  this  suggestion,  the  cork  is  used  in  the  state  of  saw-dust 
or  shreds,  instead  of  in  bulk.  Any  mode  of  preparing  it  may  be 
adopted,  provided  the  cork  be  in  very  small  fragments.  It  may  be  used 
alone,  or  combined  with  wool  or  horsehair.  The  patentee  states  that 
if  a  substratum  of  the  cork  be  covered  with  a  layer  of  horse-hair  or 
wool,  we  shall  have  all  the  smoothness  of  a  horse-hair  or  wool  mat- 
trass,  combined  with  the  lightness  and  elasticity  of  cork.  When  used 
at  sea,  such  a  mattrass  might  be  light  enough  to  act  as  a  life-preserver, 
in  case  of  exigency.  Mr.  Ritchie  has  introduced  an  ingenious  mode  of 
using  oork  in  beds,  mattrasses,  &c. ;  and  also  in  hats, 

CORN-LAWS  AND  CORN-TRADE.  Prom  a  veiy  early  period 
of  our  history  the  corn-trade  of  the  country  was  the  subject  of  legis- 
lative interference  and  restriction.  At  first,  and  while  the  kingdom 
was  thinly  peopled,  it  was  deemed  good  policy,  in  order  to  insure 
a  sufficient  supply  of  food  for  its  inhabitants,  to  forbid  the  exportation 
of  com,  while  its  importation  was  freely  permitted ;  but,  in  later  times, 
during  which  the  population  had  increased  with  a  rapidity  rarely  seen 
in  long-settled  countries,  the  policy  of  the  legislature  was  altogether 
different.  The  object  then  sought  was  to  stimulate  home  production 
by  prohibiting  importation,  or  by  restricting  it  in  such  a  degree  as  to 
secure  to  the  native  fanners  a  monopoly  of  the  home  market,  and  its 
ultimate  aim  was  professed  to  be  the  securing  of  a  constant  sufficiency 
of  a  principal  article  of  food,  independent  of  all  foreign  countries,  by 
means  ^hich  should  insure  to  the  home  grower  an  adequate  return  for 
the  capital  and  skill  employed.  It  needs  no  argument  now  to  show 
that  the  policy  of  our  ancestors  was  ill  calculated  to  insure  the  end 
which  they  had  in  view,  that  of  providing  a  sufficiency  of  cheap  food 
for  the  conmion  people. 

The  earliest  statute  extant  upon  this  subject  is  the  84th  Edw.  III., 
c  20,  passed  in  1360-61,  by  which  it  was  enacted,  that''  the  passage  of 
com  uiall  be  prohibited  in  all  the  ports  of  England,  so  that  none  have 
licence  nor  warrant  to  pass  with  such  com  in  anywise,  imless  it  be  to 
Calais  or  Oascoigne,  or  to  other  special  places  which  it  behoveth  that 
the  king  cause  to  be  furnished  with  the  com  of  England,  and  that  at 
his  own  ordinance  and  licence," 

The  phraseology  of  this  act  has  led  to  the  supposition  that  exporta- 
tion was  previously  illegal,  except  with  a  licence  from  the  king,  and 
that  the  object  in  framing  this  law  was  to  define  and  restrict  the  royal 
prerogative  in  this  particular.  In  1S94  another  act  was  passed  (17 
Richiuid  II.,  c.  7)  of  a  somewhat  contrary  tendency.  By  this  new  law 
Uoenoe  is  granted  by  the  king— such  are  the  terms  of  the  act — "  to  all 


his  liege  people  of  his  realm  of  England,  to  ship  and  carry  com  out  of 
the  said  realm,  to  what  parts  that  please  them,  except  to  his  enemies, 
paying  the  subsidies  and  devoirs  thereof  due,  notwithstanding  any 
ordinance,  proclamation,  or  any  defence  (prohibition)  made  before  this 
time  to  the  contrary;  nevertheless  he  will  that  his  council  mav  re- 
strain the  said  passage  when  they  shall  think  best  for  the  profit  of  the 
reahn.'*  This  act  was  confirmed  in  1425  by  the  act  4  Henry  VI.,  c.  6. 
Eleven  years  later  it  was  thought  necessary  to  fix  a  limit  in  regard  to 
the  price  at  which  the  liberty  to  export  should  cease,  and  that  limit  wa^ 
declared  (15  Henry  VL,  c.  2)  to  be  6«.  8<£.  per  quarter  for  wheat,  and 
8a  per  quarter  for  barley.  This  act  was  passed  for  only  a  limited 
time,  and  had  expired,  when,  in  1 441,  on  the  meeting  of  parliament,  it 
was  renewed  in  the  following  terms  :  "  Our  sovereign  lord  the  king, 
forasmuch  as  this  statute  is  not  now  in  his  force,  and  that  many 
counties  adjoining  to  the  sea  may  not  sell  tiie  substanoe  of  their  com 
but  by  carriage  and  bringing  by  the  sea,  hath  ordained,  that  the  statute 
and  ordinance  aforesaid,  now  expired,  shall  begin  to  hold  his  force  at 
the  Feast  of  the  Nativity  of  our  Lady  next  ensuing,  and  shall  endure 
from  thence  till  the  parliament  next  to  be  holden  after  the  same  feast, 
so  that  a  parliament  be  holden  within  ten  years  next  ensuing  after  the 
first  beginning  of  this  present  parliament,  and  if  so  that  there  be  no 
parliament  holden  within  the  same  ten  years,  that  then  it  shall  con- 
tinue and  endure  till  the  end  of  the  same  ten  years : "  in  1444  this  act 
was  "  ordained  to  be  perpetual,  and  stand  in  his  force  for  ever"  (28 
Henry  VI.,  c.  6). 

The  limited  permission  thus  given  to  export  their  produce  must  be 
attributed  to  the  increasing  power  of  the  land  owners ;  and  it  may  be 
taken  as  evidence  that  the  cost  of  production  in  this  kingdom  was  at 
least  equally  moderate  with  the  cost  in  neighbouring  countries,  that 
in  all  this  time  no  attempt  was  made  to  pronibit  or  restrict  the  im- 
portation of  the  produce  of  other  countries.  Such  a  restriction  was, 
however,  imposed  in  1463  by  the  statute  8  Edward  IV.,  c.  2,  which  on 
the  plea  that  "  the  labourers  and  occupiers  of  husbandry  within  this 
realm  of  England  be  daily  grievously  endamaged  by  bringing  of  com 
out  of  other  lands  and  parts  into  this  realm  of  England,  when  com  of 
the  growing  of  this  realm  is  at  a  low  price,"  enacts  that "  no  person, 
from  the  feast  of  Saint  John  the  Baptist  next  ensuing,  shall  bring  into 
England  any  wheat,  rye,  or  barley,  not  of  English  or  Irish  growth, 
unless  the  price  of  wheat  shall  exceed  68.  Bd.  the  quarter,  that  of  jn^e 
4«.,  and  that  of  barley  Ss.,  on  pain  of  forfeiture  of  the  grain.".  The 
statutes  here  mentioned,  by  which  the  prices  were  established  at  which 
the  importation  and  exportation  of  com  were  respectively  to  cease, 
continued  in  force  until  1534,  when  a  new  act  (25  Henry  VIII.,  o.  2) 
prohibits,  except  by  licence  from  the  crown,  the  exportation  of  grain, 
the  reason  for  which  alteration  is  thus  quaintly  expressed  in  the  pre- 
amble to  the  act :  "  Forasmuch  as  dearth,  scarcity,  good,  cheap,  and 
plenty  of  cheese,  butter,  capons,  hens,  and  other  victuals  necessary  for 
men's  sustenance,  riseth  and  chanceth  of  so  many  and  divers  occasions 
that  it  is  very  hard  and  difficile  to  put  any  certain  prices  to  any  such 
things,  no  person  or  persons,  unless  it  be  by  licence  under  the  king's 
great  seal,  from  henceforth  shall  carry  or  convey  any  com,  beeves, 
muttons,  veals,  porks,  or  any  other  of  the  above  said  victuals  to  any 
parts  beyond  the  sea,  except  only  for  the  victualling  the  towns  of 
Calais,  Guinnes,  and  tlie  marches  of  the  same,  and  except  for  victual- 
ling of  ships  passing  the  seas."  The  civil  wars  whioh  preceded  the 
accession  of  Henxj  VII.  had  caused  much  land  to  be  thrown  out  of 
cultivation,  and  iixB  act  of  1534  was  probably  occasioned  by  the  con- 
sequent diminution  of  produce,  but  this  attempt  faQed,  as  it  neces- 
sanly  must,  to  increase  the  supply  of  grain,  which  e£fect  would  best 
have  been  brought  about  by  a  removal  of  all  restriction.  Such  a  course 
would  have  ill  agreed  wim  the  imperfect  ideas  upon  such  subjects 
which  then  prevailed ;  but  as  the  evil  was  increased  during  the  next 
seventeen  years,  and  it  was  thought  necessary  to  apply  some  remedy, 
the  statute  5  A:  6  Edward  VI.,  c.  5,  was  then  passed.  This  statute  is 
entitled, ''  An  act  for  the  maintenance  and  increase  of  tillage  and  com," 
and  it  enacts  that  thenceforth  at  least  as  much  land  should  be  tilled  in 
every  parish  as  had  been  under  the  plough  at  any  time  since  the  acces- 
sion of  Henry  VIII.,  under  a  penalty,  to  be  exacted  from  the  parish, 
of  5a  for  every  acre  that  should  be  deficient.  The  general  permission 
to  export  grain,  which  had  been  taken  away  in  1534,  was  restored  in 
1554  (1  A:  2  Philip  &  Mary,  c.  5),  whenever  the  prices  were  at  or  under 
6«.  Sd,  per  quarter  for  wheat,  4f .  for  rye,  and  3«.  for  barley.  The  pre- 
amble to  this  act  makes  it  appear  that  it  was  passed,  not  in  consequence 
of  the  prevalence  of  any  sounder  views  of  public  economy,  but  because 
it  was  found  impossible  to  prevent  exportation,  and  it  was  thought 
that  better  success  would  attend  the  regulation  than  the  prohibition 
of  the  trade.  In  1562  an  alteration  in  the  law  was  made,  by  enlaiiging 
the  limits  of  the  prices  which  govemed  exportation,  a&d  these  were 
fixed  at  10«.  per  quarter  for  wheat,  8t.  for  rye,*  and  6«.  Sd.  for  barley ; 
and  nine  years  later  it  was  enacted  (13  Eliz.,  c  18)  that  com  might  be 
exported  on  payment  of  certain  specified  duties  at  all  times  when  no 
proclamation  had  been  issued  to  the  contrary.  The  law  of  1463  had 
all  this  time  been  in  existence,  prohibiting  importation  while  the 
prices  of  wheat,  rye,  and  barley  should  be  under  6«.  Sd.,  48.,  and  3s. 
respectively ;  but  the  prices  that  had  for  some  time  preveuled  rendered 
this  law  inoperative,  and  the  law  of  13  Elizabeth  therefore  gave  virtual 
freedom  to  the  trade  in  com. 

In  the  succeeding  reigns,  and  up  to  that  of  WiUiam  and  Maiy,  this 
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system  was  continued,  but  accompanied  by  various  modifications  as 
regards  the  limiting  prices  and  the  rates  of  duty  chargeable.  The 
prices  at  which  export  was  pemdtted  were  from  time  to  time  enlarged, 
until,  in  1670,  wheat  might  be  shipped  away  at  any  time  when  the 
price  did  not  exceed  5Z8.  id,  per  quarter.  At  the  same  time  import 
duties  were  imposed,  so  heavy  as  to  amoimt  to  a  prohibition,  the  object 
of  these  regulations  being  to  keep  the  price  of  wheat  always  as  high  as 
53<.  id.  per  quarter  for  the  advantage  of  the  land-owners.  Not  satisfied, 
however,  with  this  degree  of  favour,  this  powerful  class  succeeded  in 
1689  in  procuring  an  Act  (1  WiU.  &  Mary,  c.  12)  whereby  they  secured 
the  payment  of  a  bounty  amounting  to  5<.  per  quarter  on  the  exporta- 
tion of  wheat  when  the  price  did  not  exceed  i^  per  quarter ;  and 
bounties  according  to  the  same  scale  were  granted  for  the  export  of 
barley  and  other  grain. 

Not  content  with  interposing  obstacles  to  a  free  trade  in  com  with 
other  countries,  our  ancestors  uiought  fit  to  place  restrictions  upon 
that  trade  within  the  kingdom.  It  was  imagined,  that  if  the  consumers 
coidd  be  brought  to  deal  immediately  with  the  growers,  the  profit  of 
intermediate  dealers  would  be  saved.  Under  this  impression,  both 
parties  looked  unfavourably  upon  those  dealers ;  the  sellers  imagining 
that  they  could  obtain  better  prices,  and  the  buyers  that  they  could 
purchase  cheaper  but  for  the  middlemen,  while  the  common  people 
were  easily  led  to  believe  that  the  dearths  which  then  frequently 
occurred  were  attributable  to  the  practices  of  the  dealers  in  buying  up 
com  and  withdrawing  it  from  the  market.  An  Act  was  passed, 
declaring  it  to  be  an  offence  to  buy  com  in  one  market  with  intent  to 
sell  it  again  in  another ;  and  persons  guilty  of  this  offence,  to  which 
the  name  of  engrosdng  was  given,  were  punished  with  imprisonment 
and  the  pillory.  By  a  statute  of  Elizabeth,  no  person  was  permitted  to 
convey  com  from  one  part  of  the  kingdom  to  another,  unless  he  had 
a  licence  for  the  purpose,  the  right  of  granting  or  withholding  which 
was  confided  to  the  ma^gistrates  in  quarter  sessions.  These  restrictions 
were  modified  m  1624,* and  by  the  act  15  Charles  IL  c.  7,  the  engross- 
ing of  com  was  made  legal  whenever  the  price  of  wheat  did  not  exceed 
iSs,  per  quai-ter.  So  recently  as  the  year  1800,  when  the  price  of 
wheat  exceeded  100«.  per  quarter,  engrossing  however  has  been  held  to 
be  an  offence  at  common  law,  and  a  corn-dealer  was  convicted  of  itj  but 
was  not  brought  up  for  judgment. 

The  Act  of  1689  was  modified  in  1773,  by  reducing  to  iit,  per 
quarter  the  price  at  which  the  payment  of  bounty  was  to  cease,  and  in 
1815  the  granting  of  bounty  was  discontinued  by  law.  In  fact  no 
bounty  could  have  been  claimed  at  any  time  after  1792,  in  which  par- 
ticular year  the  average  price  for  the  whole  year  was  below  the  price 
fixed  in  1773.  At  that  time  (1773)  importation  was  permitted  upon 
payment  of  the  nominal  duty  of  6d.  per  ^quarter  whenever  the  price 
should  be  above  48^  This  permission  was  considered  injurious  to 
their  interests  by  the  land-owners,  who,  on  the  plea  that  the  country 
might  become  dependent  upon  foreign  countries  for  its  supply  of  food, 
succeeded  in  1791  in  obtaining  an  Act  whereby  the  price  at  which 
importation  was  allowed  at  6d.  per  quarter  was  raised  to  dis.,  a  duty 
of  2t.  6(/.  was  imposed  when  the  price  was  between  50s.  and  54^.,  and 
2is.  Zd.  per  quarter  was  charged  when  the  price  was  below  50«.  A 
new  law,  passed  in  1804,  shifted  the  price  at  which  the  prohibitory 
duty  of  24«.  Zd.  was  charged  to  63s. ;  between  that  price  and  66«.  the 
duty  was  28.  6d. ;  and  above  668.,  only  6d.  per  quarter.  Under  the 
Act  of  1791,  the  maritime  counties  of  England  were  divided  into  twelve 
districts,  and  importation  and  exportation  were  regulated  in  each  dis- 
trict by  their  respective  prices  ;  but  in  1804  this  plan  was  altered,  and 
the  aggregate  average  of  the  twelve  districts  was  taken  as  the  measure 
for  regulating  importation  and  exportation  to  and  from  the  kingdom. 

A  bill  for  raising  the  duties  on  importation,  which  was  brought  into 
the  House  of  Commons  in  1814,  met  with  so  much  opposition  that  it 
was  abandoned ;  but  in  the  following  year  ao  Act  was  passed,  after 
great  opposition,  and  exciting  great  clamour  on  the  part  of  the  people, 
allowing  the  free  importation  of  com  from  foreign  countries,  in  onler 
to  be  warehoused  or  re-exported,  but  forbidding  the  importation  for 
consumption,  unless  the  average  prices  were,  for  wheat,  80a. ;  for  rye, 
peas,  and  beans,  53*. ;  for  barley,  40a;  and  for  oats,  268.  Every 
description  of  com  might  be  brought  for  consumption  from  ike  British 
colonies,  when  the  prices  were, — for  wheat,  67*. ;  rye,  peas,  and  beans, 
448. ;  barley,  33«. ;  and  oats,  22«.  The  deficient  harvests  of  1816  and 
1817  raised  the  prices  above  these  limits,  abd  so  much  grain  was 
imported  free  of  duty  that  a  considerable  surplus  was  left  for  future 
and  more  abundant  years.  One  of  these  years  of  abundance  occurred 
in  1822,  and  during  the  next  twelve  months  the  prices  of  grain  fell 
below  what  they  had  been  in  any  year  since  1792.  It  was  expected,  on 
the  part  of  the  land-owners,  that  the  effect  of  the  Act  of  1815  would 
have  been  to  keep  the  price  of  wheat  steady  at  or  about  80».  per 
quarter ;  but  this  expectation  was  so  far  from  being  realised  that,  if  we 
except  the  years  of  scarcity  1816  and  1817,  the  average  price  of  the 
period  whicn  elapsed  before  the  system  of  prohibition  was  exchanged  for 
that  of  a  graduated  duty  in  1829,  was  only  58<.  Hd.  per  quarter.  In  the 
mean  time,  by  an  Act  passed  in  1823,  the  law  of  1815  was  modified  so 
as  to  allow  of  importation  whenever  the  prices  were, — for  wheat,  70«. ; 
for  rye,  peas  ftnd  beans,  46«. ;  for  barley,  35«.;  and  for  oats,  258.  p  r 
quarter;  but  a  duty  of  17«.  a  quarter  fur  wheat  (and  other  rates  in  pro- 
portion for  other  grain)  was  to  be  payable  during  the  first  three  months 
of  im|>ortation,  and  V2i.,  &c.,  thereatter.    The  prices  of  com  were  never 


such  during  its  continuance  as  to  bring  this  Act  into  operation.  In 
1825  the  importation  of  wheat  from  the  English  colonies  in  North 
America  was  legalised  upon  payment  of  a  duty  of  5$.  per  quarter,  with- 
out reference  to  the  price  in  the  English  market.  In  1826, along- 
continued  drought  caused  great  apprehensions  concerning  the  coming 
harvests ;  and  in  order  to  prevent  the  opening  of  the  ports  to  fresh 
importations,  and  the  consequent  probable  admission  of  a  (Quantity  of 
com  beyond  the  actual  wants  of  the  country,  by  which  prices  would 
have  been  affected  perhaps  for  years  after,  permission  was  given  to  the 
government  to  admit  by  proclamation  500,000  quarters  of  foreign 
wheat  then  warehoused  in  Uie  kingdom. 

The  inconvenience  of  the  system  of  alternate  prohibition  and  un- 
limited importation  was  at  length  fully  recognised  by  all  parties,  and 
in  1829  an  Act  was  passed  (9  Geo.  IV.  o.  60)  to  regulate  the  trade  in 
com.  The  principle  of  this  Act  was,  the  constant  freedom  of  importa- 
tion upon  the  payment  of  duties  fiuctuating  according  to  the  average 
price  of  grain,  decreasing  as  the  price  advances,  and  increasing  as  the 
price  faUs.  This  was  the  celebrated  "  sliding-scale  "  introduced  and 
carried  by  Sir  Bobert  PeeL  The  following  toble  exhibits  the  scale  of 
duties  graduated  according  to  the  average  prices  of  the  different  kind* 
of  grain* 


When  the  priee  nhall  be— 

perqr. 

62«.  and  under  68«. 

perqr. 

24«.  Bd. 

68 

6i 

n 

as    8 

M          „ 

65 

» 

88     8 

85 

66 

It 

W 

67 

tf 

67 

t» 

68 

II 

69          „ 

II 

70 

II 

n 

73 

abovs  7S«. 

• 

under  68«.  and  not  under  6U.  85    8 
and  in  respeet  of  each  integral  shilling, 
or  any  part  of  such  integral  sbiUing, 
b7  which  auch  prioe  shall  be  under  6U., 
suoh  duty  shall  bo  increased  by  U. 


When  the  price  shall  be  25«.  and 
under  26«.  per  qr.,  9«.  id.  duty ;  and 
in  respect  of  every  integral  shilling 
by  which  suoh  price  shall  be  above 
85«.,  such  duty  shall  be  decreased  by 
U.  6d.  until  such  price  shall  be  81s. 
Whenever  the  price  shall  be  above 
31».,  the  duty  shall  be  1*.  Whenever 
such  price  shall  be  under  25<.  and  not 
under  24«.,  10<.  dd. ;  and  in  respect 
of  each  integral  shilling,  or  any  part  of 
each  integral  shilling,  by  which  such 
price  shall  be  under  24«.  the  duty  shall 
be  increased  by  1«.  6<l. 


'When  the  price  shall  be  SSs.  and 
under  S4s.  per  quarter,  I2t.  M.  per 
quarter  duty ;  and  in  reapeot  of  every 
integral  shilling  by  which  such  price 
•ball  be  above  88s.,  sueh  duty  shall  be 
decreased  by  U.  64.,  until  such  price 
shall  be  4  It.,  and  whenever  the  price 
shall  be  at  or  above  4U.,  the  duty 
shall  be  U.  per  quarter.  Whenever 
the  price  shall  be  under  S8«.  and  not 
under  82«.,  18s.  10<l. ;  and  in  respect 
of  each  integral  shilling,  or  any  part 
of  each  integral  fchilling,  by  which 
suoh  price  shall  be  under  824.,  the 
duty  shall  be  iaereased  by  U.  M»  per 
quarter. 
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When  the  priee  shall  be  86s.  and 
under  87#.  per  quarter,  15«.  9d.  per 
quarter,  and  in  respect  of  every  In. 
tegral  shilling,  by  which  the  price 
•hall  be  above  86«.,  the  duty  shall  be 
decreased  by  Is.  6d.  untU  such  price 
shall  be  46s.  When  the  prioe  shall  b« 
at  or  above  46«.,  Is.  When  the  price 
shall  be  under  86«.  and  not  under 
85s.  per  quarter,  16s.  94. ;  and  in 
respect  of  each  integral  shilling,  or 
any  part  of  each  integral  shilling,  by 
which  ruch  price  shall  be  under  S5«., 
the  duty  shall  be  increased  by  Is.  M, 
per  quarter. 


On  the  7th  of  Hay,  1841,  an  abortive  attempt  was  made  by  the 
ministry  of  the  day  to  establish  a  fixed  duty  of  8«.  the  quarter  on  the 
importation  of  foreign  wheat.  The  dissolution  of  parliament,  which 
took  place  very  shortly  after  this  proposition,  was  unfavourable  to  the 
ministry.  However,  on  the  9th  of  February,  1842,  their  successors 
brought  forward  a  measure  for  a  modification  of  the  com  law  of  1828, 
which  was  successfully  carried^  and  came  into  operation  on  the  29th  of 
April  following. 

Under  the  Act  9  Geo.  IV.  o.  60,  which  lasted  from  the  15th  of  July, 
1828,  to  the  29th  of  April,  1842,  the  total  quantity  of  foreign  wheat 
admitted  was  18,562,856  quarters  and  4,805,150  owts.  of  foreign 
wheat-flour,  and,  in  addition,  at  a  lower  rate  of  duty,  597,700  quartora 
of  colonial  wheat  and  1,744,591  cwts.  of  colonial  flour.  Nearly  one- 
half  of  the  foreign  wheat  and  flour  was  admitted  at  the  lowest  rate  of 
duty,  and  comparatively  little  at  the  higher  rates,  as  the  following 
statement  will  show : — 


Duty  at 

Qrs.  Wheat. 

Cwts.  Wheat-flour. 

Is.       .        . 
2s.  %d.    . 
6s.  id. 
108.  Bd.    . 

.     5,788,045 

.        •    .     2,880,618 

.     1,997,226 

.     .        820,342 

1,758,372 
862,262 
519.128 
248,120 

The  average  rate  of  duty  was  under  6«.  the  quarter.  For  the  whde 
period  during  which  this  Act  was  in  operation  the  average  price  of 
wheat  in  England  and  Wales  was  59«.  4</.,  and  the  extreme  points  of 
fluctuation  in  the  weekly  averages  were  from  S6«.  Sd.  to  81«.  6d,,or 
122  per  cent.  The  highest  yearly  average  was  70«.  Sd.,  in  1839 ;  and 
the  lowest  39j.  4<f.,  in  1835.  In  1838  the  duty  underwent  thirty 
different  changes.  The  scale  of  duties  was  so  constructed  as  to  offer 
great  inducements  to  the  holders  of  foreign  wheat  to  withhold  suppUea 
until  the  duty  had  reached  the  lowest  point ;  and  a  rise  in  pricts,  at 
one  particular  point,  of  only  one  shilling,  brought  down  the  duty  four 
shillings.     It  was  often  stated  that  prices  were  fictitioui>ly  raised  in 
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order  that  the  dealers  might  gain  by  the  diminished  duty ;  but  the 
strong  motives  for  all  holders  of  wheat  to  keep  back  supplies,  operated 
much  in  the  same  way,  without  any  fraud  on  their  part.  In  a  single 
week,  when  the  lowest  duty  has  been  attained,  above  1,500,000 
quarters  of  wheat  have  been  liberated  from  the  bonding  warehouses, 
uie  holders  of  which  had  resolutely  resisted  the  prevailing  high  prices 
until  this  object  had  been  accomplished.  The  following  was  the  scale 
of  prices  and  rates  of  duty  for  foreign  wheat  and  wheat-meal  imder  the 
Act  5  Vict.  c.  14  :— 


Wheat 


Wkeaten  novr  or  MeaL 


Average  per  Qr. 

Duty  per  Qr. 

Duty  per  Cwt.    Duty  per  Barrel* 

t. 

«. 

£    «. 

a. 

£ 

d. 

4. 

nnder  91 

1     0 

0 

10 

"1 

»1        >. 

92 

0  19 

0 

6 

52-8-4  „ 

66 

0  18 

0 

10 

89         H 

66 

0  17 

0 

10 

2 

86         „ 

57 

0  16 

tr 

7 

97         „ 

98 

0  19 

0 

0  ; 

88         ,. 

59 

0  14 

0 

9 

89         „ 

60 

0  13 

0 

0} 

60         „ 

61 

0  12 

0 

s» 

61         „ 

62 

0  11 

0 

7} 

61         „ 

68 

0  10 

0 

o| 

68         „ 

64 

0     9 

0 

•4         „ 

69 

0     8 

0 

H 

65         „ 

60 

0     7 

0 

«l 

66.7.8  „ 

69 

0     6 

0 

0 

'i 

69         „ 

70 

0     5 

0 

»o       .. 

71 

0     4 

0 

*i 

n        ,» 

72 

0     8 

0 

9} 

78         „ 

78 

0     2 

0 

8 

:| 

78  and  upwards 

.     0     I 

0 

4 

n 

The  lowest  duty  in  the  above  scale  is  not  reached  by  jerks,  as  in  the 
former  one,  and  the  "  rest "  between  66a.  and  69a.  was  an  important 
modification.  One  hundred  and  thirty-eight  new  towns  were  added  in 
the  new  Act  to  the  one  hundred  and  fifty  which  returned  the  average 
prices  under  the  Act  of  1828.  From  July,  1842,  to  January,  1848, 
inclusive,  the  average  price  of  wheat  in  the  138  new  towns  was  58«.  Sd. ; 
in  the  150  old  towns,  52«.  6d, ;  making  an  aggregate  average  of  52a.  10(2. 
The  importations  of  wheat  which  took  place  under  the  4-ct  5  Vict.  c.  14^ 
from  April  29th,  1842,  to  5th  April,  1848,  were :— 


Arerage 

Avenge 

Porrfrn. 

Daty. 

Oolonitl* 

Duty. 

Wheat          .        .     2,638,478 

8«.    id. 

87,886 

la.  114. 

Wheat-iioor,  ewta.       624,491 

2a.  lid. 

602.868 

Oa.    Id. 

Under  the  Act  of  1828  the  duties  on  colonial  wheat  were  5a.  when 
the  price  here  was  imder  67a.,  and  6d,  when  at  or  above  67a.  the 
quarter.  The  Act  5  Viot  c.  14,  fixed  the  duties  on  colonial  wheat  as 
follows :  Whea  the  price  here  was  under  55a.  the  quarter,  the  duty 
was  5a. 


95a.  and  under  56a. 
56«.         „  97a. 

97a.         „         98a. 
98a.  and  upwards 


duty  4a« 
„  8a. 
„  2a. 
„    la. 


An  the  efforts,  however,  to  maintain  com  at  an  equable  price  were 
vain.  At  length,  in  1845,  the  potato-rot  in  Ireland  created  serious 
apprehensions  of  a  famine  in  the  United  Kingdom,  close  approaches  to 
"which  had  already  been  felt  in  Ireland.  On  November  22,  Lord 
John  Russell  wrote  a  letter  from  Edinburgh  declaring  himself  in 
favour  of  a  total  rei>eal  of  the  corn-laws.  On  l3ecember  4,  the  *  Times' 
announced  that  the  ministry  had  resolved  to  assemble  Parliament 
early  to  take  the  corn-laws  into  consideration,  with  a  view  to  their 
abolition;  but  on  the  10th,  the  ministers  resigned,  and  Lord  John 
Russell  received  the  Queen's  commands  to  form  a  new  administration. 
This,  in  the  face  of  a  parliament  elected  almost  for  the  purpose  of 
sustaining  protection,  he  was  unable  to  effect,  and  on  Dec.  20,  Sir 
Robert  Peel  re-accepted  ofiBce.  In  the  meantime  the  Anti-Com-Law 
League  commenced  its  operations,  and  numerous  meetings  were  held, 
at  which  Mr.  Cobden  and  Mr.  Bright  attended,  and  large  subscriptions 
-vrere  raised,  in  order  to  effect  tlieir  object  of  promoting  freedom  m  the 
com  trade.  Meetings  were  also  held  by  large  bodies  of  labouring  agricul- 
turists, and  on  Jan.  8, 1846,  addresses  were  presented  to  the  Queen 
by  the  corporations  of  London  and  Dublin  praying  her  to  open  the 
(ports  for  the  importation  of  com  dutv  free.  On  Jan.  22,  the  parlia- 
ment was  opened  by  the  Queen,  who,  m  her  speech,  after  allu(&ng  to 
the  failure  of  the  potato  crop,  noticed  the  prosperous  state  of  the 
revenue  as  a  proof  of  the  wisdom  of  former  measures  passed  for  the 
relaxation  of  protective  duties,  and  suggested  whether  the  "  principle 
might  not  be  yet  more  extensively  applied,"  and  further  reductions 
and  remissions  made.  On  Jan.  27,  in  a  committee  of  the  whole  House, 
Sir  Robert  Peel  developed  his  plan  for  removing  all  the  restrictive 
duties  on  the  importation  of  com,  and  substituting  instead  a  fixed 
duty  of  one  shilling  per  quarter  on  all  com  imported,  whatever  the 
price  might  be,  and  at  the  same  time  reducing  and  modifying  the 
duties  on  other  articles  of  food.  A  vehement  opposition  was  raised 
against  the  measure  in  the  House  of  Commons,  which,  during  its 


progress,  degenerated  into  violent  attacks  on  the  personal  character 
and  motives  of  Sir  Robert  Peel;  but  after  a  series  of  debates  and 
several  divisions,  the  third  reading  was  carried  on  May  15,  by  827  votes 
against  229.  On  May  18,  the  bill  was  introduced  into  the  House 
of  Lords  by  the  Duke  of  Wellington,  and  after  a  series  of  animated 
debates,  and  in  the  face  of  an  earnest  opposition,  it  was  passed  on 
June  25,  without  a  division,  the  opponents  having  been  outvoted  on 
several  amendments  that  had  been  proposed  by  them  during  the  discus- 
sion. The  bill  received  the  royal  sanction  on  June  26.  On  the  25th 
Sir  Robert  Peel  had  been  defeated  on  the  Protection  to  Life  in  Irehind 
Bill,  and  on  the  29th  be  announced  his  resignation,  having  succeeded 
in  canying  this  most  important  measure. 

It  will  have  been  seen  that  for  a  long  series  of  years  England  expoHM 
grain,  and  efforts  were  made  to  encourage  the  exportation.  In  1689,  an 
Act  was  passed  allowing  a  bounty  of  6a.  per  quarter  when  exported,  if 
the  home  price  did  not  exceed  48a.  per  quarter ;  but  in  1778  the  home 
price  was  reduced  to  44a.  per  quarter  before  the  botmty  was  allowed. 
This  bounty  was  not  abolished  by  Act  till  1815,  though  the  price  at 
home  had  been  so  high  as  to  negative  its  effects,  except  in  1792,  when 
the  yearly  average  was  only  41a.  9d.  per  quarter.  In  fact,  from  1790 
England  ceased  ^together  to  be  an  exporting  country.  In  1800  and 
1801,  there  were  two  bad  harvests,  and  in  the  latter  year  wheat 
reached  the  unprecedented  price  of  115a.  lid.  per  quarter,  and  the 
quantity  imported  in  the  two  years  was  2,688,866  quarters.  This 
occasioned  a  greater  cultivation  of  land,  and  from  1800  to  1809  there 
were  847  indosure  bills  passed.  In  1810  there  was  another  deficient 
harvest,  and  1,491,341  quarters  were  imported-  In  1812,  though  the 
price  of  wheat  advanced  to  122a.  8d.  per  quarter,  only  244,885  quarters 
were  imported.  In  1818,  on  the  contrary,  when  the  average  price  was 
only  83a.  8rf.  per  quarter,  there  were  imported  1,508,518  quarters. 
The  framers  of  the  law  of  1829  intended  it  to  prevent  fluctuations  in 
the  price  of  English  grain,  but  in  the  seven  years,  notwithstanding  the 
provision,  the  price  varied  from  75a.  8d.  in  1829  to  86a.  Sd.  in  1885, 
descending  regularly  every  year ;  while  in  the  three  years,  1829, 1880, 
and  1881 ,  there  were  imported  4,557,786  quarters.  In  fact,  the  Act  was 
a  total  failure,  as  far  an  regarded  protection  to  the  agriculturist,  while 
it  acted  very  injuriously  to  the  population  of  the  kingdom  by  arti- 
ficially raising  the  price  of  bread,  without  any  corresponding  advantage 
to  the  revenue ;  for  the  great  bulk  of  the  importations  was  always 
brought  in  at  a  low  rate  of  duty.  The  total  quantity  imported,  how- 
ever, kept  increasing,  with  occasional  exceptions ;  but  in  1845,  waiting 
the  repeal  of  the  duty,  the  importation  was  only  1,142,700  quarters,  of 
which  only  815,615  were  taken  for  home  consumption.  In  1846,  after 
the  repeJ,  there  were  imported  1,487,944  quarters,  and  1,995,852 
were  taken  for  home  consumption.  In  1847,  there  were  imported 
2,650,058  quarters ;  besides  6.829,646  cwts.  of  wheat-meal,  8,614,687 
quarters  of  Indian  com,  and  1,451,020  cwts.  of  Indian  com-meal.  In 
1848,  there  were  imported  2,594,018  quarters  of  wheat,  1,765,475  cwts. 
of  flour,  and  1,586,781  quarters  of  Indian  c6m.  In  1849,  there  were 
imx>orted  3,872,134  quarters  of  wheat,  8,371,801  cwts.  of  flour, 
2,247,424  quarters  of  Indian  com,  and  102,173  cwts.  of  Indian  com- 
meal.  In  1850,  there  were  imported  3,754,598  quarters  of  wheat, 
8,856,050  cwts.  of  flour,  1,286,264  quarters  of  Indian  com,  and  11,401 
cwts.  of  meal.  In  1851,  the  importations  were,  wheat  8,833,686 
quarters,  flour  5,868,478  cwts.,  Indian  com  1,819,782  quarters,  and 
meal  9,562  cwts.  In  1852,  they  were,  wheat  3,068,892  quarters,  flour 
8,889,583  cwts.,  Indian  com  1,479,891  quarters,  and  meal  742  cwts. 
In  1868,  they  were,  wheat  4,945,814  quarters,  flour  4,646,400  cwts., 
Indian  com  1,552,934  quarters,  and  meal  15,681  cwts.  In  1854,  there 
were  imported  8,431,222  quarters  of  wheat,  and  8,646,505  cwts.  of 
flour.  In  1855,  the  importations  were,  wheat  2,667,702  quarters,  and 
1,904,224  cwts.  of  flour.  In  1856,  they  were,  wheat  4,072,833  quarters, 
flour  8,970,100  cwts.,  Indian  com  1,777,818  quarters,  and  meal  7,880 
cwts.  In  1857,  they  were,  3,417,957  quarters  of  wheat,  2,178,148  cwts. 
of  flour,  1,150,783  quarters  of  Indian  com,  and  1092  cwts  of  meal. 
In  1858,  they  were,  4,275,435  quarters  of  wheat,  8,890,252  cwts.  of 
flour,  1,762,320  quarters  of  Indian  com,  and  4720  cwts.  of  meal.  The 
average  price  of  wheat  per  quarter  was  69a.  in  1856,  56a.  7d,  in  1857, 
and  44a.  id,  in  1858. 

The  principal  supplies  of  foreign  com  to  Great  Britain  are  drawn 
from  Russia,  Pmssia,  Denmark,  Mecklenburg,  the  Hanse  'fowns, 
Spain,  Turkey,  Wallachia,  Moldavia,  Egypt,  the  United  States,  occa- 
sionally rather  large  quantities,  especially  as  flour,  from  France,  some 
from  our  own  American  colonies,  and  small  quantities  from  various 
other  places.  Russia,  Prussia,  and  the  United  States  are  the  principal 
contributors.  The  total  computed  value  of  all  the  com  and  meal 
imported  in  1858,  including  oats,  barley,  and  all  the  other  species, 
vTas  19,992,9712. 

CORN-RENT  is  a  money-rent  varying  in  amount  according  to  the 
fluctuations  of  the  price  of  com.  In  some  countries  rent  is  paid  in  the 
produce  of  the  land  itself ;  but  in  no  part  of  the  United  Kingdom  does 
this  primitive  custom  exist.  Some  landlords  in  Ireland,  indeed,  for 
the  accommodation  of  their  tenants,  were  accustomed  to  accept  com 
in  payment  of  their  rent,  at  the  price  of  the  nearest  market,  and  ship 
it  to  England  for  sale;  but  the  rent  is  calculated  in  money.  (Seie 
Appendix  F  to  '  First  Report  of  Poor  Laws  (Ireland)  Commissioners,' 
1886,  p.  221.) 

A  corn-rent  la  founded  upon  the  principle  that  a  fom  being  assumed 
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to  grow,  upon  an  average,  a  certain  quantity  of  produce,  the  value  of 
such  proportion  of  that  produce  as  may  be  agreed  upon  shall  be 
paid  to  the  landlord  as  rent.  But  as  the  prices  of  all  produce  are 
liable  to  considerable  variation,  and  as  the  profits  arising  from  the  land 
must  generally  be  mainly  dependent  upon  the  prices  for  which  the 
produce  is  sold,  it  is  supposed  to  be  equitable  to  the  farmer  that  the 
money  value  of  that  portion  of  the  produce  which  he  pays  as  rent 
should  be  calculated  so  as  to  vary  with  prices,  instead  of  being  deter- 
mined by  any  arbitrary  or  xmvaryiug  standai^d.  And  it  is  undeniable 
that  with  long  leases  a  corn-rent  is  a  security  against  the  growth  of 
any  serious  disproportion  between  the  rent  originally  agreed  upon  and 
the  actual  value  of  the  produce  of  the  land.  If  the  farmer,  under  the 
security  of  a  long  lease,  lay  out  capital  upon  the  land  and  thus  in- 
crease the  quantity  of  produce,  he  derives  the  entire  benefit  arising 
from  increased  production,  as  the  quantity  to  be  paid  as  rent  haa 
already  been  agreed  upon ;  and  he  is  secured  against  loss  caused  by  a 
fall  in  prices,  as  the  amount  of  his  rent  is  governed  by  prices. 

For  the  purpose  of  assessing  a  corn-rent  the  average  price  of  wheat 
alone,  or  of  wheat  and  other  grain,  is  taken — sometimes  for  the  last 
year,  and  sometimes  for  a  certain  number  of  years.  If  the  price  for 
one  year  only  be  taken,  the  results  to  the  farmer  may  be  thus  stated : — 
When  prices  are  low  from  a  limited  demand  for  produce,  his  rent  is 
reduced ;  and  when  they  are  low  from  increased  production,  his  rent 
is  still  reduced,  although  he  has  more  produce  than  usual  to  sell. 
When  prices  are  high  from  an  increased  demand,  he  has  more  rent  to 
pay,  but  the  remunerative  prices  enable  him  to  pay  it  easily;  but 
when  an  advance  of  prices  is  caused  by  scarcity,  his  rent  is  raised, 
while  the  high  prices  may  be  counterbalanced  by  the  diminished 
quantity  of  produce  which  he  has  to  sell.  Thus  in  three  cases  out  of 
four  a  corn-rent  is  favourable  to  the  farmer ;  and  even  in  the  fourth 
case  he  is  secured  from  loss  by  its  favourable  operation  in  other  years. 
In  some  leases  also  a  further  advantage  is  given  to  him  by  fixing  a 
maximum  price :  and  thus  if  prices  should  happen  to  rise  beyond  that 
point,  he  derives  the  whole  profit  accruing  from  the  difference. 
Under  this  system  of  annual  averages,  so  advantageous  to  the  farmer, 
there  is  a  certain  degree  of  imfaimess  to  the  landlord,  which  is  some- 
times corrected  by  assessing  rent  upon  the  average  price  of  different 
kinds  of  produce  for  a  certain  number  of  years ;  by  which  means  a 
just  proportion  is  maintained  between  the  money-rent  and  the  average 
annual  value  realised  from  the  land.  It  is  upon  this  principle  that  the 
tithe  rent-charges  are  calculated,  from  the  average  price  of  grain  for 
seven  years  [Tithes]  ;  and  corn-rents  are  sometimes  regulated  by  the 
scale  of  average  prices  published  annually  for  the  purposes  of  the 
Tithe  Commutation  Act.  In  Wiltshire  some  farms  are  let  in  this 
manner,  but  their  nimiber  is  inconsiderable.  The  rent  of  grazing  and 
dairy  farms  cannot  be  regulated  by  the  ordinaiy  system  of  corn- 
averages;  but  in  some  of  the  dairy  farms  of  Cheshire  the  rent  is 
determined  by  the  average  price  of  wheat  and  of  cheese.  In  many 
parts  of  the  south  of  Scotland  corn-rents  are  paid  according  to  the 
fiar  prices  of  com,  as  determiQed  in  each  county  by  a  jury  summoned 
by  the  sheriff  for  that  purpose. 

The  principle  of  a  corn-rent  is  by  no  means  of  recent  origin ;  for  by 
an  act  18  Elizabeth,  §  6,  it  was  required  that  in  all  future  leases 
granted  by  the  colleges  in  the  universities  of  Oxford  and  Cambridge, 
and  by  the  colleges  of  Winchester  and  Eton,  one-third  part  at  least 
of  the  old  rent  shall  be  reserved  and  paid  in  good  wheat  at  6s.  Sd,  the 
quarter  or  under,  and  good  malt  at  5«.  the  quarter  or  under  :  or  shall 
be  paid  in  ready  money  after  the  rate  of  the  best  wheat  and  malt  sold 
at  the  nearest  market. 

{Journal  of  the  Royal  Agricultural  Society,  vol.  v.  pp.  84, 177 ;  see  also 
Index  to  Report  on  Agricultural  IHstress,  1836.) 

CORN-TRADE,  ANCIENT.  The  production  of  com,  one  of  the 
chief  necessaries  of  life,  and  its  commercial  exchange,  have  been  a 
subject  of  the  first  importance  in  all  ages.  It  is  proposed  here  to  state 
briefly  the  general  nature  of  the  trade  in  com  among  two  of  the  states 
of  antiquity  to  whom  we  are  mainly  indebted  for  our  knowledge  of 
the  economical  condition  of  ancient  times.  There  are  few  important 
political  questions  at  the  present  day  to  which  we  cannot  find  some- 
thing similar  in  former  times ;  and  the  blunders  of  ancient  legislation 
may  still  be  instructive  to  modem  statesmen. 

Athenian  Corn-Trade. — The  small  and  comparatively  barren  terri- 
tory of  Attica  did  not  produce  sufficient  com  for  the  consumption 
of  the  inhabitants.  Com  was  brought  into  the  Pineus,  the  port  of 
Athens,  from  the  countries  bordering  on  the  Black  Sea,  Syria,  Egypt, 
and  other  parts  of  Africa,  and  from  Sicily.  Demosthenes  asserted 
(b.c.  855)  that  the  Athenians  imported  more  grain  than  any  other 
people  ('  Against  Leptines,*  c.  9).  But  the  trade  in  com  between 
Greece  and  the  Black  Sea  was  of  some  magnitude  at  a  much  earlier 
date.  In  B.o.  480,  Xerxes,  while  at  Abydos,  on  his  way  to  the 
invasion  of  Greece,  saw  the  com-ships  tiiat  were  sailing  from  the  Black 
Sea  and  through  the  Dardanelles  and  carrying  com  to  Peloponnesus 
and  jEgina.  (Herodotus,  vii.  147.)  Some  parts  of  the  country  on  the 
coast  of  the  Black  Sea  now  export  grain,  and  probably  have  exported 
grain  ever  since  the  time  of  Xerxes. 

The  importation  of  grain  into  Attica  was  a  matter  that  was  pro- 
tected and  regulated  by  the  state;  and  instances  are  mentioned  of 
armed  ships  convoying  the  corn-vessels  from  the  Black  Sea  to  the 
Pirscus.    The  exportation  of  com  from  Attica  was  forbidden ;  and  only 


one-third  of  the  foreign  com  that  was  imported  into  the  Pirseus  could 
be  re-exported  to  other  countries :  this  law  as  to  importation  was  en- 
forced by  the  overseers  of  the  harbour.  The  law  interfered  with  the 
trade  in  com  in  other  ways  also,  with  the  intention  apparently  of 
keeping  prices  low :  but  with  what  success  it  is  easy  to  conjecture. 
Engrossing  or  the  buying-up  of  com  was  a  serious  offence :  a  man 
could  not  purchase  more  than  fifty  loads  (called  ^opfioi).  The  amount 
of  these  loads  cannot  be  exactly  ascertained,  nor  is  it  material :  the 
principle  is  clearly  shown  by  the  limitation.  The  penalty  for  violating 
this  law  was  death.  Boeckh  ('  Public  Economy  of  Athens,'  Eng.  trans.) 
states  the  law  thus :  "  In  order  to  prevent  the  accumulation  and 
hoarding  of  com,  engrossing  was  very  much  restricted;  it  was  not 
permitted  to  buy  at  one  time  more  than  fifty  such  loads  as  a  man 
could  carry."  According  to  this  a  man  might  buy  fifty  loads  as  often 
as  he  pleased  at  different  times.  But  the  meaning  of  the  passage  of 
Lysias  is  that  a  man  must  not  buy  up  com  so  as  to  have  on  hand  more 
than  fifty  loads  at  a  time.  This  interpretation  is  consistent  with  the 
Greek,  and  the  other  is  not ;  and  it  is  not  open  to  the  same  kind  of 
objection  that  Boeckh's  interpretation  is. 

The  absurdity  of  the  Athenian  legislation  on  the  trade  in  com 
appears  from  a  speech  of  Lysias  against  the  com-dealers  (Kar^  ruy 
2tToirarA.a;y).  The  corn-dealers  were  generally  aliens,  and  their  business 
made  them  objects  of  popular  detestation :  it  was  alleged  that  they 
bought  up  com,  and  refused  to  sell  it  when  it  was  wanted,  and  thus 
compelled  the  buyers  to  pay  them  their  own  price.  Yet  it  is  stated  by 
Lysias  that  the  law  was,  that  a  dealer  must  sell  his  com  only  one 
obolus  dearer  (the  medimnus?)  than  he  bought  it.  Thus  the  law 
attempted  to  fix  the  maximum  profit  of  the  dealers.  But  they  evaded 
the  law,  according  to  the  same  authority,  by  selling  it  a  drachma  (six 
oboli)  higher  on  the  same  day  :  the  meaning  of  the  orator  here  is  not 
quite  clear.  The  orator  states  that  the  hope  of  great  gain  made  the 
dealers  run  the  risk  of  the  extreme  penalty  of  the  law.  He  urges  the 
court  which  was  then  sitting  for  the  trial  of  some  of  the  corn-dealers 
whom  he  was  prosecuting,  to  enforce  the  penalty  against  them,  and  so 
make  them  mend  their  manners;  and  he  represents  both  the  con- 
sumers and  the  importers  of  com  as  suffering  from  the  combinations  of 
the  dealers.  A  more  signal  instance  of  absurdity  and  conm:iercial 
ignorance  is  not  extant  than  this  oration. 

To  carry  the  laws  as  to  the  sale  of  com  into  effect,  the  Athenians 
had  com  wardens  (fftroip^XaKfs)  who  kept  an  account  of  the  com  that 
was  imported,  inspected  flour  and  bread,  and  saw  that  they  were  sold 
of  the  weight  and  at  the  price  fixed  by  law. 

Various  enactments  were  made  with  a  view  of  securing  a  supply  of 
com ;  such  as  that  no  money  should  be  lent  on  a  vessel  which  did  not 
bring  back  to  Athens  a  return  cargo  of  goods,  among  which  oom  was 
mentioned ;  and  that  no  person  living  in  Attica  should  import  com  to 
any  place  except  the  port  of  Athens.  The  interest  of  individuals,  and 
ultimately  the  real  interests  of  the  community,  were  thus  set  in  oppo- 
sition to  the  supposed  interests  of  the  state,  and  evasions  of  the  laws 
are  oft^n  spoken  of.  Individuals  attempted  what  they  will  always  do, 
to  sell  their  grain  at  the  dearest  market.  (Xenophon,  '(Econom./ 
0.  20.) 

There  were  public  com- warehouses  at  Athens,  in  which  com  was 
lodged  that  had  been  purchased  at  the  expense  of  the  state,  and  some- 
times, as  it  appears,  by  private  contributions.  There  were  ofiicers 
appointed  to  purchase  the  com  (corn-buyers,  a-iT&vai),  and  persons  to 
give  or  measure  it  out  (iaro^ticrcu).  Com  so  purchased  was  probably 
sold  to  the  people  at  a  low  price,  and  sometunes  also  there  were  gra- 
tuitous distributions  of  it,  as  at  Rome ;  and  occasionally,  as  at  Rome 
also,  presents  ^  of  grain  were  received  from  foreign  princes  or  rich 
persons,  and  distributed  among  the  people  gratis. 

This  subject  has  been  investigated  by  Boeckh, '  Public  Economy  of 
Athens,'  translated  by  Mr.  (now  Sir)  G.  C.  Lewis,  2nd  edition,  revised, 
1842 ;  and  these  remarks  are  mainly  founded  on  what  is  said  there. 
The  subject  is  curious,  but  unfortunately  we  must  collect  our  informa- 
tion mainly  from  detached  passages  of  the  Athenian  orators,  who  deal 
largely  in  falsehood  and  exaggeration,  and  it  is  not  possible  to  arrive  at 
certainty  on  some  points. 

Roman  Corn-trade, — What  we  know  of  the  ancient  corn-trade  of 
Italy  mainly  relates  to  the  city  of  Rome.  From  an  earlv  period  it 
belonged  to  the  administration  to  see  that  the  city  was  duly  supplied 
with  grain.  The  immediate  neighbourhood  of  Rome  did  not  supply 
the  wants  of  the  city,  and  grain  was  imported  into  Rome  hom  the 
country  of  the  Volsci  and  from  Cumae  soon  after  the  establishment  of 
the  considar  government.  (Livy,  iL  9.)  An  importation  of  com  from 
Sicily  is  mentioned  by  Livy  (ii.  41)  imder  the  year  B.o.  486.  As  the 
Romans  extended  their  empire,  and  provincial  governments  were 
formed,  such  as  those  of  Sicily  and  Sazxlinia,  supplies  of  grain  were  got 
from  foreign  parts.  After  the  conquest  of  Sicily,  the  proprietors  were 
allowed  to  keep  their  lands  on  condition  of  paying  a  tenUi  of  the  pro- 
duce to  the  Romans,  according  to  the  svstem  which  had  been  esta- 
blished by  King  Hiero.  Sardinia,  after  uie  conquest,  paid  the  same. 
(Livy,  xxxvi.  2.)  The  mode  of  proceeding,  as  to  the  tenths  in  Sicily, 
was  this:  the  cultivator  gave  notice  of  what  quantity  of  land  he 
intended  to  sow,  and  an  entry  was  made  of  it.  The  Roman  state  took 
the  tenth  of  the  produce  in  kind,  which  the  cultivator  was  bound  to 
convey  to  some  port  in  Sicily,  where  it  was  embarked  for  Rome.  All 
the  wheat  produced  by  the  tenths  was  entered  in  the  public  books. 
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and  H  was  all  oonyeyed  to  Rome  or  to  the  annies  which  were  serying 
in  parts  remote  from  Rome ;  this  at  least  appeals  to  have  been  the 
general  rule. 

Sometimes  two-tenths  of  the  produce  were  claimed  by  the  Roman 
Btate  (Livy,  zzxvi.  2  ;'  xxxvii.  2),  but  in  this  case  the  second  tenth  was 
paid  for  out  of  the  Roman  Aerarium.  Presents  of  grain  from  foreign 
states  and  princes  were  sometimes  made  to  the  Romans.  (Plutarch, 
'  C.  Gracchus/  o.  2.)  Thus  it  appears  that  the  state  undertook  to  pro- 
vide the  chief  supply  of  grain  for  the  oily :  the  grain  was  sometimes 
sold,  and  sometimes  distributed  gratis  among  the  poor,  a  practice 
which  became  common  under  the  late  republic.  Besides  these  distri- 
butions of  com  at  the  public  expense,  the  wealthy  Romans  who  sought 
popularity  sometimes  xnade  like  distributions  of  corn  among  the  poorer 
citizens,  as  M.  Crassus  the  Rich  did  in  his  consulship.  (Plutarch^ 
*Craasu8,'c.  2, 12.) 

It  does  not  appear,  then,  that  the  chief  supply  of  com  for  the  city 
of  Rome  during  the  republic  was  furnished  in  the  regular  way  of  trade. 
It  was  the  business  of  the  state  to  keep  the  proper  supply  of  com  for 
the  city  in  the  public  warehouses ;  but  Uie  supply  was  not  always  equal 
to  the  demand)  and  it  also  often  happened  that  manj  people  could  not 
afford  to  pay  the  price.  Scarcity  was  not  uncommon  both  under  the 
republic  and  the  empire. 

In  Livy  (iv.  12)  we  have  a  notice  of  the  creation  of  a  Pnefectus 
Annonie,  or  superintendent  of  provision,  L.  Minucius,  B.C.  440,  in  a 
season  of  scarcity.  He  exercised  his  office  in  an  arbitrary  manner,  by 
compelling  persons  to  state  what  com  they  had  in  their  possession,  and 
to  sell  it ;  and  he  endeavoured  to  ndse  a  popular  clamour  against  the 
corn-dealers,  U  Frumentarii  here  means  private  dealers.  Cn.  Pompeius 
Magnus  was  intruysted  with  the  superintendence  of  provision  for  five 
years.  (Cicero, '  Ad.  Attic,'  iv.  1.)  Augustus,  at  the  urgent  impor- 
tunity of  the  people,  took  on  himself  the  office  of  Prsefectus  Annonso, 
such  as  Pompeius  held  it.    (Dion.  Cassius,  liv.  1.) 

Under  the  early  republic  many  parts  of  Italy  were  well  cultivated, 
and  Rome,  as  already  observed,  derived  supplies  of  com  from  various 
parts  of  the  peninsula.  But  the  civil  wars  which  devastated  Italy  near 
the  close  of  the  republic  were  injurious  to  agriculture.  Murder  and 
proscription  thinned  the  numbers  of  the  people,  and  life  and  property 
were  insecure.  Many  of  the  lands  changed  owners,  and  the  property 
of  those  who  were  cut  off  by  violence  fell  into  the  hsuids  of  others,  and 
chiefly  of  the  soldiers.  These  and  other  causes  made  Italy  lees  pro- 
ductive about  the  time  of  the  Christian  era  than  it  had  been  some 
centuries  earlier.  Even  under  the  peaceable  administration  of  Augustus, 
60,000,000  modii  of  wheat  were  annually  imported  into  Italy  and  Rome 
from  £gypt  and  the  Roman  province  of  Africa.  The  modius  is  esti- 
mated at  1  gallon  and  7 '8576  pints,  English  measure.  But  this  did 
not  prevent  scarcity  :  there  was  a  great  famine  at  ^Rome  in  the  latter 
part  of  the  administration  of  Augustus*  (Dion  Cassius,  Iv.  26 ;  Veil. 
Pateic,  ii.  104 ;  Suetonius,  *  Augustus,'  c.  42.)  The  general  adminis- 
tration of  Tiberius,  the  successor  of  Augustus,  is  commended  by  Tacitus. 
('  Annal.,'  iv.  6.)  He  endeavoured  to  secure  a  proper  supply  of  com  by 
intrusting  to  t^e  Publicani  the  management  of  the  tenths  of  grain 
from  the  provinces ;  but  there  was  a  great  famine  m  his  time,  and  the 
high  price  of  grain  almost  caused  an  insurrection.  The  emperor 
showed  that  he  nad  not  neglected  this  important  part  of  the  adminis- 
tration :  he  published  a  list  of  the  provinces  from  which  corn  was 
brought,  and  he  proved  that  the  importation  was  lazger  than  in  the 
time  of  Augustus.  (Tacit, '  AnnaL,'  vL  13.)  Again,  under  the  admi- 
nistration of  the  Emperor  Claudius,  a  famine  in  Rome  occurred. 
(Tacit., '  AnnaL,'  xii.  43.)  Tacitus  observes,  that  during  the  scarcity 
Claudius  was  assailed  with  menaces  while  he  was  seated  on  the  tribunal 
in  the  forum,  and  he  only  escaped  by  the  aid  of  his  soldiers.  He  adds 
that  there  were  only  fifteen  days'  provisions  in  the  city;  and  "  formerly 
Italy  used  to  export  supplies  for  the  legions  to  distant  provinces ;  nor 
is  Italy  now  barren,  but  men  prefer  cultivating  Egypt  and  Africa,  and 
the  existence  of  the  Roman  people  is  intrusted  to  ships  and  the  dangers 
of  the  sea."  Claudius  subsequently  paid  great  attention  to  the  supply- 
ing of  Rome  wiUi  com.  Under  Nero,  the  successor  of  Claudius,  there 
was  a  famine  at  Rome.    (Suetonius, '  Nero,'  c.  45.) 

The  comparison  of  ancient  and  modem  prices  of  grain  is  a  difficult 
subject,  and  the  results  hitherto  obtained  are  not  satis&ctory.  It  is 
also  necessary  to  be  caref id  in  considering  the  circumstances  when  any 
prices  are  mentioned.  P.  Scipio  on  one  occasion  (b.o.  200)  sent  a  great 
quantity  of  com  from  Africa,  which  was  sold  to  the  people  at  four  ases 
the  modius.  (Livy,  xxxi  4.)  In  the  same  book  of  Livy  (c.  50)  another 
sale  is  mentioned  at  the  rate  of  two  ases  the  modius.  But  on  these, 
as  on  many  other  occasions,  these  prices  were  not  the  market-prices  at 
which  wheat  would  have  sold,  but  they  were  the  lower  prices  at  which 
the  state  sold  the  grain  in  order  to  relieve  the  citizens.  Rome,  both 
under  the  republic  and  the  early  empire,  suffered  occasionally  from 
scarcity  or  from  high  prices  of  grain.  It  is  possible  that  a  supply 
might  have  readily  been  procured  from  foreign  parts  if  there  had  been 
a  body  of  consumers  in  Rome  to  pay  for  it.  But  the  export  of  grain  to 
Rome  was  not  a  regular  trade ;  it  was,  as  above  explained,  a  system  by 
which  the  Romans  drew  from  their  provinces  a  contribution  of  com 
for  the  consmnption  of  the  capital,  and  it  was  not  regulated  by  the 
steady  demand  of  an  industrious  class  who  could  pay  for  it.  The  reign 
of  Tiberius  appears  to  have  been  a  period  of  scarcity ;  the  complaints 
were  loud,  and  the  emperor  fixed  the  price  of  com  in  Rome,  and  he 
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promised  to  give  the  merohants  a  bounty  of  two  sesterces  on  the 
modius.  This  seems  to  mean  that  the  emperor  fixed  tiie  prices  for  all 
grain,  including  whatev^  private  merchants  might  have ;  but  to  make 
them  amends  tor  any  l6ss,  he  paid  them  part  of  their  prices  out  of  the 
treasury.  Alter  the  fire  at  Rome,  in  the  time  of  Nero,  Tacitus  speaks 
of  the  price  of  com  being  lowered  to  three  sesterces  the  modius.  The 
Emperor  Diocletian,  by  an  edict,  fixed  the  prices  of  all  articles  through 
the  Roman  empire.  The  reason  for  this  measure  is  stated,  in  the 
preamble  to  the  edict,  to  be  the  high  market-price  of  provisions,  which 
is  attributed  to  the  avarice  of  the  dealers,  and  was  not  limited  even 
when  there  was  abundance.  (Inscription  of  Stratonioeia ;  see  an 
Edict  of  Diocletian,  fixing  a  maximum  of  prices  throughout  the  Roman 
empire,  a.d.  308,  by  Colonel  Leake,  London,  1826,  8vo.) 
'  It  does  not  appear  whether  the  grain  which  was  brought  to  Rome 
from  the  provinces  was  brought  in  public  ships,  or  in  private  ships,  by 
persons  who  contracted  to  carry  it.  There  seems,  however,  to  be  no 
doubt  that  there  was  also  importation  of  com  by  private  persons,  and 
that  there  were  no  restricUons  on  the  trade,  for  the  object  was  to  get 
a  full  supply.  A  constitution  of  Valentinian  and  Valens  ('  De  Canone 
Frumentario  Urbis  Romss,'  Cod.  xi,  tit.  23)  declares  that  merchants 
(nautioi)  were  to  make  a  declaration  of  the  grain  which  they  imported 
before  the  governors  (of  provinces)  and  the  magistrates,  and  that  they 
had  only  good  com  on  board ;  and  it  was  the  business  of  the  authorities 
to  see  that  the  grain  was  good.  The  provisioning  of  Constantinople, 
Alexandria,  and  probably  other  great  cities,  under  the  later  empire,  was 
subject  to  regulations  similar  to  those  of  Rome,  and  there  were  pubUc 
granaries  in  those  cities. 

It  is  almost  impossible  to  collect  from  the  scattered  notices  in  the 
Roman  writers  a  just  notion  of  the  nature  of  the  trade  in  grain.  So 
far  as  concerns  Rome,  we  can  hardly  suppose  that  there  was  a  regular 
trade  in  our  sense  of  the  term.  The  chief  supply  of  grain  was  provided 
by  the  state.  That  which  is  best  left  to  private  enterprise  was  under- 
taken by  the  government.  It  is  true  that  the  condition  of  Rome  was 
peculiar  under  the  late  republic  and  the  empire.  The  city  was  full  of 
paupers,  who  required  to  be  fed  by  oocasioxial  allowances  of  com.  The 
effect,  however,  of  the  state  purchasing  for  the  people  was  not  a  certain 
supply,  but  occasional  scarcity.  Whether  a  state  undertakes  to  buy 
for  the  people  what  they  want  for  their  consumption,  or  regulates  the 
trade  by  interfering  with  the  supply,  is  immaterial  as  to  the  result  In 
either  case  the  people  may  expect  to  be  starved  whenever  com  is 
scarce.  The  Roman  system  was  to  import  all  that  could  be  got  into 
Rome,  but  it  was  not  left  to  private  entei^rise.  There  was  no  exclusion 
of  foreign  grain  in  order  to  favour  the  Italian  farmer ;  nor  can  it  be 
said  that  the  Italian  &rmer  suffered  because  foreign  grain  was  brought 
into  Rome  and  other  parts  of  Italy ;  he  ooukl  employ  much  of  his  land 
better  than  in  growing  com  for  Rome  and  sending  it  there.  Com 
came  from  countries  which  were  better  adapted  to  corn-growing  than 
many  parts  of  Italy;  and  besides  this, the  transport  of  grain  from  many 
foreign  parts  to  Rome,  such  as  Sardinia^  Sicily,  and  the  provinoe  of 
Airica,  would  be  as  cheap  as  the  transport  of  grain  by  sea  from  the 
remote  parts  of  Italy,  and  much  cheaper  than  the  tn^nsport  by  land. 

The  essay  of  Dureau  de  la  Malle,  'De  I'Economie  Politique  des 
Remains,'  and  the  treatise  of  Vincentius  Contarenus, '  De  l^rumentaria 
Romanorum  Largitione,'  in  Qrsevius, '  Antiq.  Rom.  Thesaurus,'  vol.  viiL, 
contain  most  of  the  {acta  relating  to  the  supply  of  com  to  Rome; 
and  both  have  been  used  for  this  article. 

CORNET,  a  commissioned  officer  in  a  regiment  of  cavalry.  He  is 
immediately  inferior  to  a  lieutenant,  and  his  rank  corresponds  to  that 
of  an  ensign  in  a  battalion  of  infantry. 

The  word  is  derived  from  the  Italian  eortieUa,  ugmfying  a  small 
flag;  and  hence,  both  in  the  English  and  French  services  during  the 
16th  and  17th  centuries,  it  was  applied  not  only  to  the  officer  who  had 
chaige  of  the  standard,  but  to  the  whole  troop,  which  seems  then  to 
have  consLsted  of  a  hundred  men  and  upwards,  and  to  have  been  com- 
manded by  a  captain. 

CORNET,  a  shrill  wind  instrument  formed  of  wood,  which  seems  to 
have  been  known  from  the  earliest  times,  and  continued  in  use  until 
the  latter  part  of  the  17th  century,  when  it  was  laid  aside  for  the 
oboe.  In  the  '  Musuigia'  of  Luscinius  is  a  rude  wood-cut  of  the  comet ; 
but  it  is  represented  in  a  more  satisfactory  manner  in  Mersenne's 
'  Harm<mie  Universelle,'  from  which  it  appears  that  the  instmment 
was  blown  by  a  mouth-piece,  and  that  there  were  treble,  tenor,  and  base 
comets.  The  compass  of  the  first  was  from  a,  the  second  staff  in  the 
treble,  to  b  in  alt.  The  last  was  bent  in  rather  a  8erp«ntine  form,  and 
reached  nearly  five  feet  in  length,  therefore  was  deep  in  tone. 

CORNET-STOP,  in  the  oigan,  is  an  imitative  treble-stop,  consisting 
of  five  ranks  of  pipes,  in  organs  on  a  large  scale,  each  key  of  the 
instrument  causing  all  the  five  pip^  to  sound  at  onoe.  These  are 
tuned  to  a  given  note,  its  octave,  twelfth,  fifteenth,  and  seventeenth, 
though  the  whole  together  produce  the  effect  of  a  single  note.  This 
is  a  harsh  stop,  and  is  now  used  only  in  union  with  others ;  but 
formerly,  compositions  called  Cornet  Pieces,  were  written  exclusively 
for  it;  these  have  been  proscribed  by  an  improved  taste  in  organ- 
playing. 

CORNICE.    [Column.] 

CORN  IN.  A  bitter  crystallisable  matter,  found  in  the  bark  of  the 
root  of  the  Comwflorida, 

CORNS  are  in  the  first  instance  merely  thickenings  of  the  cuticle^ 
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CORNUCOPIA. 


COBONATION. 


generally  of  the  toea,  arising  from  continued  preasure  over  a  projecting 
portion  of  bone.  While  euperfloial,  a  com  ia  moveable,  and  retains 
the  lamellated  structure  of  the  cuticle ;  afterwards  it  aoquires  a  base, 
attaches  Itself  more  finnly  to  the  subjacent  parts,  and  becomes  a  com- 
plete corn.  "  A  bursa  or  bag  of  synovial  membrane,  similar  to  those 
burssB  which  are  of  origbud  formation,  but  of  very  small  size,  is  formed 
between  ihe  thickened  cuticle  and  the  outis ;  it  is  this  combmation  of 
thickened  cuticle  with  a  subjacent  bursa  which  constitutes  a  perfect 
com."  Corns  are  either  hard  and  dry,  which  is  the  ease  when  they 
are  situated  externally ;  or  they  are  soft,  when  situated  between  the 
toes.  The  inconveniences  arising  from  corns  are  generally  slight; 
sometimes  they  are  very  serious.  The  bursa  under  a  hard  com  is  apt 
to  suppurate,  and  the  inflammation,  pain,  and  irritation,  are  excessive. 
Ti-ht  or  improperly-shaped  shoes  being  the  primary  cause  of  corns, 
shoes  or  boots  fashioned  to  the  natural  shape  of  the  foot  must  be  worn, 
and  the  material  of  which  they  are  formed  should  be  soft  and  pliant. 
To  avoid  pressure  upon  a  corn  abready  existing,  a  portion  of  leather 
spread  with  diachylon  or  other  emollient  pLister  having  a  hole  in  it 
corresponding  with  the  sise  of  the  com  may  be  worn ;  or  if  the  outer 
portion  of  the  com,  which  is  quite  insensible,  be  pared  or  scraped 
away,  temporary  relief  is  obtaineid.  For  a  com  which  has  become  veiy 
sensible,  the  application  of  lunar  caustic  or  concentrated  nitric  acid  is 
necessary ;  if  there  be  reason  to  suspect  the  existence  of  an  inflamed 
bursa  containing  pus,  the  outer  portion  must  be  cut  away  with  the 
scalpel,  and  the  bursa  freely  laid  open,  so  that  the  matter  may  escape, 
which  will  give  great  relief.  If  a  soft  com  become  very  sensible,  as  it 
often  does,  without  an  abscess  existing  beneath,  concentrated  nitric 
acid  should  be  applied.  Bunions  differ  from  corns,  inasmuch  as  the 
part  affected  is  generally  of  greater  extent ;  a  bursa  is  always  connected 
with  them,  and  when  inflamed,  serum  is  secreted,  which,  if  pressure 
and  all  causes  of  irritation  be  avoided,  is  again  speedily  absorbed.  If 
the  bursa  be  much  inflamed,  leeches  and  fomentations  are  necessary ; 
and  should  pus  have  formed,  it  must  be  let  out.  If  the  abscess  do  not 
speedily  heal,  nitric  acid  should  be  carefully  applied  to  its  inner  sur- 
face. Extirpation  of  coms  has  been  recommended,  but  it  is  not  free 
from  danger,  and  should  never  be  attempted  except  by  a  very  skilful 
and  dexterous  person.  A  wound  or  laceration  of  tiie  tendons  or 
fibrous  structures  around  the  joints,  is  sometimes  followed  by  the 
most  alarming  symptoms,  even  by  tetanus  and  death.  Amputation  of 
the  toe  has  been  practised.  (See  Sir  B.  Brodie's  excellent  Lecture  on 
Coms  and  Bunions, '  Medical  Gazette,'  February  ISth,  18S6.) 

CORNUCO'PIA,  or  CORNU-COPI^,  the  horn  of  plenty,  fabled 
to  have  had  its  origin  in  the  infant  days  of  Jupiter ;  it  was  iilled  with 
the  fruits  of  the  earth,  and  was  endowed  with  the  property  of  always 
becoming  spontaneously  furnished  with  a  new  supply.  Ovid,  in  his 
'  Fasti'  (lib.  v.  115-128),  tells  us  that  one  of  the  goats  of  Amalthea, 
who  nursed  Jupiter  in  Crete,  broke  off  its  horn  against  a  tree,  when 
the  nymph,  having  wreathed  it  with  flowers  and  filled  it  with  fruit, 
presented  it  to  the  god.  Jupiter,  when  he  came  into  power,  called  his 
nurse  t-  •  the  skies,  and  made  the  horn  the  emblem  of  fertility.  The 
Greeks  called  it  ndpas  *AnaKettas,  the  horn  of  Amalthea.  In  his  *  Meta- 
morphoses '  (lib.  ix.  V.  82,  &C.),  Ovid  derives  the  origin  of  the  Cornucopia 
from  a  different  fable.  He  speaks  of  it  as  the  hum  of  the  river-god 
Achelous,  broken  off  by  Hercules,  and  consecrated  by  the  Naiads : — 

"  Nai'cieH  hoc,  T>oini8  et  odoro  flore  repleHua, 
Bacraront." 

The  Cornucopia  was  the  proper  symbol  of  Tyche  or  Fortune,  but  it 
was  also  carried  by  the  several  least  r  deities  of  the  Romans  who  pre- 
sided over  the  needs  and  destinies  of  the  people.  In  representations 
of  the  deities  the  cornucopia  usually  rests  on  the  left  arm.  Only  three 
or  four  statues  of  Roman  goddesses  are  known  which  have  the  original 
somucopiffi  remaining ;  of  these  one  is  in  the  Museum  of  tlie  Vatican, 
another  in  that  of  Dresden,  and  a  third  in  the  Museum  at  Naples, 
btatues  of  Roman  empresses  bearing  comucopise  are,  however,  not 
uncommon.  On  Roman  or  Gneco-Roman  relievi  goddesses  are  often 
represented  with  comucopiss.  Comucopise  are  also  often  figured  on 
vases  in  the  hands  of  both  male  and  female  deities ;  they  occur  like- 
wise very  frequently  in  the  types  of  ancient  coins,  particularly  upon 
those  of  Sicily. 

The  beautiful  medal  of  Arsinoe,  wife  and  sister  of  Ptolemy  II. 
Philadelphus,  Greek  king  of  Egypt,  given  in  the  article  AfifiiKOfi,  in 
the  BioQ.  Div.,  has  a  cornucopia  on  the  reverse. 

COROLLARY  (Corolla,  "  a  little  crown,")  is  frequently  used  for 
any  necessary  consequence  of  a  proposition ;  but  technically  applied  in 
geometry,  it  means  a  consequence  which  immediately  foUows  from  the 
demonslaBtion  of  a  proposition,  without  the  necessity  of  introducing 
any  other  proposition.  But  all  the  corollaries  in  our  editions  of  Euclid 
are  annexed  by  editors,  none  of  them  being  in  the  original.  Those  of 
book  i.,  prop.  32,  were  added  by  Campanus ;  but  the  first  use  of  the 
word  which  we  know  of  is  in  the  English  translation  by  BilUnffsIey. 
,     CORO'NA.     [COLUM.N.]  '' 

CORO'NA  BOREA'LIS  AND  AUSTRA'LIS,  the  northem  and 
southem  crowns.  The  first  is  a  northern  constellation,  found  in 
Aratus,  who  says  it  was  formed  by  Biwchus  in  memory  of  Ariadne. 
It  is  situated  between  Bootes  and  Hercules,  and  the  bri  ;ht  star  of  its 
cluster  (marked  a)  may  be  seen  about  an  Lour  eiistward  of  Arcturus, 
and  about  eight  degrees  nearer  to  the  jwle.     Corona  Audtrulis  is  a 


southern  conatellation,  first  found  in  Ptolemy.    It  Is  situatad  betwasn 
the  front  legs  of  Centaurus. 
The  following  are  the  principal  stars  in  Cortma  BorealU. 

No.  In  CatHlogae 
No.  in  Catalogue  of  British 

Obaraeter.        of  Flamtteed,  AMoeiatioiu  Ifagnitude. 

fi  8  6098  4 

0  4  5131  4 

a  5  5143  2 
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There  are  no  bright  stars  in  Ocr&na  AutiraUs, 

CORONATION,  the  act  of  crowning  or  oonsecraibg  a  kuig^  This 
rite  is  of  remote  antiquity,  as  may  be  gathered  from  the  notices  which 
we  have  in  Scripture,  in  the  first  and  second  books  of  Kings,  of  the 
coronations  of  Solomon,  and  of  Joash  the  son  of  Ahasiah,  of  the  latter 
of  whom  it  is  expressly  said  that  Jehoiada  the  priest  took  him,  put  the 
crown  upon  his  head,  and  gave  him  the  testimony,  and  they  made  him 
king,  and  anointed  him.  The  act  of  anointing  seems  to  have  originated 
with  the  Jews. 

In  England,  after  the  kingdoms  of  the  HeptarchT  had  become 
united,  we  find  the  ceremony  of  coronation  continually  alluded  to 
in  the  Saxon  Chronicle,  under  the  term  ^ehal^^ob,  by  which  isexpreaaed 
that  the  king  waa  hallowed  or  consecrated.  Kingston-upon-Thomee 
was  the  place  where  the  Saxon  sovereigns  were  crowned  during 
nearly  the  whole  of  the  10th  century.  (See  Diceto  and  the  other 
historians  in  the  '  Decern  Scriptores.')  Edgar,  who  succeeded  to  the 
throne  in  969,  is  said  to  have  been  crowned  either  at  Kingston  or  at 
Bath.  Edward  the  Confessor  was  crowned  at  Winchester  in  1042. 
The  copy  of  the  Gospels  upon  which  the  Saxon  kings  were  sworn  at 
their  coronations  is  believed  to  be  still  preserved  amongst  the  Cot- 
tonian  Manuscripts  in  the  British  Museum,  in  the  volume  Tib.  A.  ii. 
Harold  and  William  the  Conqueror  were  crowned  at  Westminster.  It 
was  customary  with  the  Norman  kings  to  be  crowned  more  than  once. 
Henry  II.  crowned  his  eldest  son,  and  associated  him  Trith  himself  in 
the  administration  during  his  own  life. 

In  one  or  two  instances,  in  the  Norman  times,  we  find  the  r«gnal 
years  of  our  kings  dated  from  their  coronations  only ;  the  previous 
time,  between  the  predecessor's  death  and  the  performance  of  the 
inaugural  ceremony,  was  considered  as  an  interregnum.  This  is  a 
fact  6i  no  small  importance  to  those  who  would  accurately  fix  the 
dates  of  public  instruments  and  transactions  in  the  reigns  of  Richard  L, 
John,  and  their  successors. 

The  first  English  coronation  of  which  we  have  any  detailed  account 
is  that  of  Richard  I.,  in  the  Histories  of  Diceto  and  Bromton.  (See 
Twysd., '  Script.'  x.  coll.  647, 1167.)  An  account  of  all  the  formalities 
observed  at  that  of  Richard  II.,  taken  from  the  '  Close  Rolls,'  is  to  be 
found  in  Ryraer's  *  Foedera,'  the  old  edition,  vol.  vii.  p.  157.  Froissart 
has  given  a  short  but  interesting  narraiive  of  the  coronation  of  Heniy 
IV.,  which  the  reader  may  see  in  in  the  English  edition  of  his 
'  Chronicle,'  by  Lord  Bemers,  4to.,  London,  1812,  vol.  ii.,  pp.  758,  754. 
The  details  of  the  English  coronations  of  Henr^  V.  and  VI.,  and  of  the 
latter  in  France,  are  contained  in  the  Cottonian  Manuscripts,  Tib.  £. 
viiL  and  Nero  C.  ix.  Hall  and  Grafton  have  described  the  ceremonies 
at  the  coronation  of  Richard  III.  The  account  of  the  ooronation  of 
Henry  VIIL,  with  the  king's  oath  prefixed,  interlined  and  altered  with 
his  own  hand,  is  likewise  preserved  in  the  Cottonian  Manuscript 
already  mentioned,  Tib.  E.  viii.  The  oath,  with  its  interlineations,  is 
engraved  in  fiio-siniile  in  the  first  volume  of  the  second  series  of  Ellis's 
'  Original  Letters  illustrative  of  English  History.'  Fuller,  in  his '  (Thurcb 
History,'  and  Ellis's  'Letters,'  Ist  Ser.,  vol.  iii.  p  218,  detail  the  par- 
ticulars of  the  coronation  of  Charles  I.  Several  editions  of  the  Form 
and  Order  of  Chirles  IL's  coronation  at  Scone  in  1651  were  published 
at  the  time  in  4to,  at  Aberdeen ;  reprinted  at  London  in  foUo,  1660  ; 
and  the  entertainment  of  Charles  II.  in  his  passage  through  London  to 
his  coronation,  with  a  narrative  of  the  ceremony  at  the  coronation,  bv 
John  Ogilby,  with  plates  by  Hollar,  fol.,  London,  1662.  Candford^ 
'  History  of  the  Coronation  of  James  II.,'  foL,  London,  1687,  illus- 
trated with  very  numerous  engravinga,  is  the  most  complete  of  all  our 
works  upon  English  coronations  published  by  authority.  That  of 
George  IV.,  of  which  two  portions  only  appeared,  was  far  more  splendid, 
with  coloured  plates,  but  semains  unfinisned.  In  this  work  the  oath 
taken  by  the  sovereign  on  his  or  her  coronation  is  given  at  length. 

A  very  ancient  MS.  of  the  ceremonial  of  crowning  the  emperors  at 
Aix-la-Chapelle  was  purchased  at  the  last  sale  of  Pnnce  Talleymnd's 
libraries,  by  Mrs.  Banks,  and  is  now  among  the  additional  manuscripts 
in  the  British  Museum.  Of  foreign  published  coronations  that  of 
Charles  V.  at  Bologna  as  emperor,  In  1530,  is  one  of  the  most  curious, 
engraved  in  a  succession  of  plates  upon  a  roll  of  considerable  length. 
The  '  Sacre  de  Louis  XV.,  Roy  de  France  et  de  Navarre,  dans  I'Eglise 
de  Reims,  25  Oct.  1722,'  is  a  work  of  pre-eminent  splendour,  full  of 
finished  engravings.  The  'Description  of  the  Ceremonies  at  the 
Coronation  of  Napoleon  as  Emperor  of  France,  with  his  Consort 
Josephine,  2  Dec.  1804,'  Is  a  work  of  equal  size,  but  the  engravings  are 
chiefly  in  outline :  folio.  Paris,  1807.  There  is  a  volume,  with  en- 
gravings, of  the  coronation  of  the  empress  Anne  of  Russia,  foL,  Peters- 
burg. 1731 ;  and  many  others  mi  ht  be  enumerated. 

The   formulary  wLich  hem  seiVvU  for  tUu  gcutrul  model  for  the 
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English  coronations  since  the  time  of  Edward  III.  is  the '  Liber  Rega- 
lia '  deposited  in  the  archiyes  of  the  dean  and  chapter  of  Westminster, 
and  kept  with  a  religious  Q^re.  It  is  supposed  to  have  been  written 
for  the  particular  instructions  of  the  prelates  who  attended  at  the 
coronation  of  King  Richard  II.  and  his  queen.  Copies  of  this  manu- 
aeript,  without  its  illuminations,  are  preserred  in  one  or  two  of  our 
manascript  libraries.  The  subetanoe  of  the  ceremonial  directed  in  it  is 
abridged  in  Strutt's '  Manners  and  Customs/  voL  ii 

CORONER.  The  coroner  {eoronaior)  is  an  ancient  officer  by  the 
common  law  of  England.  The  name  is  said  by  Lord  Coke  to  be 
derived  "  a  carotid,  because  he  is  an  officer  of  the  crown,  and  hath 
conusance  of  some  plesa  which  are  called  pladta  eorana"  In  thie 
general  sense  the  chief  justice  of  the  Court  of  King's  Bench  is  by 
virtue  of  his  office  the  supreme  coroner  of  sll  England,  and  may,  if  he 
pleasea,  hold  an  inquest,  or  otherwise  exercise  the  office  of  coruner,  in 
any  part  of  the  kingdom.  Lord  Coke  mentions  an  instance  in  wldch 
Chief  Justice  Fineux  in  the  reign  of  Henry  VII.  held  an  inquest  on 
the  body  of  a  man  aUun  in  open  rebellion,  5  '  Reports,'  51.  In  this 
sense  also,  the  Master  of  the  Crown  Office  in  the  Court  of  King's 
Bench,  is  styled  the  "  coroner  or  attorney  for  the  king ;  "  his  business 
being  confined  to  pleas  of  the  crown  discussed  in  that  court.  But  the 
officers  now  usoaUy  understood  by  this  term  are  the  coroners  of  counties, 
who  are  of  high  antiquity,  being  said  in  one  of  the  most  ancient 
treatises  on  the  common  law  to  hare  been  ordained  together  with  the 
sherifls  to^keep  the  peace  ol  counties  when  the  earls  gave  up  the 
wardship.  ('Mirror,'  c.  L  §'8.)  In  early  times  too,  the  office  appears 
to  have  been  one  of  great  estimation ;  for  by  the  statute  8  Edw.  I.  c.  10, 
they  are  required  to  be  knights,  and  by  the  28  Edw.  III.  c.  6,  they 
must  be  "  of  the  most  meet  and  most  lawful  men  of  the  coimty."  By 
the  14  Edw.  III.  st.  1.  c  8,  ''no  coroner  shall  be  chosen  unless  he  have 
land  in  fee  sufficient  in  the  county,  whereof  he  may  answer  to  all 
manner  of  people."  No  peculiar  qualification  is  now  required,  though 
Serjeant  Hawlons  seems  to  express  an  opinion  that  the  persons  chosen, 
though  not  knights,  must  be  "  of  good  substance  and  credit."  (Haw- 
kins's '  Pleas  of  the  Crown,'  book  ii.  cap.  9.)  Most  commonly  there 
are  four  coroners  in  each  county ;  but  the  number  varies  according  to 
the  usage  of  different  counties.  There  have  been  recent  instances  in 
which,  upon  a  representation  made  to  the  lord  chancellor  by  the 
magistrates,  that  the  "odsting  number  of  coronen  was  insufficient  for 
the  business  of  the  county,  writs  have  issued  for  the  election  of 
additional  coroners.    (See  3  SwanstXtn's '  Reports,'  181.) 

Coroners  of  counties  are  elected  by  the  freeholders  in  the  county 
court,  in  the  same  manner  as  sherifis  and  conservators  of  the  peace 
formerly  were ;  the  election  takes  place  by  virtue  of  an  ancient  king's 
writ,  De  Coronatore  Eligmdo,  returnable  in  chancery.  The  68  Geo.  III. 
c  96,  which  made  provision  for  conducting  the  election  of  coroners 
similar  to  those  then  in  existence  for  the  election  of  knights  of  the 
shire,  was  repealed  in  1844  by  7  ft  8  Viet.  c.  92,  which  substituted 
other  regulations  on  the  ground  tiiat  the  former  mode  of  election  was 
inconvenient  and  attended  with  great  and  unnecessary  expense.  This 
Act  i^pplies  only  to  county  coroners,  and  the  coroners  of  the  dty  of 
London  and  borough  of  Southwark,  of  the  Queen's  household  and  the 
verge  of  the  Queen's  palace,  and  Admiralty  coroners,  are  specially 
exempted.  Counties  may  be  divided  by  the  justices  into  two  or  more 
distaricts  for  Uie  purposes  of  this  Act,  and  alterations  may  be  made  in 
existmg  divisions.  The  justices,  in  making  such  diviuons,  are  in  the 
first  place  to  petition  her  majesty,  and  notice  Ib  to  be  given  to  each 
coroner  by  the  clerk  of  the  peace  of  the  time  when  the  justices  will 
take  such  petition  into  oonsideration.  Any  coroner  of  the  cotmty  may 
present  a  petition  to  her  majesty  touching  the  proposed  division  or 
alteration  of  districts.  Her  majesty,  with  the  advice  of  the  privy 
council,  may  order  that  such  county  shall  be  divided  into  so  many 
diitriets  as  may  be  considered  convenient,  and  determine  at  what  place 
within  each  district  the  court  for  the  election  of  coroner  for  such 
district  shall  be  held.  The  justioee  are  to  direct  the  clerk  of  the  peace 
to  make  out  a  hst  of  the  several  parishes,  townships,  or  hundreds  in 
each  of  the  coroner's  districts  into  which  the  county  is  divided,  speci- 
fying the  place  within  each  district  at  which  the  court  for  the  election 
of  coroner  is  to  be  held,  the  plaoe  or  places  at  which  the  poll  is  to  be 
taken,  and  the  parishes  or  places  attached  to  each  polling-place.  The 
justices  may  then  assign  one  district  to  each  coroner ;  and  whenever  a 
vacancy  occurs,  the  election  is  to  be  made  in  the  manner  prescribed  by 
the  Act  The  coroner  must  reside  in  the  district  for  which  he  is 
elected,  or  in  some  place  wholly  or  partly  surrounded  by  such  district, 
or  not  more  than  two  miles  beyond  its  outer  boundary ;  the  election 
must  be  made  in  the  dittrict )  and  the  coroner  chosen  by  a  majority  of 
])ersons  duly  qualified  who  shall  reside  in  such  district ;  no  voter  can 
poll  out  of  the  district  where  his  property  lies.  Within  not  less  than 
seven  or  not  more  than  fourteen  days  after  the  sherifif  shall  have 
received  the  writ  De  CuroncUtfre  MUgendOf  he  is  required  to  hold  in  the 
district  for  which  a  vacancy  has  occurred  a  special  county  court  for  the 
election ;  and  if  a  poll  be  demanded,  it  may  be  kept  open  for  two  days, 
eight  hours  each  day,  from  eight  o'clock  in  the  morning.  The  sheritf 
is  to  erect  pollmg  booths ;  poll-clerks  are  to  be  sworn ;  and  an  inspector 
of  poll-clerks  is  to  be  appointed  on  the  nomination  of  each  one  of  the 
candidates.  Electors  may  be  required  by  or  on  behalf  of  any  candidate 
to  make  oath  respecting  their  qualification.  The  result  of  the  poll  is 
to  be  declared  by  the  sheriff.    The  coroner,  although  elected  for  a 


district,  is  to  be  considered  as  a  coroner  for  the  whole  county ;  but  he 
is  only  to  hold  inquests  within  his  own  district,  except  in  case  of  the 
illness  or  imavoidable  absence  of  the  coroner  for  another  district ;  and 
his  inquisition  must  certify  the  cause  of  his  holding  such  inquest. 

Coroners  in  counties  are  elected  for  life ;  but  if  they  accept  an  office 
incompatible  with  the  duties,  such  as  that  of  shenff,  or  dwell  in  a 
remote  part  of  the  county,  or  are  incapacitated  by  age  or  iufirmity, 
they  are  removable  by  means  of  the  writ  De  OvronaJtcre  £xonerando  ; 
and  by  the  stat.  26  Geo.  II.  c.  29,  §  6,  they  may  be  removed  upon  con- 
viction of  extortion,  wilful  neglect  of  duty,  or  nusdemeanour  in  their 
office.  The  great  seal  has  authority  however,  independently  of  the 
above  statute,  to  remove  coroners  for  neglect  of  duty.  (1  Jacob  and 
Walker's  *  Reports,'  461.)  By  the  stat.  7  &  8  Vict.  o.  92,  coroners  are 
prohibited  from  acting  professionally  in  any  case  in  which  they  have 
sat  as  coroner. 

At  common  law  the  coroner  had  authority  to  hear  and  determine 
felonies ;  but  his  powers  in  this  respect  were  expressly  abrogated  by 
Magna  Charta,  cap.  17.  The  most  usual  duty  of  a  coroner  is  that  of 
taking  inquisitions  of  death ;  and  though  his  duties,  as  well  ss  his 
authority  in  this  respect,  are  said  to  have  existed  at  common  law,  they 
are  declared  by  the  4  Edw.  I.  stat.  2,  commonly  called  the  statute  2>e 
Ojkio  OaroruUuru.  Bv  the  directions  of  that  statute,  "  the  coroner, 
upon  information,  shall  go  to  the  places  where  any  be  slain,  or  suddenly 
dead  or  wounded,  and  shall  forthwith  command  four  of  the  next 
towns,  or  five  or  six,  to  appear  before  him  in  such  a  place ;  and  when 
they  are  come  thither,  the  coroner,  upon  the  oath  of  them,  shall  inquire 
in  this  manner;  that  is  to  wit,  if  they  know  where  the  person  was 
slain,  whether  it  were  in  any  house,  field,  bed,  tavern,  or  company,  and 
who  were  there ;  who  are  culpable,  either  of  the  act  or  of  the  force ; 
and  who  were  present,  either  men  or  women,  and  of  what  age  soever 
they  be,  if  they  can  speak,  or  have  any  discretion ;  and  how  many 
soever  be  found  culpable,  they  sludl  be  taken  and  delivered  to  the 
sheriff,  and  shall  be  committed  to  the  gaol ;  and  such  as  be  found  and 
be  not  culpable,  shall  be  attached  until  the  coming  of  the  judge  of 
assise."  And  it  is  declared  by  the  same  statute,  that  "  if  it  fortune 
any  such  man  be  slain,  which  is  found  in  the  fields  or  in  woods,  firgt  it 
is  to  be  inquired  whether  he  were  slain  in  the  same  place,  or  not ;  aid 
if  he  were  brought  and  laid  there,  they  should  do  so  much  as  they  can 
to  follow  their  steps  that  brought  the  body  thither,  whether  he  were 
brought  upon  a  horse  or  in  a  cart.  It  shall  also  be  inquired  if  the 
dead  person  were  known,  or  else  a  stranger,  and  where  he  lay  the  night 
before."  It  is  declared  also  by  the  same  statute,  that  "  all  wounds 
ought  to  be  viewed,  the  length,  breadth,  and  deepness ;  and  with  what 
weapons ;  and  in  what  part  of  the  body  the  wound  or  hurt  is ;  and  how 
many  be  culpable ;  and  how  many  wounds  there  be ;  and  who  gave 
the  wound."  In  hke  manner  it  is  to  be  inquired  by  the  coroner  "  of 
them  that  be  drowned,  or  suddenly  dead,  whether  they  were  so  drowned 
or  slain,  or  strangled  by  the  sign  of  a  cord  tied  straight  about  their 
necks,  or  about  any  of  Uieir  members,  or  upon  any  other  hurt  found 
upon  their  bodies.  And  if  they  were  slain,  then  ought  the  coroner 
to  attach  the  finders  and  all  other  in  the  company."  The  provisions  of 
this  ancient  statute  are  still  in  force,  and  are  to  be  followed  by  coroners 
in  all  their  particular  directions  as  nearly  as  possible  at  the  present  dav 
in  inquisitions  of  death.  In  case  of  a  death  happening  upon  the  high 
sea,  inquisitions  are  taken  before  the  Admiralty  coroner,  who  is  ap- 
pointed by  the  king  or  the  Lord  Admiral ;  and  the  county  coroners 
have  in  such  a  case  no  jurisdiction.  The  inquisitions  taken  before  the 
Admiralty  coroner  are  returned  to  the  Commissioners  of  the  Admiralty 
under  stat.  28  Hen.  VIII.,  c.  16. 

The  coroner  has  authority  to  assemble  a  jury  by  means  of  a  precept 
to  the  constables  of  the  hundred  or  adjoining  township,  and  under  the 
7  ft  8  Vict,  c  92,  jurors  and  witnesses  who  neglect  to  attend  an  in- 
quest may  be  fined  any  sum  not  exceeding  40».  The  power,  however, 
of  punishing  witnesses  who  refuse  to  give  evidence  for  contempt  of 
court,  and  the  right  to  exclude  persons  from  lus  court,  are  incidents  of 
his  office.  When  the  jury  are  assembled,  they  are  c^ged  and  sworn 
by  the  coroner  to  inquire,  upon  view  of  tiie  body,  how  the  p  rty  came 
by  his  death.  The  jury  are,  by  the  6  ft  7  Will.  IV.  c.  80,  amended  by 
the  21  ft  22  Vict,  c  26,  to  inquire  into  the  particulars  required  for 
the  registration  of  deaths,  and  the  coroner  informs  the  registrar  in 
writing  of  the  finding  and  other  particulars,  and  in  case  of  a  dead  body 
being  found  exposed,  he  must  give  notice  to  the  registrar.  By  the 
18  ft  19  Vict.  c.  108,  he  must  also  give  previous  notice  to  the 
secretary  of  state,  of  inquests  on  deaths  from  accidents  in  coal 
mines.  The  coroner  has  no  authority  to  take  an  inquisition  of 
death,  except  upon  view  of  the  body  by  himself  and  the  jury ;  and  if 
he  does  so,  ^e  inquisition  is  wholly  void.  (Rex  v.  Ferrand,  8  Bam. 
and  Aid.  '  Reports,'  260.)  If  a  body  liable  to  an  inquest  has  been 
buried  before  the  coroner  has  notice  of  the  circumstances  of  the  death, 
he  has  authority  to  cause  it  to  be  disinterred  for  the  purpose  of  hold- 
ing the  inquest,  provided  he  does  so  within  a  reasonable  time.  By 
the  stat.  7  Qeo.  IV.  c.  64,  §  4,  which  repeals  an  ancient  enactment  on 
this  subject,  it  is  provided  that  "  every  coroner,  upon  any  inquisition 
before  him  taken,  whereby  any  person  shall  be  indicted  fur  manslaughter 
or  murder,  or  as  an  acceisary  to  murder  before  the  fact,  shall  put  in 
writing  the  evidence  g^ven  to  the  jury  before  him,  or  as  much  thereof 
as  shall  be  matorial ;  and  shall  have  authority  to  bind  by  recognisance 
all  such  persons  as  kaow  or  declare  anything  material  touching  the 
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said  manslaughter  or  murder,  or  the  said  offence  of  being  accessary  to 
murder,  to  appear  at  the  next  oourt  of  oyer  and  terminer,  or  gaol 
delivery,  or  superior  criminal  court  of  a  county  palatine,  or  great 
sessions,  at  which  the  trial  is  to  be,  then  and  there  to  prosecute  or 
give  evidence  against  the  party  charged ,-  and  every  such  coroner  shall 
certify  and  subscribe  the  same  evidence,  and  all  such  recognisances, 
and  also  ihe  inquisition  before  him  taken,  and  shall  deliver  the  same 
to  the  proper  officer  of  the  court  in  which  the  trial  is  to  be,  before 
or  at  the  opening  of  the  court"  And  by  a  subsequent  section, 
authority  is  given  to  the  court  to  which  the  inquisition  ought  to  be 
delivered  to  examine  in  a  summary  manner  into  any  offence  com- 
mitted by  the  coroner  against  the  act,  and  to  punish  him  by  fine.  The 
coroner's  inquisition  may  be  removed  into  the  Court  of  Queen's 
Bench,  and  the  facts  found  may  be  traversed  by  the  personal  repre- 
sentative of  the  deceased ;  or  the  court  may  make  it  for  any  apparent 
defect. 

For  every  inquisition  taken  in  any  place  contributing  to  the  county 
Tates,  the  coroner  is  entitled  to  a  fee  of  20s.,  under  the  25  Qeorge  II. 
c  29,  and  by  the  1  Vict  c.  68,  to  an  addition  of  6$.  Sd.  He  is  also 
entitled  to  9d.  for  every  mile  he  is  obliged  to  travel  from  his  usual 
place  of  abode  for  the  purpose  of  taking  it,  to  be  paid  by  order  of 
sessions  out  of  the  county  rates ;  and  by  the  7  &  8  Vict.  o.  92,  coroners 
may  be  paid  travelling  expenses,  although  in  the  exercise  of  their 
discretion  they  may  have  deemed  it  unnecessary  to  hold  an  inquest. 
By  the  act  6  &  7  WilL  IV.  c.  89,  the  coroner  is  empowered  to  order 
the  attendance  of  legally-qualified  medical  practitioners  upon  an  inqui- 
sition of  death,  and  to  direct  the  performance  of  a  post  mortem 
examination ;  and  if  the  majority  of  the  jury  are  dissatisfied  mth  the 
first  examination,  they  may  call  upon  the  coroner  to  summon  a  second 
medical  witness,  to  perform  a  pott  mortem  examination,  whether  it  has 
been  performed  before  or  not.  The  same  statute  also,  as  amended  by 
the  1  Vict.  c.  68,  requires  the  coroner  to  pay  a  fee  of  one  guinea  to 
such  witness,  if  he  has  not  performed  a  post  mortom' examination, 
and  of  two  guineaa  if  he  has  performed  such  examination.  Medical 
practitioners  are  also  liable  to  a  penalty  of  61,  if  ihej  neglect  to 
attend. 

The  act  1  Vict.  c.  68,  authorises  the  justices  of  the  peace  in  England 
and  Wales,  at  their  quarter-sessions,  and  the  town  councils  of  every 
borough  which  has  a  coroner's  court,  at  their  quarterly  meetings,  to 
make  a  schedule  of  the  fees,  allowances,  and  disbursements  which  the 
coroner  is  allowed  to  pay  (except  the  fees  payable  to  medical  witnesses, 
under  6  &  7  Will.  IV.  c.  89),  on  holding  any  inquest.  This  schedule 
regulates  for  each  county  or  division  of  a  coimty  the  expenses  to  be 
paid  to  the  constable  for  simimoning  witnesses,  &c.  There  is  usually 
a  small  sum  allowed  to  each  juryman,  generally  1«.  6d,  in  counties  and 
1$,  in  borovghs. 

The  coroner  has  also  occasionally  to  exercise  a  ministerial  office, 
where  the  sheriff  is  incapable  of  acting.  Thus  where  an  exception  is 
taken  to  the  sheriff  on  the  ground  of  partiality  or  interest,  the  king's 
writs  are  directed  to  the  coroners.  This  incident  to  the  office  of 
coroners  points  distinctly  to  their  ancient  character  as  ministerial 
officers  of  the  crown.  When  acting  for  the  sheriff  the  coroner  is,  by 
the  7  &  8  Vict,  entitled  to  the  same  fees  as  the  sheriff. 

By  the  Municipal  Reform  Act,  5  &  6  Will.  IV.  c.  76,  §  62,  the 
council  of  every  borough,  to  which  a  separate  coiut  of  qiuurter  sessions 
has  been  granted,  is  empowered  to  appoint  a  fit  person,  not  being  an 
alderman  or  councillor,  to  be  coroner  of  the  borough,  who  is  to  hold 
his  office  during  good  behaviour.  The  fees  and  general  duties  of 
borough  coroners  are  the  same  as  those  of  county  coroners ;  but  the 
former  are  required  by  the  statute,  to  make  an  annual  return  to  the 
secretary  of  state  of  all  inquests  of  death  taken  by  them.  [Deoda^^d.] 
(See  Hawkins's  '  Pleas  of  the  Crown,'  book  ii.  cap.  9;  Bum  s  '  Justice, 
tit.  '  Coroner ; '  and  Jervis's  '  Practical  Treatise  on  the  Office  and 
Duties  of  Coroners.') 

CORONET,  an  inferior  kind  of  crown  worn  by  the  nobility.  Of 
coronets  worn  by  foreign  nobility  much  may  be  seen  in  Selden's  *  Titles 
of  Honour/  and  in  Montfaucon ;  see  also  Gough's '  Sepulchral  Monu- 
ments,' vol.  i  pp.  183,  134.  No  coronets  belonging  to  peers  can  be 
found  in  England  earlier  than  the  time  of  Henry  IIL  The  coronet 
seems  at  first  to  have  been  the  distinctive  mark  of  an  earl.  William 
de  Valence,  earl  of  Pembroke,  who  died  in  1804,  and  is  buried  in 
Westminster  Abbey,  has  only  a  plain  fillet.  Aymer  de  Valence,  how- 
over,  acknowledged  by  his  treasurer  the  receipt  of  a  coronet  at  his 
creation  of  earl  in  1319.  (See  Gough,  '  Sep.  Mon.,'  i.  p.  86,  from 
Selden's '  Tit  of  Hon.')  John  of  Eltham,  second  son  of  Edwaid  III., 
who  died  in  1334,  and  is  also  buried  in  Westminster  Abbey,  has  a 
coronet  on  which  are  leaves;  it  is  the  most  ancient  of  the  sort  we 
meet  with.  Edward  the  Black  Prince,  who  is  buried  at  Canterbury, 
has  his  helmet  adorned  with  a  coronet  of  oak-leaves,  formerly  enriched 
with  paste,  or  fiUse  stones,  of  which  the  collets  only  remain.  (Ibid, 
i  136.) 

Of  the  coronets  of  the  BritiBh  nobility,  as  at  present  worn,  all 
Burround  caps  of  crimson  velvet  turned  up  with  ermine.  That  of  a 
duke  is  a  circle  of  gold,  richly  chased,  having  on  the  edge  eight  straw- 
berry leaves  of  equal  height :  that  of  a  marquess,  a  circle  set  round 
with  four  strawberry  leaves  and  aa  many  pearls  on  pyramidal  points 
of  equal  height  alternately :  .the  earl's  coronet  has  eight  pyramidal 
points  (five  only  being  seen  at  a  time),  with  as  many  pearls  on  the 


tops,  placed  alternately  with  as  many  strawberry  leaves,  lower  than  the 
pearls.  The  viscount  has  only  pearls,  without  any  limited  number, 
pUoed  on  the  circle  itself  all  round.  A  baron  has  only  six  pearls  set 
at  equal  distances.  Viscounts  and  barons  had  no  coronets  allowed 
tham  till  after  Queen  Elizabeth's  reign ;  the  former  had  them  graAted 
by  king  James  I.,  the  latter  by  a  grant  from  Charles  II.  in  the 
thirteenth  year  of  his  reign.  In  Sir  Symonds  D'Ewes's  letter,  giving 
an  account  of  the  coronation  of  king  Charles  I.,  it  is  expressly  said  that 
when  the  higher  order  of  the  peerage  put  on  their  coronets,  the  barons 
sat  bare. 

The  coronet  of  the  kings  of  arms  is  a  plain  circle  of  gold,  bearing 
sixteen  leaves,  eight  of  which  are  higher  than  the  others :  and  on  the 
band,  the  motto  "  Miserere  mei,  Deus." 

CORPORAL  (in  the  French  service  caporal),  a  non-commissioned 
officer  in  a  battalion  of  infantry.  The  word  is  deriyed  from  the 
Italian  capo,  signifying  a  head ;  and  the  title  denotes  that  the  person 
who  bore  it  was  the  chief  of  a  pmall  squadron  or  party.  During  the 
reigns  of  Mary  and  Elizabeth,  the  corporal  was  a  kind  of  brigade-major ; 
he  superintended  the  marches  of  the  companies,  and  conmianded  the 
troops  who  were  sent  out  on  skirmishing  parties.  But  at  present  he  is 
inunediately  under  the  serjeant ;  he  commands  small  guards,  and  places 
and  relieves  the  sentries.  He  falls  into  the  ranks  and  does  the  same 
duty  as  a  private  soldier,  but  his  pay  is  rather  higher. 

Lagmce-corporal,  originally  lanee-ipesata,  denoting  a  broken  or  spent 
lance,  was  a  term  appHed  to  a  cavalry  soldier  who  had'broken  his 
lance  or  lost  his  horse  in  action,  and  was  subsequently  retained  aa  a 
volimteer  in  the  infantry  till  he  could  be  remounted.  He  is  now 
merely  a  soldier  who  does  the  duty  of  a  corporal,  but  without  the  pay, 
previously  to  obtaining  the  full  appointment  to  that  grade. 

The  rank  of  corpond  is  indicated  by  two  stripes  on  the  arm,  t^at  of 
lance-corporal  by  only  one. 

CORPORATION.  In  the  progress  of  European  sociefy  the  want 
was  early  felt,  of  some  means  by  which  a  permanent  existence  might 
be  given  to  undertakings,  arts  and  crafts,  to  religious  doctrines,  systems, 
or  mysteries;  to  sanitaxy  or  other  eleemosynaiy  foundations,  and 
other  matters  of  permanent  interest  and  importance  to  each  succeeding 
generation  of  men.  Thus,  if  a  trade  or  handicraft  had  reached  to 
excellence,  it  became  desirable  to  provide  for  keeping  together  its 
professors,  for  the  conservation  of  its  secrets,  and  for  imparting  them 
to  a  chosen  few,  who  should  in  their  turn  perform  the  same  duty  to 
others,  thus,  as  it  were,  perpetually  keeping  the  lamp  trimmed  and 
burning.  In  this  mode  arose  the  idea  of  incorporation,  or  of  esta- 
blishing a  fictitious  person — an  invisible  entity— which  should  have 
powers  of  holding  property,  and  of  doing  various  acts  like  a  human 
being,  but  having  besides  a  perpetual  duration  and  identity.  Another 
instance  may  be  stated :  if  it  was  desired  to  perpetuate  a  system  of 
augury  or  divination,  intended  to  aid  in  the  government  of  future 
generations,  the  idea  of  incorporation  was  resorted  to ;  in  other  words, 
a  body  of  persons  was  constituted  with  powers  and  under  obligations 
to  provide  in  certain  appointed  ways  and  modes  for  the  maintenance 
of  the  body,  by  the  election  of  a  new  member  whenever  a  vacancy  in 
the  existing  members  should  occur,  constituted  also,  with  certain  fbced 
rules,  as  tlutt  the  concerns  of  the  body  should  be  determined  by  the 
majority  of  voices ;  and  this  being  done,  property  was  vested  in  the 
abstract  person  or  continuous  entity,  from  the  proceeds  of  which  the 
expenses  of  the  collective  bodv  were  provided  for.  By  this  invention 
there  was  always  in  being  a  holder  of  Uie  property ;  always  a  succession 
of  members  to  manage  and  apply  it.  The  subtle  idea  of,  in  this  way, 
combining,  in  a  metaphysical  creation,  the  legal  characters  of  the  finite 
being  with  the  essentials  of  infinity,  is  undoubtedly  attributable  to  the 
Romans  of  the  period  which  is  usually  assigned  to  the  reign  of  Numa 
Pompilius.  As  society  developed,  the  idea  of  establishing  a  continuous 
identity  was  applied  to  a  variety  of  purposes:  it  furnished  munici- 
palities with  a  form  of  government  which  never  wore  out;  charitable 
foundations  and  trusts  were  secured  to  the  use  and  benefit  of  the 
objects  of  them,  as  long  aa  such  objects  should  oontLnue  to  be  found; 
education  was  provided  for,  and  learning  and  religion  kept  alive 
through  times  through  which  perhaps  no  other  means  would  have 
sufficed  to  carry  them.  It  has  been,  however,  in  the  shape  of  muni- 
cipal incorporation  that  the  idea  has  perhaps  worked  most  conspicu- 
ously for  the  benefit  of  mankind  as  regards  times  past ;  the  munici- 
palities having  no  doubt  been  of  the  greatest  service  in  preserving 
liberty,  in  cherishing  trade  and  manufactures,  and  dlfifusing  generally 
a  spirit  of  liberty,  self-reliance,  and  improvement  among  the  people  of 
Europe  in  the  early  and  middle  ages  of  modem  times.  That  the 
Roman  munidpal  system  was  never  quite  extinct  in  Europe  is  the 
opinion  of  the  most  distinguished  scholars,  jurists,  and  historians — 
Niebuhr,  Savigny,  Raynouard,  Palgrave,  Hallam,  and  various  Italian 
authorities.  In  this  country  it  is  probable  that  the  various  municipal 
and  other  corporations,  which  are  said  in  law  to  be  corporations  by 
prescription — ^that  is  having  an  origin  some  time  before  the  reign  of 
Richard  L — are  traceable  to  the  times  of  the  Romans :  thus  London, 
York,  Colchester,  and  many  other  cities  and  towns  known  to  have 
been  places  of  Roman  residence,  have  ever  been  considered  to  have 
been  incorporated  at  some  very  early  period ;  and  the  same  is  the 
case  of  the  stallingers  of  Sunderland,  the  dredgers  of  Whitstable, 
the  free  fishermen  of  Faversham,  &c  (For  Corporations  among  the 
Romans,  see  Heineccius,  '  De  Cullegiis  et  Corporibus  Opificum/  Opera^ 
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torn,  ii,  p.  806 ;  the  Italiaof  '  Historisd  Patria  Monumenta/  Turin 
1886 ;  and  '  Miiratori  Antiquii.'  iv.  pp.  6, 169 ;  German  and  Spanish 
Corporationfl,  Robertson's  Works,  voL  iii.,  pp.  227-229 ;  French,  Ray- 
nouard,  de  Tooqueville  *  France  before  Revolution  of  1789/  p.  76,  and 
428  n. ;  English,  Merewether  and  Stephens '  History/  8  vols. ;  HaDam, 
*  Supplementary  Notes  to  History  of  Middle  Ages.')  Some  Piedmon- 
tese  charters  of  incorporation  date  as  far  back  as  a-D.  707 ;  and  these 
are  believed  to  be  the  oldest  authentic  charters  in  existence. 

A  charter,  proceeding  from  the  sorereign,  was  for  long,  the  only 
known  mode  of  creating  a  corporate  body  either  in  this  or  any  other 
country  of  Europe.  This  consisted^of  a  letter  or  rescript  of  the 
sovereign  sealed  with  his  royal  seal,  in  which  he  called  into  a  corporate 
ezistenoe  the  person  or  entity  whom  it  was  intended  to  establish, 
endowed  it  with  a  right,  and  fixed  upon  it  the  obligation  of  keeping 
tip  a  perpetual  succession  of  the  members,  gave  it  a  name  in  which  it 
was  to  sue  and  be  sued,  to  hold  land  and  other  property,  and  to  do  all 
other  acts,  &c.  It  was  also  enabled  to  have  a  common  seal^  to  be  the 
emblem  of  its  will;  its  concerns  being  in  general  mani^ed  by  the 
voice  of  the  majority  of  its  members,  who  in  all  things  bound  the 
minority,  and  who  signified  the  resolutions  of  the  corporation,  authen- 
ticated its  contracts,  &o.,  executed  its  deeds,  &c.,  by  affixing  thereto 
the  common  seaL  In  this  country  the  mode  of  incorporation  by 
charter  is  at  present  but  seldom  resorted  to,  having  been  nearly  super- 
seded by  the  more  modem  device— dating  only  from  the  Revolution — 
of  an  act  of  parliament  for  each  case,  contaimng  such  regulations, 
imposing  such  restrictions,  and  giving  such  powers,  as  it  is  competent 
to  parliament  to  appoint.  Such  is  the  nature  and  constitution  of 
corporations,  bodies  politic,  bodies  corporate  (as  they  are  indififerently 
called),  consisting  of  many  members,  or  "agg;regate  of  many/'  in  the 
technical  language  of  the*  law. 

There  is  besides  this  another  class  of  corporations  called  corporations 
sole,  to  whi<:h  belong  the  king  or  queen  rognant  in  his  or  her  public 
capacity,  every  archbishop  or  bishop,  every  parson  of  a  parish,  &^ ;  but 
by  mnih  the  more  important  dass,  at  the  present  day,  is  the  former, 
and  to  that  therefore  we  shall  chiefly  direct  our  reader*s  attention  in 
the  remaining  part  of  this  article. 

Corporations  aggregate  may  be  treated  under  the  heads  of  Cor- 
porations in  general  (which  would  include  ecclesiastical,  sanitary, 
eleemosynary,  educational,  and  other  corporate  bodies) ;  municipal 
corporations;  trading  corporations.  (See  Kerr^s  Blackst  'Comment.,' 
voL  i.  cap.  xviiL)  The  hfe  and  functions  of  etfery  corporation  aggregate 
are  the  creation  of  its  charter  or  constituting  statute  (as  the  case  may 
be);  they  do  not  exist  for  any  other  than  the  purpose  tkerein  specified; 
for  any  other  purpose  the  members  are  merely  an  unorganised  number 
of  persons,  not  bound  by  the  numerical  majority,  not  a  body,  not  a 
partnership,  wholly  unrecognised  as  endowed  with  aggregate  capacity 
or  collective  powers.  Hence  it  is  idle  to  contend,  as  is  sometimes  done, 
that  the  acts  and  deeds  of  corporations  are  to  be  received  and  treated 
like  the  acts  of  natural  persons  or  individuals ;  for  corporations  are 
artificial  persons,  and  there  is  an  essential  difiference  between  their  acts 
and  those  of  individuals.  An  individual  may  do  what  he  likes  with 
his  own ;  he  may  bind  himself  by  deed  disposing  of  lus  property,  how- 
ever oaprioioudy,  without  equivalent  passing  to  him,  without  the  law 
of  England  investing  the  courts  with  any  power  of  interference,  pro- 
vided no  fraud  has  been  practised  on  him.  But  a  corporation  is  fettered 
in  its  volition  by  the  terms  of  its  constitution :  to  them  its  course  must 
be  conformed.  Any  act  done,  or  agreed  to  be  done,  either  in  violation 
of  those  terms  or  for  purposes  not  comprised  within  those  terms  fairly 
construed,  is  illegal  at  law  and  will  be  restrained  in  equity,~such  ille- 
gality forming  a  defence  at  law  for  the  corporation  when  sued  for  the 
non-performance  of  its  undertaking  to  do  the  act,  or  the  ground  of  an 
injunctiun  in  equity  to  prevent  the  corporation  from  applying  its  funds 
for  the  purposes  so  unauthorised  or  prohibited. 

Among  the  powers  and  capacities  which  are  common  to  all  corpo- 
rations aggregate,  are,  those  of  having  a  corporate  name ;  of  suing  and 
being  sued  in  that  name ;  of  having  a  common  seal,  and  doing  all  acts, 
executing  all  contracts,  deeds,  grants,  orders,  notices,  and  generally  ail 
formal  documents  by  and  under  that  common  seal ;  to  take  goods  as 
long  as  that  body  endures,  and  as  incident  thereto  to  lease,  mortgage, 
and  charge  the  same;  to  make  and  establish  what  are  called  "bye 
laws  **  (in  the  language  of  the  law),  being  regulations  for  the  manage- 
ment of  the  concerns  of  the  corporation,  the  government  of  its  mem- 
bers, and  in  many  cases  of  persons  other  than  its  members,  who 
may  come  within  its  sphere  of  action  [By.-Law]  :  these,  when  once 
duly  passed,  can  only  be  abrogated  by  a  counter  vote  of  a  majority  of 
the  body  duly  assembled,  or  by  a  judgment  of  a  court  of  justice  over- 
turning them  as  being  contrary  to  some  principle  of  the  general  law  of 
England.  All  the  acts  of  the  body  are  determined  by  the  vote  of  the 
majority  of  the  members  duly  in  corporate  meeting  assembled. 

Whilst  the  majority  is  acting  for  the  objects  and  within  the  scope  of 
the  constitution  of  the  body,  they  are  never  liable  at  common  law,  in 
their  own  persons,  for  the  consequences  of  what  they  determine  to  do 
as  a  corporation ;  such  act  is  the  act  of  the  corporation,  and  if  any  one 
is  aggrieved  by  that  act,  the  corporation  is  the  proper  person  to  be 
sued,  not  the  aggregate  or  the  majority,  or  any  other  part  of  the  mem- 
bers ;  and  if  judgment  goes  against  the  corporation  it  pays  the  damages 
or  the  penalty  out  of  its  corporate  funds.  If,  however,  the  majority 
take  upon  them  to  use  the  corporation  powei-s  and  apply  its  funds  to 


other  purposes  than  those  for  which  the  body  politic  was  called  into 
existence,  there  are  various  cases  in  which  the  individual  members  of 
the  majority  may  be  made  liable  to  answer,  with  their  own  property,  the 
injury  that  their  conduct  may  have  done  to  others,  whether  strangers  or 
members  of  the  same  body.  There  are  means  ako  by  which  projected 
applications  of  the  powers  and  funds  of  the  corporation,  to  purposes  and 
objects  for  which  the  body  was  not  constituted,  and  the  funds  were  not 
devoted,  will  be  prevented  in  the  courts  of  equity. 

As  a  corporate  body  is  thus  incapable  of  doing  anything  which  is 
beyond  the  objects  for  which  it  was  established  (for  it  has  not  .^een 
given  a  perpetual  existence  and  endowed  with  powers  except  for  the 
accomplishment  of  the  particular  ends  for  which  it  was  created),  to  do 
anything  not  comprised  in  them  is  uUra  vire8,  and  the  attempt  to  e^ot 
it  is  void.  So,  as  a  matter  of  course,  the  body  cannot  put  a  period,  by 
any  act  of  its  own  simply,  to  its  own  corporate  existence ;  al&ough,  in 
cases  where  the  corporation  has  been  established  by  a  charter,  the 
noajority,  with  the  consent  of  the  crown,  may  resign  or  surrender  the 
charter,  which  being  accepted,  the  corporation  is  extinct  A  corpo- 
ration may  also  pass  out  of  existence  by  reason  of  all  the  members 
dyiiig  out,  care  not  having  been  taken  to  keep  up  the  number  of  the 
members,  by  fresh  elections,  as  vacancies  occurred.  Or  a  corporation 
may  be  dissolved  or  abolished  by  statute,  though  this  has  o^  been 
done,  against  the  will  of  the  bodies  concerned,  in  the  case  of  the  Knights 
Templars,  and  of  the  convents  and  priories  in  the  reign  of  Henry  Y III. 
But  the  crown  cannot,  of  its  own  will,  abolish  a  corporation. 

Corporations  for  ecclesiastical,  eleemosynary,  and  educational  pur- 
poses differ  chiefly  from  municipal  and  trading  corporations  in  this, — 
that  they  have  appointed  to  them  by  the  terms  of  their  foundations 
vmUyn,  whose  duty  and  rijght  it  is  to  see  that  these  bodies  perform  the 
dyties  witli  which  their  institutions  are  chaiged,  and  who,  for  that 
purpose,  are  armed  with  unique  summary  powers,  for  from  their  deci- 
sions there  is  no  appeal.  It  is  to  this  dass  of  corporations  chiefly 
(though  not  exdusivsly)  that  the  statutes  of  Mortmain  apply,  restrain- 
ing corporations  from  holding  land  without  a  licence  from  tiie  crown, 
and  the  statutes  of  Charitable  Uses,  preventing  corporations  from 
holding  land  devised  or  granted  to  them  for  charitable  purposes,  except 
the  grantor,  &c.,  have  first  complied  with  certain  requirements. 
[Mortmain.] 

Municipal  corporations  are  those  by  and  imder  which  the  cities,  and 
nearly  all  the  principal  towns,  of  this  country  are  governed.  Having 
originated,  some  by  prescription  and  others  by  charter,  and  having 
therefore  constitutions  originally  of  very  great  variety,  as  well  as  a- 
number  of  customs  prevalent  within  them,  chiefly  in  restnunt  of  trade, 
they  were  all  reduced  to  a  common  model  bjr  a  statute  of  William  IV., 
which,  with  some  additions  and  modifications  from  subsequent  statutes, 
has  remained  the  governing  statute  since  1 885.  All  the  above-mentioneil 
customs  of  trading  were  at  the  same  time  abolished,  the  statute  apply- 
ing to  the  municipal  corporations  of  England  and  Wales  except  that 
of  London,  the  customs  of  which  have  repeatedly  been  confirmed  by 
parliament ;  and  as  yet  (1859)  London  is  left  nearly  untouched  by 
municipal  reform. 

Trading  CorpcraUom, — A  partnership  is  a  company  of  persons  asso- 
ciated together  for  the  purpose  of  making  profits  by  trade,  each  of  the 
partners  being  entitled  to  such  a  share  of  tiie  net  profits,  at  the  end  of 
the  year,  as  may  be  agreed  upon  and  settled  by  the  deed  or  other  in- 
strument, or  by  the  terms  of  the  partnership,  and  each  bearing  losses, 
where  any  occur,  and  being  liable  to  the  whole  extent  of  his  fortune.  A 
trading  corporation,  however,  is  an  incorporated  association,  having  a 
joint  or  common  stock  of  money,  mostly  divided  into  equal  shares,  tiie 
possession  (by  purchase  for  the  most  part)  of  one  or  more  of  which 
constitutes  membership :  the  business  is  conducted  for  the  common 
profits,  the  net  returns  of  it  being  thrown  into  a  common  fund,  out  of 
which  a  rateable  proportion  is  divided  periodically,  according  to  his 
number  of  shares,  to  each  member,  such  proportion  being  called  the 
dividend.  Thus,  then,  the  business  is  worked,  in  the  l^gsd  sense,  by 
the  corporation,  for  its  profits  in  the  first  instance;  all  outgoings  are 
paid  and  all  contracts  niade  by  the  corporation,  which  is  responsible,  in 
its  common  stock,  for  all  claims,  whether  in  the  nature  of  debts,  or 
for  compensation  in  damages  for  negligence  or  misfeasance,  and  the 
dividends  are  made  out  of  the  surplus  remaining  of  the  profit  fund 
after  defraying  these  and  all  other  charges.  In  these  bodies,  like  as 
in  other  corporations,  no  member  has  any  individual  right  to  any  por- 
tion of  the  property,  real  or  personal,  of  the  company  except  so  far  as 
a  declaration  of  dividend  entitles  him  to  his  proper  portion  of  the 
profits,  on  any  periodical  division ;  but  unlike  what  takes  place  in  com- 
mon law  corporations,  the  members  of  joint  stock  trading  corporations, 
are,  by  statute,  liable  personally  to  the  debts  of  the  corporation  after 
the  conmion  fund  has  been  exhausted,  and  even  those  who  are  no 
longer  members,  may,  in  certain  cases,  remain  liable  for  a  period  of  three 
years  after  they  have  ceased  to  hold  shares.  Most  classes  of  trading 
corporations  may  be  dissolved  by  virtue  of  statutory  enactments, 
applying  to  those  classes,  by  means  of  what  is  called  "  winding  up/' 
under  whidi  system  an  account  is  taken  of  their  debts,  lialnlitieB,  and 
assets,  and  if  necessary  the  members  are  called  upon  to  contribute 
rateably,  according  to  their  shares,  such  sums  as  in  the  aggregate  suffice 
to  balance  the  accoimts  of  the  company.  (See  Kerr's  Blackxtone's 
'  Comm.'  vol  i.  chap.  18.)  The  modem  trading  corporations  bear  little 
or  no  resemblance  to  the  incorporated  trades  or  guU(is  of  the  middle 
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ages,  which  were  associations  for  the  teaching  and  managing,  each  of 
ltd  particular  handicraft,  and  for  eleemosynary  purposes,  in  regard  to 
its  members,  who  might  fall  into  decay.  They  were  not  established 
with  any  view  to  trathc  or  the  making  of  profits. 

For  incorporated  companies  trading  as  bankers,  see  Qrant  on 
'  Banking' ;  and  the  article  Bank,  Banker,  Banking. 

For  general  information  on  corporations,  see  Grant's  '  Law  of  Cor- 
porations,' where  particulars  are  stated  of  the  law  respecting  the 
universities  and  their  colleges ;  grammar  schools ;  hospitals ;  dean  and 
chapters;  guardians  of  the  poor;  bishops,  parsons;  and  generally 
respecting  all  descriptions  of  corporate  bodies  known  in  this  country. 

CORPORATIONS  (MUNICIPAL)  OF  IRELAND.  The  present 
constitution  of  the  boroughs  of  Ireland,  will  be  treated  iinder  Muni- 
cipal Corporations.  The  following  is  merely  a  historical  notice  of 
some  of  the  peculiarities  no  longer  existing,  which  marked  the  Irish 
corporations. 

The  whole  system  of  boroughs,  which  holds  so  conspicuous  and 
important  a  place  in  the  history  of  the  political  and  general  civilisation 
of  the  British  islands,  is,  in  nature  as  well  as  name,  of  purely  Teutonic 
original :  that  particular  species  of  organisation  having  ever  been  found 
repugnant  to  the  habits  and  spirit  of  the  Celtic  nations  in  their  inde- 
pendent state.  Thus,  in  Great  Britain  itself,  its  local  limits  advanced 
with  the  growth  and  extension  of  the  Germanic  colonies  both  north 
and  south  of  the  Tweed ;  and  in  Ireland  we  find  that  the  native  race 
were  strangers  to  it  until  the  settlement  on  their  eastern  and  southern 
coasts,  about  the  9th  century,  of  some  of  those  Danish,  North-man, 
or,  as  they  were  called  in  Ireland,  Ost-man  (East-man)  bands,  in  that 
great  sera  of  the  permanent  migrations  of  those  formidable  sea-rovers. 
Of  these  maritime  settlements,  five,  namely,  Dublin,  Wexford,  Water- 
ford,  Cork,  and  Limerick,  appear  as  places  of  note  at  the  commence- 
ment of  the  Anglo-Norman  conquests  in  the  island,  and  as  fiossessing 
that  municipal  organisation  which  constantly  attended  all  the  branches 
of  the  Teutonic  race.  The  Ost-man  colonists  of  Ireland,  too,  though 
for  a  considerable  time  after  their  first  settlement  they  adhered  to 
their  ancient  paganism,  had  at  the  period  in  question,  owing  un- 
doubtedly to  the  amicable  relations  which  had  arisen  between  them 
and  the  Irish  population,  and  to  the  exertions  of  the  Irish  clergy,  been 
long  in  the  profession  of  Christianity ;  so  that,  it  should  seem,  the 
first  Anglo-Norman  invaders  might  have  recognised  in  them  some 
degree  of  national  affinity.  But  being  ignorant  and  brutal,  though 
subtle  and  daring  adventurers,  their  thirst  for  plunder  and  for  terri- 
torial acquisition  would  not  pei  mit  them,  in  their  career  of  murderous 
rapine,  Uy  make  any  distinction  in  treatment  between  the  Scandinavian 
and  the  Celtic  blood,  between  the  Ost-man  and  the  Irishman. 

This  unsparing  temper  of  the  early  private  invaders  perfectly 
coincided  with  the  policy  of  the  English  crown;  and  so  soon  as 
Henry  II.  had  found  leisure  to  take  the  business  of  the  invasion  into 
his  own  hands,  one  of  his  principal  measures  for  securing  the  footibg 
of  his  government  on  the  Irish  soil  was  the  colonisation  of  the  Ost-man 

gtrts  with  English  or  Anglo-Norman  settlers.  Thus  the  Ost-men  of 
ublin  were  thrust  without  the  walls  of  their  city  to  inhabit  the 
suburbs  thence  called  Ost-man  town,  and  still,  by  corruption,  Oxman- 
town,  giving  place  to  a  band  of  mercantile  settlers  from  Bristol,  who 
became  the  English  king's  "burgesses  "  of  Dublin,  with  a  charter  of 
liberties  modelled  exactly  upon  that  of  Bristol.  In  like  manner, 
during  the  various  fluctuations  of  the  territorial  conquest,  down  to  its 
completion  at  the  close  of  the  reign  of  Elizabeth,  every  permanent 
extension  of  the  English  frontier  extended  the  English  organisation  of 
the  territory,  of  which  the  establishment  of  fort'fi^  towns,  with  inha- 
bitants municipally  organised  and  trained  to  aims,  was  a  constant  and 
a  prominent  feature. 

The  municipal  commissioners  of  1888  could  not  help  observing  the 
"  marked  distinction  in  the  language  of  their  charters,  as  to  the  constitu- 
tions of  the  municipal  corporations  in  Ireland,according  to  the  dates  of 
those  instruments,"  that  is,  according  as  they  were  granted  before  or 
after  the  commencement  of  the  reign  of  James  I.  This  was  precisely 
the  period  when  the  crown  was  most  actively  exerting  itself  to  secure 
the  power  of  moulding  the  borough  constitutions  at  its  pleasure ;  and  in 
the  middle  of  James's  reign  was  given  the  notable  judicial  decision  in 
favour  of  the  prerogative  of  establuhing  close  boroughs  by  charter,  upon 
which  the  crown  ever  afterwards  acted.  Far,  however,  as  the  exercise 
of  this  power  was  carried  in  England,  yet,  in  the  hands  of  the  Stuarts 
at  least,  it  failed  of  the  complete  attainment  of  its  object.  But  in 
Ireland,  which  presented  a  much  clearer  field  for  its  exertion,  it  was 
used  both  lavishly  and  effectually,  not  only  in  establishing  new 
boroughs,  but  in  reframing  the  constitutions  of  the  old  ones.  In  the 
"plantation  of  Ulster,"  as  the  settling  of  British  inhabitants  upon  the 
lately-forfeited  lands  there  was  then  denominated,  by  charters  granted 
by  James  to  various  "  undertakers "  of  the  plantation,  a  number  of 
incorporations  were  made  beforehand,  on  the  new  and  approved  plan 
of  towns  "  to  be  built "  on  the  respective  lands.  Another  and  very 
similar  mode  of  making  boroughs  in  Ireland  at  this  period  was  the 
incoi-porating  of  some  village  already  existing,  at  the  same  time  placing 
Its  corporation  imder  the  absolute  control  of  the  lord  of  the  manor 
existing  previously  or  newly  erected.  The  whole  number  of  boroughs 
thus  created  by  James  I.  and  his  two  immediate  successors,  a  large 
proportion  of  which  were  originally  of  the  class  just  described,  though 
some  of  them  have  since  risen  to  importance,  was  61,  and  the  numl^r 


of  the  older  boroughs  was  45 ;  there  were  also  11  other  places  which 
sent  representatives  to  the  Irish  parliament,  though  no  charters  were 
in  existence,  but  which  derived  their  right  from  usage. 

Each  of  the  106  corporations  referred  to  above,  sent  two  members 
to  the  Irish  House  of  Commons,  and  many  of  those  created  by  James  I. 
and  his  two  successors  served  scarcely  any  other  purpose  from  the 
beginning,  their  incorporation  having  been  little  more  than  a  cover  for 
the  nomination  of  the  two  members  by  the  landed  proprietor.  Many 
had  consequently  fallen  into  virtual  disuse  long  before  the  legislative 
union  with  England. 

The  mode  of  incorporation  adopted  by  the  crown  in  erecting  the 
modem  boroughs,  presents  Uttle  more  than  a  parallel  to  the  eoune  it 
was  pursuing  in  England ;  but  in  order  to  explain  how  it  was  that  the 
subversion  which  it  effected  in  the  ancient  borough  oonstitutions  of 
Ireland  was  so  much  more  rapid  and  more  complete  than  in  those  of 
England,  we  must  advert  to  some  very  remarkable  featurse  in  the 
politico-religious  history  of  Ireland. 

In  the  very  first  establishment  of  boroughs  in  that  country,  the 
Anglo-Norman  crown  had  found  itself  under  an  absolute  necessity  of 
placing  the  municipalities  on  the  footing  of  the  most  favoured  class  of 
boroughs  in  England :  the  security  of  the  English  power  upon  the 
Irish  soil  required  that  the  incorporated  burgesses  should  be  strong 
and  prompt  for  defensive  warfare ;  and,  to  be  so,  it  was  essential  that 
they  should  be  free.  Not  only  therefore  were  the  municipal  and  the 
parliamentary  franchise  enjoyed  by  the  inhabitant  householders  at 
large,  but  their  common  exemption  from  burdensome  duties  and 
services,  and  from  feudal  jurisdictions,  was  rendered  more  effective 
than  in  England  itself  :  and  such,  on  the  whole,  did  the  civil  oondition 
of  the  Anglo-Irish  boroughs  continue  to  be  until  the  completion  of  the 
territorial  conquest.  This  completion,  while  it  relieved  the  ancient 
boroughs  from  the  danger  of  external  attack  from  the  unsubdued 
native  Irish  population,  rendered  their  internal  freedom  more  liable  to 
attack  from  the  English  crown,  at  length  relieved  from  the  risk  and 
embarrassment  of  the  old  contest  with  "  the  Irish  enemy."  Another 
remarkable  circimutance  appeared  just  at  the  same  period,  which, 
while  it  commenced  an  entirely  new  era  in  Anglo-Irish  history,  placed 
in  the  hands  of  the  English  government  a  weapon  of  sweeping 
efficiency  for  the  prosecution  in  Ireland  of  its  new  policy  towards 
ancient  boroughs  in  general.  When  Henry  VIII.  had  abolished,  to 
his  own  advantage,  the  papal  supremacy  ial^  jgUnd,  ths  nssr  religious 
reformation  obtained  only  a  partial  reception  in  IrehEnd.  In  the  reign 
of  Elizabeth  two  statutes  were  passed  relating  to  the  crown's  religious 
supremacy  and  to  the  uniformity  of  common  prayer ;  but  her  govern- 
ment was  too  discreet  to  enforce  either  of  them,  except  as  to  the 
clergy  and  the  leading  officers  acting  in  civil  capacities  under  the  govern- 
ment. But  James  I.  sent  presidents  or  milituy  governors  through  the 
Irish  provinces  for  the  immediate  enforcement  of  the  statutes  in  ques- 
tion, especially  in  the  corporate  towns.  The  leading  municipal  officers 
were  ejected,  others,  of  known  pliancy,  were  substituted  in  their 
places ;  and  these  persons  readily  resigned  the  rights  and  liberties  of 
their  towns  into  the  king's  hands,  and  took  out  new  charters  of  incor- 
poration. And  here  it  was  that  the  leading  object  of  the  crown  was 
accomplished.  To  the  several  ancient  boroughs  new  charters  were 
soon  issued,  so  framed  as  to  leave  but  a  very  small  share  of  municipal 
power  to  the  great  body  of  the  inhabitants.  In  these  charters  indi- 
viduals were  expressly  nominated  to  fill  the  offices  of  mayor,  sheriff, 
recorder,  ke. :  the  members  of  the  governing  council  of  the  oorpo> 
rations  were  in  most  instances  nominated  in  like  manner,  with  exclusive 
power  to  appoint  their  successors ;  so  that  the  inhabitants  at  large 
were  almost  wholly  deprived  of  that  share  in  their  local  government 
which,  under  the  original  constitutions  of  these  boroughs,  they  had 
enjoyed  for  upwards  of  four  centuries. 

The  system  of  exclusion  was  closely  pursued  by  the  persons  thus 
newly  placed  in  corporate  authority,  who,  by  this  means,  gradually 
severed  their  interests  from  those  of  the  inhabitants  at  laige :  still 
they  were  unable  wholly  to  extinguish  the  municipal  rights  of  the 
ancient  dass  of  freemen,  who  though  excluded  by  test-oaths  from  the 
higher  corporate  offices,  continued  pretty  numerous  until  the  year 
1654,  when  the  army  of  the  Commonwealth  obtained  possession  of  all 
such  towns.  No  sooner  was  Charles  II.  restored  than  the  Lords 
Justices  of  Ireland  issued  a  proclamation  confirming  to  every  one 
holding  by  grant  or  contract  with  "  the  late  usurped  powers,"  all  their 
lands  and  possessions,  as  well  in  towns  as  elsewhere,  during  a  given 
period.  Under  the  authority  of  this  proclamation,  when  Uie  Irish 
legislature  was  called  together  for  the  general  arrangement  of  landed 
property,  and  other  public  interests,  which  had  been  completely  sub- 
verted by  so  many  years  of  civil  war,  the  Commonwealth  soldiery,  who, 
imder  Cromwell,  had  possessed  themselves  of  the  walled  towns,  were 
able  to  return  an  overwhelming  majority  of  members  to  that  parlii^ 
ment  which  passed  the  Acts  of  Settlement  and  Explanation.  The  per- 
manence of  their  interest  was  thus  provided  for;  and  the  estates, 
rights,  and  liberties  of  those  corporate  establishments  were  vested  in  a 
body  of  men  but  recently  settled  in  the  kingdom.  The  unjust 
exclusion  consequently  maintained,  became,  in  the  course  of  the  same 
reign,  a  subject  of  inquiry  with  the  Irish  government ;  but,  wavering 
as  that  government  hss  so  often  been  between  justice  and  expediency, 
it  procured  no  effectual  change  in  that  system^^e  evils  of  which  it 
seemed  to  deplore. 
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One  measnre,  however,  wm  taken  at  tbifl  period,  the  tendenoj  of 
which  was  to  mitigate  in  some  degree  the  spirit  of  abeolute  exclusion 
prevailing  in  the  Irish  monicipalitieB.  The  Act  of  Explanation  em- 
powered the  Lord  Lieutenant  and  Council,  within  seven  years,  to  make 
rules,  orders,  and  directions,  for  the  better  regulation  of  all  cities, 
walled  towns,  and  corporations.  By  virtue  of  this  power,  the  Lord 
Lieutenant  and  Council,  in  1672,  issued  what  are  cidled  the  "  New 
Rules,"  which  ordained  that  thenceforward  the  elections  of  persons  to 
serve  the  oflSoes  of  mayor,  sheriff,  recorder,  or  town-clerk  of  Dublin, 
Limerick,  Oalway,  and  the  several  other  towns  therein  mentioned, 
should  be  subject  to  the  iq>probation  of  the  Lord  Lieutenant  and 
Council ;  and  tiiat  no  person  should  be  capable  of  acting  as  mayor, 
recorder,  sheriff,  treasurer,  alderman,  town-clerk,  common-councilman, 
or  master  or  warden,  until  he  should  have  taken  the  oath  of  supremacy, 
ezoept  such  only  with  whose  taking  that  oath  the  Lord  Lieutenant 
should  think  fit,  by  name  and  in  writing,  to  dispense.  But  that  part 
of  these  New  Rules  which  tended  to  restore  the  ancient  basis  of  the 
municipal  franchise,  was  a  provision  that  all  "  foreigners,  strangers, 
and  aliens,  being  merchants,  or  skilled  in  any  mystery,  craft,  or  trade," 
then  or  thereafter  residing  and  inhabiting  within  those  cities  or  towns, 
should,  on  paying  down  a  fine  to  the  mayor  and  common  council,  or 
other  persons  authorised  to  admit  freemen,  be  admitted  to  the  freedom 
of  such  city  or  town  respectively,  and  if  they  desired  it,  into  any  guild, 
brotherhood,  ftc.,  therein ;  that  any  person  refusing  to  admit  them  to 
applying  for  their  freedom  should,  upon  due  proof  before  the  Lord 
Lieutenant  and  Council,  be  for  ever  deprived  of  the  freedom  of 
such  city  or  town ;  and  further,  that  on  such  refusal  of  admission 
by  the  corporate  authorities,  such  person  so  applying  should,  on 
tendering  twenty  shillings,  and  taking  the  oath  of  allegiance  before  any 
justice  of  peace  in  the  adjoinmg  county,  be  therefore  deemed,  to  all 
intents  and  purposes,  a  freeman  of  such  corporation,  guild,  fto.  Thus, 
in  spite  of  the  exclusive  system  then  in  operation,  every  resident 
trader  in  the  corporate  towns  of  Ireland  was  enabled,  under  these 
rules  and  orders,  to  become  a  freeman ;  though  still,  except  by  special 
dispensation,  he  could  not  fill  the  higher  municipal  offices,  unless 
by  taking  the  oath  of  supremacy  and  giving  the  other  tests  then 
required. 

But  after  the  Revolution  of  1688,  the  spirit  and  intention  of  this 
portion  of  these  rulus  were  wholly  disregarded.  Owing,  indeed,  in 
some  degree  to  James  II.'s  unsuccessful  attempts  against  his  oppo- 
nents in  the  corporate  towns  of  Ireland,  the  system  of  absolute  ex- 
clusion pursued  in  the  early  part  of  his  brother's  reign  was  revived 
with  aggravated  rigour ;  ana  under  such  circumstances  little  was  to 
be  expected  from  seeking  the  benefit  of  the  rules  and  orders,  or 
bringing  in  any  other  mode  the  rights  of  the  excluded  before  such 
tribunals  as  then  existed.  From  these  causes,  and  from  a  sort  of 
inviulability  or  sacredness  of  character  which  was  thrown  about  cor- 
porate establishments  in  Ireland  from  the  reign  of  William  III.  to  the 
pess'ng  of  the  Irish  Municipal  Corporations  Act  in  1840,  by  which  a 
numb^  of  them  were  disincorporated,  and  the  remainder,  in  their 
constitution,  were  assimilated  to  the  English  boroughs  as  regulated 
by  the  Municipal  Corporations  Act,  England  (1  Vict.  o.  78, 1837),  by 
which  all  religious  distinctions  as  affecting  the  rights  of  the  inhabitants 
were  wholly  abolished,  the  inhabitants  at  lai^e  of  municipal  towns 
remained  wholly  unconnected  in  interests  or  feelings  with  the  few 
individuals  monopolising  all  corporate  authority. 

CORPULENCE.    [Obesity.] 

CORPUS  JURIS  CIVILIS.  The  term  corpus  juris  (literally  a 
body  of  law)  which  so  £a|-  back  as  the  year  1262,  was  speciallv  applied 
to  the  several  compilations  made  by  Justinian  (Sarti  'de  Claris 
Archigymn,'  t.  i.  pt.  ii.  p.  214),  wasniot  then  used  for  the  first  time,  for 
Livy  (iii.  84),  in  narrating  the  history  of  the  introduction  of  the 
decemviral  code,  and  the  reception  it  met  with  at  Rome,  states  that  the 
common  impression  was  that  two  more  laws  were  wanted  to  complete 
the  work,  for  if  thev  were  added  "  absolvi  poese  velut  corpus  omnis 
Roman!  juris/'  whilst  Justinian  himself  uses  the  term  in  the  sense  of 
the  collection  of  Roman  law  then  in  being  (C.  6. 18  pr.)  But  there 
are  now  two  principal  collections  to  which  that  appellation  is  given, 
the  Corpus  Juris  Civilis  and  the  Corpus  Juris  Canonid.  [Camon  Law.] 
The  term  Corpus  Juris  Civilis  designates  the  book  in  which  the 
different  parts  of  the  legislation  of  the  Emperor  Justinian  are  collected, 
and  which,  considered  as  one  whole,  contains  the  main  body  of  the 
CivU  or  Roman  law.  According  to  this  definition,  the  Corpus  Juris 
Civilis  oonsists  of  the  compilations  of  the  codex,  pandects  or  digests, 
institutes,  and  novels,  which  were  made  under  the  direction  of  the 
emperor  Justinian. 

Justinian  himself,  regarding  each  part  of  his  legislation  as  a  separate 
collection  only  made  for  the  pui|)ose  of  completing  former  compila- 
tions, never  thought  of  giving  a  common  title  to  them  all  Each  port 
had  its  separate  and  appropriate  name ;  for  instance,  the  codex  was  so 
called  because  it  was  the  book  in  which  the  Roman  emperors'  constitu- 
tions were  collected ;  the  institutes  were  so  called  because  they  con- 
^  tained  the  first  principles  and  rules  of  the  law ;  the  digest  or  pandects 
because  they  were  the  collection  of  the  digested  decisions  and 
opinions  of  the  old  lawyers,  forming  a  common  receptacle  of  legal 
learning  (C.  I.  17,  3,  1) ;  and  the  novels  because  they  were  new  con- 
stitutions (novellaj  const  tut-ones),  published  by  imperial  authority 
alter  the  appearance  of  the  former  works,  namely,  between  the  years 


▲.D.  585  and  559.  In  the  middle  ages,  when  the  study  of  the  Roman 
law  began  to  flourish  in  the  universities  of  Italy,  the  jurists  were  led 
to  consider  Justinian's  separate  collections  as  one  entire  legislation,  to 
which  a  general  title  woiUd  be  appropriate.  Savigny,  in  his  histoiy 
of  the  Roman  law  in  the  middle  ages,  asserts  that  the  term  Corpus 
Juris  Civilis  was  used  in  the  12th  century.  However,  Russardus, 
professor  in  Bourges  (which,  in  the  16th  century,  was  one  of  the  most 
celebrated  French  universities  for  jurisprudence),  who  first  edited  the 
collections  of  Justinian  under  a  common  title,  at  Lyon,  in  the  year 
1561,  chose  onl^  the  term  Jus  Civile  for  that  purpose ;  and  Dionysius 
Oothofredus,  hkewise  a  French  jurist  of  Paris,  is  commonly  con- 
sidered  as  the  first  who,  in  his  edition  in  the  vear  1588,  at  Lyon, 
adopted  the  term  Corpus  Juris  Civilis  as  a  general  title  for  the  collec* 
Uons  of  Justinian,  for  before  this  time  each  of  the  three  volumes  into 
which  the  glossers  divided  the  collection,  was  known  by  a  particular 
title ;  the  first  volume  being  called  '  Digestum  Vetus,'  comprising  the 
first  twenty-three  books  and  the  first  two  titles  of  the  twenty-fourth 
book;  the  second  volume,  ' Infortiatum,'  running  from  the  third 
title  of  the  twenty-fourth  book  to  the  eighty-second  paragraph  of 
the  second  title  of  the  thirty-fifth  book;  and  the  tnird  volume 
'Digestum  Novum,'  containing  the  remainder  of  the  work.  (See 
in  '  Heynii  Opuscula  Academica,'  vol.  ii.  p.  815,  some  remarks  on 
this  division.)  From  the  time  of  Qothofredus  his  title  has  always 
been  in  use. 

The  Corpus  Juris  Civilis,  as  it  is  now  composed,  contains :  1.  The 
Collections  of  the  Emperor  Justinian,  namely,  the  Institutes,  in  4 
books ;  the  Pandects  or  Digests,  in  50  books ;  the  Codex,  in  12  books, 
together  with  the  Authenticss,  a  name  given,  not  by  Justinian,  but  by 
the  Glossers  (professors  of  law,  who  in  the  12th  and  18th  centuries 
taught  the  Roman  law  and  explained  the  text  of  the  Corpus  Juris 
in  the  universities  of  Italy,  especially  Bologna)  in  order  to  distin- 
guish the  collection  made  by  them  and  appended  to  the  Corpus  Juris 
from  the  Epitome  Novellarum  made  by  Julianus,  a.d.  570 ;  the 
number  of  these  Novellsa  Constitutiones  is  168.  2.  An  arbitrary 
appendix,  joined  to  the  Corpus  Juris  by  different  editors  since  the 
time  of  Russardus,  namely,  a.  several  Constitutions  of  the  Emperor 
Justinian  and  his  two  successors  Justinian  II.  and  Tiberius  II.,  csdled 
Justinian's  18  edicts,  which  were  first  received  into  the  Corpus  Juris 
by  Russardus;  b.  several  other  Constitutions  of  the  same  three 
emperors,  which  were  first  added  by  Contius,  in  his  edition  of  1571 ; 
c.  118  Constitutions  of  the  Emperor  Leo,  the  philosopher,  given  by 
him  for  the  purpose  of  amending  and  correcting  Justinian's  legislation, 
together  with  a  Constitution  of  the  Emperor  Zeno,  likewise  first  added 
by  Contius  in  his  edition ;  d.  a  series  of  Constitutions  of  the  successors 
of  the  Emperor  Justinian  from  the  7th  to  the  14th  century,  first  added 
to  the  Corpus  Juris  in  the  edition  of  Charondas  of  1575 ;  «.  a  series  of 
84  (or  85  according  to  the  older  division)  ecclesiastical  Canons,  called 
Canones  Sanctorum  et  Yenerandorum  Apostolorum,  first  added  to  the 
Corpus  Juris  by  Gregorius  Haloander  about  a.d.  580.  According  to  the 
descriptive  title  by  which  they  are  headed  they  are  to  be  ascribed  to 
Clement,  the  first  bishop  of  Rome,  but  their  origin  and  history  are 
involved  in  so  much  doubt  that  many  writers  have  not  hesitated  to 
pronounce  them  to  be  apocryphal  and  devoid  of  authority  (Dupin, 
'  BibUoth^que  Ecclesiastique,'  1. 1,  p.  185) ;  probably  they  are  a  private 
collection  of  decrees  of  comicils  and  synods  existing  prior  to  the  synod 
of  Nicoea,  a.d.  825 ;  /.  the  Libri  Feudorum,  that  is,  the  books  which 
contain  the  usages  and  customs  of  the  feudal  system,  and  which  were 
joined  to  the  Corpus  Juris  by  the  Glossers ;  g.  several  Constitutions  of 
the  Emperor  Frederic  II. ;  h.  a  short  book  in  ten  titles,  called '  Kxtrava- 
gantes,  or  Undedma  Collatio,'  containing  some  Constitutions  of  the 
Emperor  Henry  VII.,  a.d.  1812;  t,  and  last  of  all,  the  Liber  de  pace 
Constantife,  or  the  "Treaty  drawn  up,  a.d.  1190,  between  Frederick  I. 
and  the  Lombard  States,  by  which  the  freedom  of  twenty-four  Lombard 
cities  was  granted.  In  several  editions  we  find  other  appendages 
besides  those  here  noticed. 

The  manuscripts  of  the  Corpus  Juris  Civilis  are  numerous,  but 
nearly  all  of  them  contain  only  a  part  of  Justinian's  legislation :  manu- 
scripts containing  the  whole  body  of  law  are  very  rare.  The  best 
MS.  of  the  latter  is  at  Copenhagen.  Of  HSS.  before  the  time  of  the 
Gloesers  we  have  only  one  of  the  Pandects,  the  celebrated  Florentine 
manuscript,  which  was  first  at  Pisa,  but  was  brought  to  Florence  in 
1411,  after  the  capture  of  Pisa,  a.d.  1406;  it  probably  belongs  to  the 
6th  or  7th  century,  and  some  even  suppose  that  it  may  be  the  original 
copy  of  the  Pandects  which  was  sent  by  Justinian  to  the  Western 
Empire.  Whatever  its  early  history  may  be,  whether,  as  Odofredus 
says,  it  was  brought  to  Pisa  from  Constantinople,  or  as  the  old  story, 
constantly  repeated  and  supported  by  Brencman  among  others,  has  it, 
that  it  was  given  to  the  Pisans  by  Lothario  II.,  after  the  capture  of 
Amalfi,  A.D.  1188,  its  importance  consists  in  the  claim  set  up  for  it  as 
being  the  sole  authentic  source  from  which  the  text  of  all  other  MSS. 
.  has  been  taken ;  a  claim  as  earnestly  opposed  as  it  has  been  hotly 
'  contended  for,  and  only  to  be  settled,  if  it  be  possible,  tantcu  compontre 
Utes,  by  the  conjecture  that  there  was  another  manuscript  coeval  with 
or  prior  to  the  Florentine  text  and  accessible  to  the  Glossators,  and 
that  each  of  these  was  copied  from  one  and  the  same  original.  The 
other  manuscripts  are  of  the  12th  13th,  and  14th  centuries,  and  con- 
tain the  vtrsio  rn'r/ata,  or  text  as  ett<  d  \>y  the  Glossators  accordiuT  to 
^  older  man^Jicripta.    In  Alumch  andJl*§ria_ilAjBi¥)^  ara^'oilJalie  jftitfiifc 
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scripta  of  the  vertio  wdgaJta  of  the  Codex.  Ab  to  the  manuflcripts,  see 
Beck, '  Indicia  Codicum  et  Editionum  Juris  JuBtinianei  Prodromus/ 
Lix)a.  1823.  Of  the  manuscripts  in  England,  there  is  a  valuable 
notice  in  the  5th  voL  of  the '  German  Magazine  of  Historical  Juris- 
prudence.' 

There  are  numerous  editions  of  the  '  Corpus  Juris :'  it  was  printed 
very  soon  after  the  invention  of  the  art,  but  at  first  only  separate 
parts  were  publiahed.  The  oldest  edition  that  we  know  of  is  that  of 
the  Institutes,  by  Peter  Schoaffer,  in  Mentz,  of  the  year  1468.  There  is 
a  copy  of  this  edition  on  vellum  in  the  King's  Library,  British  Museum. 
It  has  a  small  illumination  of  a  presumed  portrait  of  Justinian  in  the 
title-page.  The  Luger  capital  letters  throughout  the  books  are  illu- 
minated, and  some  of  them  with  gold.  The  last  edition  of  importance 
is  that  of  Schrader  (Berlin,  1832),  who  formed  the  design  of  preparing 
an  aocurate  and  trustworthy  edition  of  the  '  Corpus  Juris  Civilis.'  Till 
the  year  1476  all  the  parts  of  the  '  Corpus'  were  printed  separately. 
The  first  edition,  which  contained  the  whole,  is  that  by  Honate,  at 
Milan,  of  the  years  1482  and  1483,  but  still  not  under  a  general  title, 
which,  as  already  mentioned,  was  first  used  by  Russardus.  Till  the 
year  1518  all  the  editions  were  printed  with  the  glosses,  but  after  that 
date  the  glosses  were  commonly  omitted.  The  last  edition  with 
glosses  is  of  the  year  1627.  For  a  complete  list  of  the  editions,  see 
Beck's '  Index.'  Probably  there  are  no  editions  that  have  been  so  gene- 
rally received  and  have  met  with  such  &vour  as  those  of  the  celebrated 
Denys  Godefroi;  of  these,  the  first,  a  quarto,  appeared  in  1583;  the 
second,  2  vols,  folio  (a  revised  copy  of  the  first),  in  1590 ;  the  third, 
4  vols,  folio,  in  1602 ;  and  the  fourth,  2  vols,  folio,  in  1607 ;  all  of  them 
being  published  at  Lyon.  These  were  followed  in  the  year  1624  by 
an  edition  more  complete  than  any  that  had  preceded  it,  published  at 
Geneva  by  his  son  James.  In  1663  Simon  Van  Leeuween  produced  a 
folio  edition  at  Amsterdam,  in  which  not  only  the  notes  of  Godefroi 
were  given,  but  those  of  several  other  distinguished  commentators ; 
and  in  the  same  year  a  copy  of  Godefroi's  first  edition  was  published 
at  Frankfort.  The  book,  though  extremely  scarce,  has  very  little  to 
recommend  it  to  the  student.  J.  L.  G.  Beck,  in  1825,  published  a  very 
useful  and  carefully  edited  copy  of  the  '  Corpus  Juris  in  two  quarto 
Tolumes. 
CORPUSCULAR  THEORY.  [Moleculab  Theoby.] 
CORRECTION,  HOUSES  OF.  [Rkfobmatobies.] 
CORRELATION  OF  PHYSICAL  FORCES.  [FoBcas.] 
CORRIDOR,  from  the  Italian  coridore,  signifies  a  gallery  or  panage- 
way  leading  to  apartments  independent  of  each  other.  In  all  laige 
buildings  contaimng  numerous  apartments  corridors  are  necessary, 
either  closed  or  open.  The  corridor  round  the  great  cortile  or  open 
court  of  the  Cancellaria  at  Rome,  designed  by  Bramante,  consists 
of  an  open  gallery  supported  by  columns. 
CORROSIVE  SUBLIMATE.  [Mebctjby,  Bichloride  of.] 
CORRUGATION.  A  very  simple  but  effective  mode  has  been 
adopted  during  the  last  few  years,  of  imparting  additional  strength  to 
sheet  metal.  This  oonsLsts  merely  in  corrugating  it ;  that  is,  bending 
it  into  a  series  of  opposite  curves,  convex  and  concave  alternately. 
The  usual  mode  of  producing  this  result  is  by  passing  the  sheets 
between  two  rollers  corrugated  on  their  sur&ces,  rings  of  depression 
alternating  with  rings  of  protrusion,  and  the  protuberances  of  one 
roller  corresponding  with,  and  working  into,  the  depressions  of  another. 
If  the  two  rollers  work  nearly  in  contact,  a  sheet  of  metal  passed 
between  them  is  forced  to  take  a  corrugated  form ;  and  if  the  rollers 
be  powerful  while  the  metal  is  thin,  this  might  be  done  when  cold  ,* 
otherwise  a  heatingr  of  the  metal  is  needed,  especially  when  the  cor- 
rugations are  deep.  Iron  is  the  chief  metal  thus  treated;  though 
there  is  nothing  to  prevent  the  application  of  the  process  to  copper 
and  other  metal  The  iron  may  be  galvanised  or  coated  with  a  film 
of  zinc,  to  render  it  more  weather-proof ;  but  this  process  is  not  neces- 
sarily connected  with  corrugation.  The  uses  of  corrugated  iron  are 
now  very  numerous,  seeing  that  the  material  acquires,  in  practical 
ctmstruction,  a  degree  of  strength  altogether  liyond  that  which 
belongs  to  the  mere  thickness  of  the  sheet  It  will  form  either  a  wall 
or  roof,  with  yerj  little  support  from  other  sources.  Railway  tra* 
vellers  have  become  accustomed  to  the  use  of  this  material  in  the 
sides  and  covering^  of  ticket-platforms,  in  the  sides  of  carriage  sheds, 
and  in  the  roofs  and  appendages  of  stations.  In  dockyards  and  other 
large  establishments,  it  is  much  employed  for  light  and  temporary 
structures.  Temporary  churches  are  in  part  made  of  it.  It  is  used 
also  for  emigrant  houses  and  storerooms. 

An  American  inventor,  Mr.  Joseph  Francis,  of  New  York,  has 
devised  a  remarkable  mode  of  applying  corrugated  sheet-iron  to  the 
construction  of  very  light  and  buoyant  boats,  available  as  safety-boats, 
and  for  other  purposes.  Captain  Portlock  has  described  the  difficul- 
ties attending  this  application,  and  the  ingenious  way  in  which  those 
difficulties  have  been  surmounted.  By  corrugating  the  iron,  the  flex- 
ible sheet  is  rendered  rigid  as  the  surfi&ce  is  bent,  so  as  to  produce 
longitudinally,  in  effect,  a  series  of  puullel  girders  or  beams,  and 
transverselv  a  series  of  arches;  but  it  is  also  evident  that  by  thus 
rendering  the  sheet  rigid,  the  difficulty  of  adjusting  it  to  a  curv^  or 
varying  surface  is  greatly  increased.  Mr.  Francis's  mode  of  getting 
over  this  difficulty  is  a  singular  one.  He  produces  the  rigidity  due 
to  corrugation,  and  the  form  of  the  boat  itself,  by  one  simulta- 
neous operation.    For  this  piu^ose,  he  prepares  pressing  or  stamping 


apparatus,  in  the  form  of  enormous  dies,  and  corresponding  in  shape 
and  size  with  the  boat  to  be  made,  *with  grooves  to  represent  the 
corrugations.  The  plain  sheets  of  iron  being  placed  between  the  two 
dies,  or  the  die  and  counterdie,  and  subjected  to  a  powerful  hydro- 
static pressure,  are  at  the  same  time  shaped  and  corrugated.  In  the 
earlier  experiments,  however,  he  found  that  the  same  breadth  of 
metal  being  required  to  be  adjusted  to  different  spaces,  the  sur- 
faces became  wrinkled,  overlapping  the  lesser  spaces.  This  obstacle 
he  removed  by  adjusting  the  gauge  of  the  corrugations  to  the  position 
pf  the  sheet ;  and  thus,  as  it  were,  not  only  swallowing  up  the  super- 
fluous metal,  but  giving  more  strength  to  the  parts  requiring  it. 
The  theory  of  this  construction  is,  that  the  combing  curves  and  corru- 
gations give  so  much  strength  to  a  boat  of  small  size,  as  to  render  all 
internal  bracings  and  strengthenings  unnecessary.  Major  Vincent 
Eyre,  in  a  paper  read  before  the  British  Association  for  the  Advance- 
ment of  Science  at  the  Cheltenham  Meeting  in  1856,  gave  an  account 
of  these  corrugated  boats  which,  if  not  too  highly  coloured,  denotes 
the  combination  in  them  of  many  very  remarkable  qualities.  Two 
trials  of  boats  were  made,  one  at  Liverpool  and  the  other  at  Woolwich, 
"On  boUi  occasions  the  tests  were  such  as  not  even  the  strongest 
wooden  boat  that  was  ever  built  could  have  sustained  without  going 
inunediately  to  pieces.  For  instance,  being  manned  by  a  full  crew, 
they  were  rowed  several  times  with  full  speed  against  the  stone- work 
of  the  dock ;  they  were  tossed  over  and  over  with  excessive  violence 
on  the  stone  pavement ;  they  were  filled  with  large  blocks  of  stone 
placed  midships  and  piled  up  to  a  considerable  height,  and  then 
hoisted  up  by  tackle  head  and  stem ;  they  were  battered  on  the  sides 
by  large  hammera  on  one  spot,  with  all  the  f oroe  a  strong  man  could 
muster — ^but  all  without  producing  the  slightest  injurious  effect.  At 
the  end  of  tiiis  rough  treatment,  thev  were  foimd  perfectly  whole  and 
watertight."  This  authority  summed  up  his  encomiums  by  declaring 
the  corrugated  boats  to  be  fire-proof,  water-proof,  worm-proof,  incorro- 
dible, liable  neither  to  warp  nor  to  split :  strong,  light,  buoyant,  and 
cheap.  Boats  of  tiiis  construction  were  used  by  Lieutenant  Lyndi,  in 
the  United  States  expedition  to  the  Dead  Sea  and  the  river  Jordan  ; 
they  were  impelled  agaiost  rocks,  dragged  over  shoals,  swept  down 
rapids  and  cascades,  and  exposed  to  other  rough  usage,  which  they 
bore  well. 

It  has  been  suggested  that  corrugated  iron,  manu&ctured  in  this 
way,  would  render  good  service  as  a  material  for  military  waggons, 
wmch  would  either  run  upon  wheels  on  land,  or  float  on  water,  and 
thus  serve  as  waggons,  bridges,  or  boats. 
CORRUPTION  OF  BLOOD.  [Attainder.] 
CORSET,  an  article  of  dress  for  compressing,  imder  the  pretext  of 
supporting,  the  chest  and  waist,  worn  chiefly  by  females,  but  also 
sometimes  by  effeminate  individuals  of  the  other  sex.  It  consists  of 
cloth  made  to  surround  the  body,  stiffened  by  whalebone  or  other 
means,  and  tightened  by  a  lace.  It  seems  a  remnant  of  the  old  practice 
of  enveloping  the  whole  frame  in  swaddling  bands ;  a  practice  which 
has  been  generally  discarded  in  rearing  nude  children,  but  which  still 
lingera  as  a  part  of  the  attire  of  female  children,  in  defiance  of  nature, 
reason,  and  experience.  The  advantages  arising  from  its  use  are 
trifling,  if  any ;  the  disadvantages,  manifold  and  serious.  Nature  has 
formed  the  chest  (in  which  are  lodged  the  lungs  for  respiration  and  the 
heart  for  circulation,  two  out  of  three  of  the  vital  Amotions)  in  the 
shape  of  a  truncated  cone,  the  base  of  which  is  capable  of  being 
alternately  widened  and  contracted  during  inspiration  and  expiratiou. 
The  wonderful  and  i)erfect  mechanism  for  carrying  on  respiration 
cannot  come  into  full  play  it  any  compression  be  applied  to  the  lower 
part  of  the  chest,  which  ia  however  the  part  commonly  selected,  from 
yielding  most  easily,  to  endure  the  hurtful  restraint  of  ti^t  lacing. 
The  chest  never  bemg  allowed  to  expand  to  the  extent  which  is  neces- 
sary, the  defect  in  each  respiration  is  attempted  to  be  compensated  for 
by  their  greater  frequency,  and  thus  a  hurried  circulation  ia  produced. 
The  heart  is  also  hindered  in  its  action,  and  an  imperfectly  aerated 
blood  is  circulated  by  it,  by  which  nutrition  is  inadequately  accom- 
plished :  unhealthy  secretions  are  likewise  formed  out  of  this  vitiated 
blood,  and  prove  a  further  source  of  disease.  The  muscles  of  the  chest, 
spine,  and  abdomen,  being  deprived  of  their  proper  exercise,  become 
attenuated  and  feeble,  and  incapable  of  giving  due  support,  whence 
result  distortions  of  the  spine  and  chest,  and  much  of  that  constipation 
which  so  frequently  afflicts  females.  The  viscera  of  the  abdomen, 
especially  the  liver,  suffer  greatly,  both  by  displacement — being  forced 
downwards — and  by  being  actually  indented  by  the  edges  of  the  com- 
pressed  ribs.  "  In  examining,"  says  Dr.  Hodgkin,  whose  connection 
with  Guy's  Hospital  gave  him  extensive  opportunities  of  observation, 
"  the  bodies  of  the  dead,  I  have  frequently  found  the  lower  ribs  of 
females  greatly  compressed  and  deformed.  I  have  repeatedly  seen  the 
liver  greatly  misshapened  by  the  unnatural  pressure  to  which  it  luuX 
been  subjected,  and  the  diaphragm  or  midriff  very  much  displaced." 
The  diseases  which  result  from  this  interference  with  nature  are 
various;  and  though  they  do  not  all  occur  in  eveiy  female  who 
adopts  this  mischievous  practice,  yet  on  inquiry  too  many  may  bo 
traced  to  this  source.  Of  these  diseases  consumption  is  the  most 
frequent  and  fataL  Nor  is  the  real  object  of  all  this  painful  and 
irksome  compression  in  any  instance  attained.  The  figure  of  the 
female  bust  may  be  altered  by  it,  but  not  improved.  Sculptors,  who 
are  the  closest  observera  of  nature,  and  who  transfer  to  their  statues 
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every  beauty  presented  to  their  eye,  have  invariably  given  ample 
dimensions  to  the  lower  part  of  the  chest  The  more  therefore  any 
female,  not  of  unnatural  proportions,  compresses  her  waist,  the  more 
does  she  depart  from  resemblance  to  ''  the  statue  which  enchants  the 
world." 

The  accompanying  figures,  the  first,  a,  representing  the  Venus  de' 
Medici,  and  the  skeleton  in  its  natural  form ;  the  second,  B,  the  form 
as  altered  by  the  use  of  tight  stays,  taken  from  Professor  Soemmering, 
<  On  the  £fiects  of  Stays/  will  illustrate  this. 


CORTES,  the  name  of  the  assembly  of  representatives  of  the  Spanish 
nation.  These  assemblies  have  been  variously  constituted  in  different 
ages,  and  in  the  different  kingdoms  into  which  Spain  was  divided  till 
the  time  of  Ferdinand  and  Isabella.  The  cortes  of  Castile  and  Leon 
and  those  of  Aragon  were  the  principal.  Considerable  obscurity  pre- 
vails as  to  the  origin  and  the  formation  of  both.  The  earliest  national 
assemblies  under  the  Visigothic  kings  met  generally  at  Toledo  :  they 
consisted  chiefly  of  the  dignitaries  of  the  church,  and  were  called 
councils.  After  deciding  all  questions  of  church  discipline,  they  con- 
cerned themselves  with  temporal  affairs,  and  in  this  stage  of  the 
discussion  the  lay  lords  or  barons  took  an  active  part,  and  the  king 
presented  his  requests.  In  the  acts  of  the  council  of  Leon,  a.d.  1020, 
ch.  vi.,  the  transition  from  ecclesiastical  to  temporal  afiBurs  is  clearly 
pointed  out :  "  Judicato  ergo  ecclsiso  judicio,  adeptaque  justitia,  agatur 
causa  regia,  deinde  populorum."  In  the  acts  of  the  council  of  Jaca, 
1068,  we  find  that  several  points  of  discipline  were  reformed  "with  the 
consent  of  the  nobles  and  prelates ;  "  and  the  signatures  are  those  of 
the  king,  the  infantes,  nine  bishops,  three  abbots,  and  three  magnates ; 
but  it  is  added  in  a  note  that  '*  all  the  other  magnates  had  subscribed 
to  the  same  acts."  It  is  now  generally  acknowle^ed,  that  in  that  age, 
and  down  to  the  end  of  the  12th  century,  there  was  no  popular  repre- 
sentation from  the  towns  or  commons  of  Castile  and  Leon  in  those 
assemblies.  (Marina,  *  Teoria  de  las  Cortes ; '  Sempere, '  Histoire  des 
Cortes ; '  Prescott's '  History  of  Ferdinand  and  Isabella,'  and  '  Hist  of 
Philip  II.')  The  people  are  said  to  have  occasionally  attended  these 
national  councils  on  some  solemn  occasions,  as  in  the  council  held 
at  Toledo  in  1135,  but  only  as  spectators  and  witnesses,  "to  see,  to 
hear,  and  to  praise  God."  By  degrees,  as  the  towns  rose  into  import- 
ance, and  obtained  local  f ueros,  or  charters,  from  the  kings  for  their 
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own  security,  or  formed  themselves  into  fraternities  for  their  mutual 
protection  against  the  Moors  or  against  the  violence  of  their  own  nobles, 
some  of  them  obtained  at  last  the  privilege  of  sending  deputies  to  the 
national  councils,  which  were  now  styled  cortes,  because,  according  to 
some  etymologists,  they  were  held  at  the  place  where  the  king  had  his 
court  The  cortes  held  at  Salamanca  by  Ferdinand  II.,  in  1178,  con- 
sisted only  of  the  nobility  and  clergy ;  but  at  ike  cortes  of  Leon,  in 
1188,  we  first  hear  that  there  were  present  deputies  "  of  towns  chosen 
by  lot;"  and  in  the  same  year  the  Cortes  of  Castile  assembled  at 
Bui^os,  where  deputies  from  about  fifty  towns  or  villages,  the  names 
of  which  are  mentioned,  were  present  How  these  places  came  to 
obtain  this  privilege  is  not  known,  although  it  is  probable  that  it  was 
by  the  king's  writ  or  by  charter.  The  cortes  were  henceforth  com- 
posed of  three  eetamentos  or  states,  clergy,  lords,  and  procuiudores,  or 
deputies  from  the  enfranchised  towns,  forming  together  one  chamber, 
but  voting  as  separate  states.  It  was  a  standmg  rule  that  general  laws 
must  have  in  their  favour  the  majority  of  each  estamento.  This  was 
the  principle  of  the  cortes  of  the  tmited  kingdom  of  Castile  and  Leon. 
The  same  principle  existed  in  the  kingdom  of  Aragon,  only  there  the 
cortes  were  composed  of  four  brazos  or  states, — namely,  the  prelates, 
including  the  commanders  of  the  military  orders ;  the  ricos  hombres, 
or  barons ;  the  infanzones,  or  caballeros,  who  held  their  estates  of  the 
great  barons ;  and  lastly,  the  tmiversidades,  or  deputies  of  the  royal 
towns.  These  last  are  first  mentioned  in  the  cortes  of  Monzon,  in 
1181.  The  towns  and  boroughs  in  Aragon  which  returned  deputies 
were  thirty-one ;  but  the  number  of  deputies  returned  by  each  is  not 
defined  by  the  historians,  any  more  than  those  for  the  cortes  of  Castile. 
We  find  the  same  town  returning  sometimes  a  greater,  sometimes  a 
smaller  number,  and  at  other  times  none  at  all,  and  a  small  town  or 
village  sending  more  deputies  than  a  large  one ;  while  many  consider- 
able towns  never  returned  any,  independently  of  the  seignorial  towns, 
which  of  course  had  no  representative  privilege.  How  all  this  was 
made  to  agree  with  the  manner  of  voting,  in  order  to  ascertain  the 
opinion  of  the  majority,  is  not  clearly  stated. 

In  Castile,  from  the  end  of  the  ISUi  century,  the  popular  estamento 
made  rapid  strides  towards  increasing  its  influence,  being  &ivoured  in 
this  by  some  kings  or  pretenders  to  the  crown,  such  as  Sancho  IV.  and 
Enrique  II.,  or  taking  advantage  of  disputed  successions  and  stormy 
minorities  to  obtain  from  one  of  the  contending  parties  an  extension 
of  their  privileges.  In  1295  the  deputies  of  thirty-two  towns  and 
boroughs  of  Casribile  and  Leon  assembl^  at  Valladolid,  and  entered  into 
a  confederacy  to  defend  their  mutual  rights  against  both  the  crown  and 
the  nobles.  Among  many  other  resolutions,  one  was,  that  each  of  the 
thirty-two  constituencies  should  send  two  deputies  every  two  years  to 
meet  about  Pentecost  at  Leon  or  some  other  place,  in  order  to  enforce 
the  observance  of  their  stipulations.  In  1314,  during  the  frightful 
confusion  which  attended  the  minority  of  Alonso  XI ,  we  find  another 
confederacy  between  the  nobles  and  the  procuradores  of  100  commu- 
nities, with  a  similar  clause  as  to  deputies  meeting  once  or  twice  every 
'  year.  These  meetings  of  deputies  for  special  purposes  ought  not  to  be 
I  confounded  with  the  general  cortes  of  Uie  kingdom,  which  were  always 
j  convoked  by  the  king,  though  at  no  fixed  times.  Enrique  II.  having 
j  revolted  against  his  brother,  Pedro  the  Cruel,  courted  the  support  of 
the  municipal  towns,  which  at  the  cortes  of  1367  demanded  the 
I  admission  cCs  jure  of  twelve  deputies  into  the  royal  council,  which  had 
till  then  consisted  of  hereditary  nobles  and  prelates,  with  occasionally 
some  civilians  called  in  by  the  king.  Enrique  promised  to  comply 
with  their  request,  but  his  brother's  death  having  ensured  bis  seat  on 
the  throne,  he  evaded  the  fulfilment  of  his  promise  by  creating  an 
Audiencia  real,  or  high  court  of  appeal,  consisting  of  prelates  and 
civilians,  and  a  criminal  court  of  eight  alcaldes,  chosen  from  different 
provinces  of  the  kingdom.  Juan  I.,  who  succeeded  him  after  the  loss 
of  the  battle  of  Aljubarrota,  created  a  new  council  in  1385,  consisting 
of  four  bishops,  four  nobles,  and  four  citizens,  with  extensive  executive 
powers.  The  towns  next  solicited  the  dismissal  of  the  bishops  and 
nobles  from  the  council,  in  order  that  it  should  consist  entirely  of 
citizens;  but  Juan  rejected  the  demand.  "The  14th  century  seems 
to  have  been  the  brightest  period  of  popular,  or  more  properly  mtmi- 
cipal,  representation  in  Spain.  The  cortes  were  frequent,  and  the 
subject  of  their  deliberations  of  the  most  important  nature.  But 
Spain  had  never  a  definite  representation ;  to  no  meeting  of  this  period 
did  all  or  half  the  great  towns  send  deputies,  and  those  which  did 
return  them  appear  to  have  observed  little  proportion  in  the  numbers." 
(Dunham's  '  Hist,  of  Spain  and  Portugal') 

The  remonstrances  or  petitions  of  the  general  cortes  to  the  king 
generally  began  as  follows  :  "  The  prelates,  lords,  and  caballeros  of  the 
kingdoms  of  Castile  and  Leon,  in  the  name  of  the  three  estates  of  the 
kingdom,"  &c.  Remonstrances  from  the  deputies  of  the  towns  began : 
''  Most  high  and  powerful  prince !  yom*  very  humble  vassals,  subjects, 
and  servants,  the  deputies  of  the  towns  and  boroughs  of  your  kingdoms, 
who  are  assembled  in  your  presence  by  your  order,"  &c.  (Cortes  of 
Valladolid,  June,  1420.) 

In  the  cortes  of  1402,  Enrique  III.  demanded  for  his  wars  with  the 
Moors  a  supply  of  60,000,000  of  maravedis,  but  the  deputies  granted 
only  45,000,000.  By  his  testament,  Enrique  excluded  the  citizens  from 
the  council  of  regency  during  the  minority  of  his  son,  Juan  II.,  and 
after  this  they  were  no  longer  admitted  into  the  royal  counciL  Thus 
the  municipal  towns  lost  a  great  advantage  they  hod  gained  thirty 
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3reatB  before  under  Juan  I.  They  Boon  after  sacriiiced  of  their  own 
aoeord  their  electiTe  fnmchises.  The  expensefi  of  the  deputies  to  the 
cortes  had  been  till  then  de&ayed  by  the  towns ;  but  now,  having  lost 
their  influence  at  court  by  their  exclusion  from  the  royal  oounoil,  the 
towns  began  to  oompkdn  of  the  burden.  Juan  II.  listened  attentively 
to  their  complaints,  and,  in  the  oortes  of  OcaSia,  1422,  he  proposed 
that  the  future  expenses  of  the  deputies  should  be  defrayed  out  of  the 
Toyal  treasury,  a  |MT}po8al  which  was  willingly  accepted.  Accordingly, 
in  the  next  cortes,  twelve  cities  only  (Buiigos,  Toledo,  Leon,  Zamora, 
Seville,  Canlova,  Murcia,  Jaen,  Segovia,  Avila,  Salamanca,  and  Cuen^) 
were  summoned  to  send  their  deputation.  Some  other  towns  were 
informed  that  they  might  intrust  their  powers  to  any  deputy  from  the 
i^ve.  The  privilege  wan  subsequently  extended  to  six  more  cities-^ 
VaJladolid,  Toro,  Bo-ia,  Madrid,  Guadalaxara,  and  Qranada.  These 
eighteen  places  constituted  henceforth  the  whole  representation  of  the 
kingdoms  of  Oastile,  Leon,  Oalida,  and  Andalusia.  The  other  com- 
munities, at  bat  perceiving  the  advantage  they  had  lost,  petitioned  to 
be  restored  to  their  right,  but  foimd  themselves  strenuously  opposed  by 
the  privileged  towns.  The  influence  of  the  court  was  openly  exercised 
in  the  elections  of  these  towns,  and  althou^  the  oortes  of  Valladolid  in 
1442,  and  those  of  Cordova  in  1445,  i^uested  the  king  to  ab:stain  from 
such  interference,  yet  the  practice  became  more  barefaced  than  ever. 
In  1467  Enrique  IV.  wrote  to  the  municipal  council  of  Seville,  pointing 
out  two  individuals  fit  to  be  deputies  in  the  next  session,  and  requesting 
they  might  be  elected.  Thus  long  before  Charles  I.  (the  Emperor 
Charles  V.),  who  has  been  genendly  accused  of  having  destroyed  the 
liberties  of  Spain,  the  popular  branch  of  the  representation  was  already 
reduced  to  a  shadow ;  for  the  deputies  of  the  eighteen  cities  dected 
by  court  influence,  were  mere  registrars  of  the  royal  decrees,  and  ready 
voters  of  the  supplies  demanded  of  them.  Under  Ferdinand  and  Isa- 
bella the  royal  authority  became  more  extended  and  finnly  established 
by  the  subjection  of  the  privileged  orders.  Charies  only  finished  the 
work  by  excluding  the  privileged  orders  from  the  cortes  altogether ; 
he  and  his  successors  contenting  themeelves  with  convoking  the 
deputies  uf  the  eighteen  royal  cities  of  the  crown  of  Castile  on  certain 
Bolemn  occasions,  to  register  their  deorees,  to  acknowledge  the  Prince  of 
Asturias  as  heir  apparent  to  the  throne^  to  swear  aliegianoe  to  a  new 
mvereign,  &c. 

In  Anigon,  Valencia,  and  Catalohia,  which  formed  the  dominions  of 
the  crown  of  Anigon,  the  cortes  of  each  of  these  three  states  continued 
to  assemble  under  Charles  I.  and  his  successors  of  the  Austrian  dynasty, 
who  convoked  them  in  their  accustomed  manner  by  bracos  or  orders, 
and  they  maintained  some  show  of  independence,  although  in  reality 
much  reduced  in  importance,  after  Philip  II.  had  aboUshed  (he  office 
of  the  Justiza.  [Araooiv,  in  Gfeoo.  Dtv.]  But  after  the  War  <tf  the 
Succession,  Philip  V.  of  Bourbon  formally  abolished  the  cortes  of 
these  states  by  right  of  conquest,  as  he  expressed  it,  because  they  had 
taken  part  with  his  rival,  the  Archduke  Charles. 

When,  in  1808,  the  Spanish  people  rose  in  every  province  against  the 
invasion  of  Napoleon,  the  king  was  a  prisoner  in  France,  after  having 
'  been  obliged  by  threats  to  abdicate  the  crown,  and  the  nation  found 
itself  w.thout  a  government.  Municipal  Juntas  were  formed  in  ererj 
province,  consisting  of  deputies  taken  from  the  various  orders  or  classes 
of  socie(y,~ nobles,  clergymen,  proprietors,  merchants,  &c.  These 
juntas  sent  deputies  to  fotm  a  central  junta,  with  executive  powers 
for  ihe  general  afiairs  of  the  country;  but  a  legislature  Was  stUl 
"Wanting.  The  central  junta  was  called  upon  to  assemble  the  cortes 
for  all  Spain.  They  at  first  thought  of  reviving  the  ancient  cortes  by 
tMtamentos  or  brasos,  but  many  difficulties  presented  themselves.  The 
difierence  of  formation  between  ihe  old  cortes  of  Aragon  and  those  of 
Oastile ;  the  difficulty  of  applying  those  forms  to  the  American  poa- 
eessions  of  Spain,  which  were  now,  for  the  first  time,  admitted  to  equal 
rights  with  tne  mother  country,  but  where  the  same  elements  of  society 
did  not  exist, — at  least  not  in  the  same  proportion ;  the  difficulty  even 
In  Spain  of  collecting  a  legitimate  representation  of  the  various  orders, 
while  most  of  the  provinces  were  occupied  or  overrun  by  French 
armies,  and  while  many  of  the  nobility  and  the  higher  clergy  had 
acknowledged  the  intrusive  king  Joseph  Bona])arte ;  all  these,  added  to 
the  altered  state  of  public  opinion,  to  the  long  discontinuance  of  the 
old  cortes  by  orders  or  states,  to  the  diminished  influence  of  the  old 
nobility,  and  the  creation  of  a  new  nobility  during  the  latter  reigns 
merely  through  court  favour,  made  the  original  plan  appear  imprac- 
ticable. The  situation  of  the  country  was,  in  fact,  Without  a  parallel 
in  history.  The  central  junta  consulted  the  consejo  (reunido),  or  cora- 
mi  sion  of  magistrates,  from  the  old  higher  courts  of  the  monarchy, 
who  proposed  to  assemble  deputies  of  the  various  brazos  or  esta- 
mentos,  all  to  form  one  house, — a  proposal  extremely  vague  and 
apparently  impracticable,  which  looks  as  if  made  to  elude  the 
question.  Jovellados  and  others  then  proposed  two  houses,  consti- 
tuted as  in  England ;  but  this  would  also  have  been  a  new  creation 
without  precedent  in  Spain,  and  surrounded  by  many  difficulties,  the 
state  of  society  being  very  different  in  the  two  countries.  Meantime 
the  central  junta  being  driven  away  by  the  French,  first  from  Madrid, 
and  afterwards  from  Seville,  in  January,  1810,  took  refuge  at  Cadiz, 
which  became  the  capital  of  the  Spanish  patriots,  whither  a  number 
of  persons  from  the  various  provinces  and  clai^scs  had  flocked. 
Soon  aftor  arriving  at  Cadiz  it  rc.=?igned  its  powers  into  the  hands  of 
a  council  of  regency  compotsed  of  five  individua's,  who  issued  letters  of 


convocation  for  the  deputies  of  all  the  provinces  to  assemble  in  cortes 
at  the  Isla  de  Leon  on  the  24th  September,  1810. 

The  cortes,  styled  "  extraordinary,"  sat  at  Cadiz  from  September, 
1810,  till  September,  1813.  During  this  time,  amidst  numerous 
enactments  which  they  passed,  they  framed  a  totally  new  contttitutioa 
for  Spain,  which  has  become  known  by  the  name  of  "  the  constitution 
of  1812,"  the  year  in  which  it  was  proclaimed.  This  oonstitutioa 
established  the  representative  system  with  a  single  popular  chamber, 
elected  in  a  numerical  proportion  of  one  deputy  for  every  70,000  in- 
dividuals. The  extraordinary  cortes  of  Cadiz  were  succeeded  in 
October,  1813,  by  the  ordinary  cortes,  elected  according  to  the  prin- 
ciple of  the  constitution.  In  March,  1814,  King  Ferdinand  returned 
to  Spain,  and  soon  after  dissolved  the  cortes,  abrogated  the  constitu- 
tion, and  punished  it^  supporters.  In  1820  the  constitution  was  pro- 
claimed again  through  a  military  insurrection ;  the  king  accepted  it, 
and  the  cortes  assembled  again.  The  king  and  the  cortes,  however, 
did  not  remain  long  in  harmony.  In  1823  a  French  army,  under  the 
duke  of  Angouldme,  entered  Spain ;  the  cortes  left  Madrid,  taking  the 
king  with  them  to  Seville,  and  thence  transferred  him  by  force  to 
Cadiz.  Cadiz  having  surrendered  to  the  French,  the  cortes  were 
again  dispersed,  and  the  constitution  was  again  abolished. 

Ferdinand  VII.,  before  his  death,  assembled  the  deputies  of  the 
royal  towns,  according  to  the  ancient  form,  not  to  deliberate,  but  to 
acknowledge  as  his  successor  his  infant  daughter  Isabella.  On  April 
10, 1834,  the  queen  regent  proclaimed  a  charter  for  the  Spanish  nation, 
which  was  called  Estatuto  Real.  It  established  the  convocation  of  the 
cortes  and  its  division  into  two  houses,  the  procuradores,  or  deputies 
from  the  provinces,  and  the  proceros,  or  upper  house,  consisting  of 
certain  nobles,  prelates,  and  also  of  citizens  distinguished  by  their 
merit.  The  power  of  the  cortes,  however,  was  very  limited,  the 
initiative  of  all  laws  belonging  exclusively  to  the  crown.  This  charter 
did  not  last  above  two  years.  In  the  summer  of  1836  insurrections 
broke  out  at  Malaga  and  other  places,  where  the  constitution  of  1812 
was  again  proclaimed ;  and  at  last  the  insurrection  spread  among  the 
troops  which  were  doing  duty  at  the  queen's  residence,  at  La  Oranja, 
in  consequence  of  which  the  queen  accepted  the  constitution,  "subject 
to  the  revision  of  the  cortes."  The  cortes  were  therefore  convoked 
according  to  the  plan  of  1812 ;  and  early  in  1837  they  commenced 
their  duties,  forming  a  constitution  which  was  decreed  on  Jime  16.  By 
this  the  cortes  were  to  consist  of  a  senate  and  congress  of  deputies ;  each 
province  was  to  return  three  persons  as  senators,  of  whom  the  sovereign 
was  to  select  one :  and  there  was  to  be  one  deputy  for  every  50,000  souls 
of  the  population.  The  deputies  were  to  be  elected  for  three  years, 
and  the  cortes  were  to  meet  every  year.  Laws  relating  to  taxes  and 
public  credit  were  to  be  first  submitted  to  the  deputies,  and  if  altered 
in  the  senate  wen  to  be  returned  to  the  deputies  for  their  ultimate 
decisioiL  This  eonstitution  was  in  force  till  Dec.  27, 1843,  when  the 
sittings  of  the  ^rtes  were  suddenly  suspended  by  a  decree ;  but  in 
1844  a  new  cortes  Was  summoned,  at  which  it  was  proposed  that  the 
senators  should  be  named  by  the  crown  for  life ;  that  the  cortes,  in- 
stead of  meeting  every  year,  should  only  be  at  the  pleasure  of  the 
crown ;  and  that  the  palitical. offences  of  the  press  should  not  be  sub- 
mitted to  a  jury ;  and  in  Maroh,  1845,  other  regulations  were  enacted 
relating  to  the  qualifications  of  deputies  and  electors.  On  the  sup- 
pression of  the  Carlist  war  the  cortes  were  re-established  in  1848,  with 
considerable  power  by  Espartero,  who  became  himself  the  victim  of 
the  party  feeling  prevailing  among  its  members.  Since  that  time  they 
have  been  accustomed  to  meet,  and  to  debate,  but  have  generally 
been  under  some  sinister  influence,  either  the  power  of  the  army  or 
the  corruption  of  the  ministry,  and  have  on  the  whole  played  a  very 
insignificant  part  in  the  histoiy  of  their  country  during  the  last  twenty 
years. 

The  histoiy  of  the  cortes  of  Portugal  is  nearly  the  same  ae  that  of 
those  of  Spain,  only  that  the  towns  which  sent  deputies  were  com- 
paratively fewer,  seldom  more  than  ten  or  twelve  at  a  time,  and  the 
influence  of  the  privileged  orders  greater  in  proportion.  The  nobles 
having  by  degrees  become  courtiers,  as  in  Spain,  the  kings  reigned  in 
fact  absolute.  In  1820,  While  King  JoSo  VI.  was  in  Braail,  a  military 
insurrection  broke  out  in  Portugal,  and  a  constitution  was  fra  ned  in 
imitation  of  the  Spanish  one  of  1812,  but  it  was  soon  after  upset  For 
an  account  of  these  transactions  see  Rinsey's  '  Portugal  Illustrated,' 
1828.  After  the  death  of  King  Jollo,  his  son,  Don  Pedro,  gave  a 
charter  to  Portugal,  establishing  a  system  of  popular  representation 
with  two  houses ;  this  charter  was  afterwards  abohshed  by  Don  Miguel, 
again  re  established  by  Don  Pedro ;  and  has  been  maintained,  with  a 
short  interruption  in  1886,  by  Queen  Maria  and  the  present  kin^. 

I'he  Aragonese,  during  their  peiiod  of  splendour,  extended  their 
representative  system  by  brazos  or  estamentos  to  the  island  of  Sardinia, 
then  subject  to  the  crown  of  Aragon,  and  the  institution  remained 
till  lately  under  the  name  of  Stamenti.  They  were  convened  by  the 
crown  on  particular  occasions,  chiefly  to  grant  extraordinary  supplies, 
but  have  been  now  rei)laced  by  a  representative  assembly,  meeting  at 
Turin.    [Sardinian  States,  in  Geoo.  Div.] 

CORTICIN.  An  inodorous,  tasteless  substance,  said  to  exist  in  the 
bark  of  the  aspcn-tree. 

COUVUS,  the  Crow,  Bometimes  Hydra  et  Corrtu,  because  this  con- 
stellation, in  fact,  contains  a  part  of  the  body  of  Hydra,  on  which  the 
bii-d  rests.     In  Aratus,  Hydra,  Crater,  and  Corvus  form  one  con- 
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stellation.      There    are    mythological    stories,  apparently  not  Tery 
ancient,  in  HyginuB. 

No.  in  Oatalogne 
Mo.  in  Oatalogne         of  British 

nan«t«f.       of  Flamtlecd.          AnociHtun.  VtgniUids. 

a                      1                      4090  4 

f                      2                      4097  4 

7  4                      4184  8 

8  7                     4211  8 
/I                      9                      4284  8 

CORYDALINE  (O^.H^^NO,,  f).  An  alkaloid  contained  in  the  root  of 
the  Ctfrydalit  bulbota,  aa  also  in  snake-root  {Arittolochia  aerpentaritt). 
It  is  a  gray,  light,  noncoherent  substance,  soluble  in  akohol  and 
ether,  but  insoluble  in  water. 

COSECANT,  COSINE,  &c.    [Trigonometry.] 

CO&HO'GONT,  in  the  proper  sense  of  the  term,  is  the  soienoe  of  the 
creation  of  the  world.  As  the  creation  of  the  world  was  not  observed 
by  man,  and  aa  it  is  not  posBible  for  man  to  observe  the  creation  of  a 
world,  so  cosmogony  cannot  be  a  science  founded  on  direct  experience, 
but  must  neoeesarily  be  a  philoeophioal  science.  But  though  cosmogony 
belongs  to  the  department  of  philosophy,  yet,  as  it  requires  an  aocu- 
mulation  of  facta  and  observations  to  rest  on,  it  must  still  be  classed 
under  the  division  of  practical  philosophy.  The  ancients  not  possessing 
these  facts  and  observations,  cosmogony  has  only  become  a  science  ia 
modem  times.  The  Qermas  philosopher  Kaat  has  denied  the  capacity 
of  the  human  mind  to  entertain  this  science. 

The  doctrine  of  the  creation  of  the  world  may  be  considered  in  three 
ways ;  the  inquirer  either  confines  hinoself  to  the  creation  of  our  earth, 
and  reduces  cosmogony  to  geognosy,  tfcogony,  speculative  geology,  and 
<iryetognoey  (which  latter  ia  a  scienoe  of  itself),  or  he  may  merely 
investigate  the  creation  of  celestial  Uxlies,  or  he  may  extend  his  re- 
aearchkrs  to  the  origin  of  creative  power,  and  the  creation  of  the  elements 
of  matter. 

The  first  of  these  modes  of  inyestigation  is  pure  coamc^ony ;  the 
second  ia  a  union  of  cosmogcmy  with  dynamogony»  physiogony,  and 
specxilative  ohemiatry  and  physics.  The  ancients  speculated  or  dog- 
matised in  both  these  divisions  of  the  science,  with  no  very  satisfactory 
results.  The  chief  modem  cosmogouists  may  be  divided  into  two 
clajBses ;  first  the  dogmatists,  as  Buffon,  in  his '  Hiatuire  Naturelle ; ' 
Wolff,  in  his '  Coamologia ; '  Maupertnis,  in  the  '  Essai  de  Oosroologie ; ' 
liambert,  in  the  *  Kosmologiache  Briefe ; '  Dolberg,  it)  the  '  Betraoh- 
tungen  iiber  Universum ; '  Berger,  in  his  *  Philosophische  Darstellung 
des  Weltalls,'  Des  Cartas, '  Opera  Omnia,'  lately  edited  by  Victor  Cousin ; 
and  HoUbach,  in  the  '  Systlme  de  la  Nature.'  Secondly,  the  critical 
cosmogonists,  who  conduct  their  inquiries  according  to  the  principles 
of  Kant,  as  developed  in  his  *  AJlgemeine  Naturgeschichte,  und  Theurie 
dee  Himmels ; '  imd  in  detached  parts  of  the  {^osophioal  systems  of 
BoheJing,  Hegel,  Herbert,  and  in  the  '  Naturphilosophie '  of  Oken, 
which  contains  a  complete  system  of  cosmogony,  dynamogony,  and 
phyaiogooy;  and  in  a  work  of  John  Miilier,  entitled  'Ueber  die 
Entstehung  der  Welt  aus  Nichts.' 

COSMOGRAPHY  (tnafAoypa^a),  the  description  of  the  system  of 
the  world,  from  the  two  Greek  words  ypdptt,  to  write,  and  K6<rfws, 
which  signifies  the  world,  or  the  universe,  oonsidered  as  a  system  of 
order.  Cosmography,  strictly  limited,  has  nothing  to  do  either  with 
the  origin  and  creation  of  things,  which  is  the  subject  of  cosmogony, 
or  with  the  metaphysical  philosophy  of  the  constitution  of  things, 
which  is  cosmology.  It  is  merely  the  description  of  the  system  of  the 
material  world,  as  it  is,  or  as  it  appears  to  our  senses.  Nor  does  it 
comprehend  any  examination  of  tiie  separate  parts  of  the  system, 
except  in  so  far  as  each  is  conneotod  with  the  whole,  any  more  tham 
the  description  of  a  noachine  comprehends  any  aooount  of  the  wood  or 
iron  <ff  other  material  of  which  it  may  be  fabricated.  Yet  this  dis- 
tinction has  been  sometimes  neglected.  There  is  a  work,  for  instance, 
by  Paul  Morula,  imder  the  title  of  '  Cosmographia  Generalis,'  fol. 
Amst  1621,  which  is  in  the  greater  part  merely  a  description  of  the 
difierent  oountries  of  the  earth,  or  in  other  words  a  treatise  on  geo- 
graphy. In  like  manner,  the  English  work  of  Dr.  Heylin,  first  pub- 
lished in  1622,  under  the  title  of '  Microcosmos,'  and  afterwards  under 
that  of  his '  Cosmography,'  is  merely  a  compilation  of  geography  and 
history.  The  word  cosmography  may  perhaps  legitimately  admit  of 
some  variety  of  acceptation,  in  regard  to  the  extent  of  what  is  to  be 
oonsidered  ike  system  of  the  world  or  of  the  universe.  Of  tiie  universe 
absolutely  we  oan  of  eourae  predicate  nothing ;  but  as  anything  may 
be  called  the  whole  which  can  be  regarded  as  complete  in  itself,  so  the 
word  universe  is  applied  sometimes  to  this  globe  Mono,  which  in  one 
sense  is  the  universe  to  us,  and  sometimes  to  that  solar  system  of 
which  our  globe  is  one  of  the  parts.  But  the  term  ooemography  might 
also,  without  impropriety,  be  used  as  meaning  a  view  or  description  of 
any  sepaate  portion  of  tiie  entire  universe  still  more  extensive  than 
the  soliur  system.  The  '  Cosmos '  of  Baron  Alex.  Humboldt  is  one  of 
the  most  satisfactory  examples  of  the  proper  mode  of  treating  of 
cosmography,  in  its  most  comprehensive  sense. 

COSTS,  in  the  technical  sense  of  the  word,  are  the  expenses  incurred 
by  parties  in  proceedings  at  law  or  in  equity.  In  civil  actions  particular 
importance  and  interest  attach  to  the  principles  and  practice  concern- 
ing them^  since  though  in  thenuelves  merely  incidental  and  subordinate 


to  the  main  eause  ol  action,  it  not  mifrequently  happens  thatthe^ 
become  a  prominent  object  of  anxiety  and  contention.  Under  the  head 
€fo$$9  m  dril  aeH&nt  may  be  oonsidered  the  steps  by  which  '^e  mutual 
rights  and  liabilities  to  them  were  originally  crested,  and  have  been 
subsequently  qtialified;  the  medications  to  which  those  rights  and 
liabilities  are  subjected  by  reason  of  the  partioular  character  in  which 
the  parties  may  sue  or  be  sued ;  and  the  practice  by  which  the  amount 
of  costs  is  ascertained  and  controlled. 

At  common  law  neither  the  phuntifT  nor  the  defendant  was  entitled 
to  recover  oosts  the  one  ^m  the  other,  as  a  matter  of  right  i  the  only 
liability  which  attached  to  the  unsuccessful  party,  beyond  the  direct 
result  of  the  suit,  being  an  amercement  imposed  upon  him  for  his 
false  complaint  or  defence.  If,  however,  the  plaintiif  succeeded,  the 
jury  were  at  liberty,  and  were  usually  directed,  to  take  his  cost^  into 
eonsideration  in  estimating  the  amount  of  damages.  And  before  there 
was  any  legislative  enactment  upon  the  subject,  it  is  said  that  the 
justices  in  eyre,  and  afterwards  those  of  assise  and  nisi  prius,  were  in 
the  habit  of  assessing  the  plaintiff  his  costs,  exduaively  and  apart  from 
the  damages. 

The  first  statutory  provision  with  respect  to  dosts  was  that  of  the 
Statute  of  Marlbridge  (52  Hen.  III.  o.  6),  which  gave  them  to  the 
defendant  in  one  partioular  ease  (wardship  in  ehivalry),  which  became 
extinct  in  the  reign  of  Charles  II.  Then  came  the  Statute  of  Glou- 
cester (6  Edw.  I.  c.  1),  by  which  a  suoceesful  plaintiff  recovered  the 
costs  of  his  suit  in  all  cases  where  he  was  previously  entitled  to 
recover  damages.  The  right  to  costs  under  this  statute,  which  were 
styled  costs  of  incmue,  was  entirely  independent  of  the  amount  of 
damages  recovered.  The  consequence  of  this  being  found  mischievous, 
power  was  given  to  the  judges  by  the  stot.  of  43  Eliz.  c.  6,  s.  2,  in  all 
personal  actions,  except  such  as  concerned  the  title  or  fi-eehold  of  land, 
and  those  of  battery,  where  the  debt  or  damages  did  not  amount  to 
408.,  to  grant  a  certificate  of  that  fetct,  and  to  award  to  the  plaintiff 
no  greater  or  more  costs  than  the  sum  of  the  debt  or  damages  re- 
covered should  amount  to,  but  less  at  their  pleasure.  Owing  to  the 
indisposition  of  the  judges  to  grant  certificates  under  this  statute,  it 
was  for  some  time  wholly  inoperative,  and  it  was  therefore  enacted  hj 
the  statute  of  22  ft  28  Car.  11.  c.  9,  s.  1S6,  that  in  all  actions  of  tres- 
pass, assault,  and  battery,  and  other  personal  actions,  where  the  jurj 
should  find  damages  under  408.,  the  plaintiff  should  recover  no  greater 
costs  than  damages,  unless  the  judge  should  certify  that  an  assault  and 
battery  were  sufficiently  proved,  or  that  the  freehold  or  title  of  land 
was  chiefly  in  question.  It  has  been  observed  of  this  statute,  with 
great  show  of  reason,  that  the  legislature  intended  by  it  to  preclude 
the  plaintiff  absolutely  from  recovering  full  costs,  where  the  damages 
were  below  409.,  in  all  personal  actions  but  those  specially  named,  and 
even  in  them,  unless  the  judqe  ffaite  them  by  a  certificate  under  the  Act. 
It  received,  however,  a  different  construction  from  the  courts,  by 
which  it  was  held  to  apply  to  thoee  actions  only  in  which  it  was 
possible  to  grant  the  prescTibcd  certificate,  all  others  being  left  to  the 
provisions  of  the  previous  statute.  Wherever  therefore  it  appeared, 
either  from  the  form  of  the  action,  or  from  the  pleadings,  or  the 
nature  of  the  case,  that  no  question  of  a  battery,  or  of  freehold  or  title 
of  land,  could  possibly  be  involved  in  the  dispute,  so  as  to  give  the 
judge  the  option  of  certifying,  it  was  held  that  the  plaintiff  would  be 
entitled  to  full  costs,  notwithstanding  the  statute. 

By  the  statute  of  8  ft  9  Will.  III.  ell,  full  costs  were  given  to  the 
plaintiff  in  actions  of  trespass,  where  the  judge  should  certify  that  the 
trespasses  were  wilful  ana  malicious. 

In  the  particular  case  of  actions  for  oral  slander  of  the  person,  where 
the  words  are  actionable  in  themselves,  either  from  their  own  intrinsic 
meaning,  or  from  having  been  spoken  of  a  party  in  reference  to  his 
profession  or  trade,  the  plaintiff's  right  to  more  costs  than  damages, 
where  the  latter  fall  short  of  40*.,  is  absolutely  barred  by  the  statute 
of  21  Jac.  I.  e.  16. 

Hitherto  thoee  statutes  only  have  been  considered  which  relate  to  a 
plaintiff 'i  right  to  costs.  The  first  Act  which  recognised  the  interest  of 
defmdanU  in  pei^nal  actions  was  one  passed  in  the  twenty -t^iird  year 
of  Henry  VIII.,  which,  jointly  with  another  Act  of  the  reign  of  James 
I.,  gives  costs  to  the  defendant  where  the  plaintiff  is  nonsuited  or  has  a 
verdict  passed  against  him,  in  all  cases  in  which  the  plaintiff  would 
have  been  entitled  to  them  if  he  succeeded.  By  a  subsequent  enact- 
ment of  the  reign  of  Elizabeth,  costs  are  given  to  the  defendant 
where  the  plaintiff  is  guilty  of  delay  or  discontinuance  in  his  suit.  The 
defendant's  right  to  costs  was  farther  extended  by  the  S  ft  4  Will.  IT. 
0.  42,  which  gives  him  costs  in  cases  where  the  plaintiff  enters  a  noUe 
progeqtd,  or  remits  his  suit  The  same  Act  gives  reasonable  costs  to  one 
i  or  more  of  several  defendants  sued  together,  who  shall  have  a  nolle 
jOTOBeqiii  entered  as  to  him  or  them,  or  upon  trial  of  the  action  shall 
have  a  verdict  pass  for  him  or  them,  unless  the  judge  shall  certify  that 
there  was  reasonable  cause  for  joining  him  or  them  in  the  action. 

In  the  late  very  important  changes  which  have  been  made  with 
regard  to  the  mode  of  pleading  in  civil  actions,  the  courts  have  token 
great  pains  to  provide  a  more  equitable  apportionment  of  costs  between 
the  parties  than  was  formerly  observed.  It  is  enacted  (C.  L.  P.  Act, 
1852,  s.  81)  that  the  costs  of  any  issue,  either  of  fact  or  law  shall 
follow  the  finding  or  judgment  upon  such  issue,  whatever  may  be  the 
result  of  other  issues. 

To  render  the  costs  of  legal  proceedings  in  some  degree  at  letut^m- 
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mensurate  with  their  object,  there  is  a  standing  direction  to  the  taxing 
officers  to  tax  a  successful  plaintiff's  costs  upon  a  lower  scale  where  he 
has  recovered  a  debt  of  lees  than  20/.,  unless  a  certificate  for  costs  upon 
the  ordinary  scale  be  granted  by  the  judge  of  the  superior  court 
before  whom  the  cause  was  tried. 

In  actions  brought  in  the  superior  courts  for  causes  within  the 
ordinary^jurisdiction  of  the  county  courts^  where  the  plaintiff  recovers 
a  sum  not  exceeding  202.,  in  actions  based  upon  contract,  or  not  ex- 
ceeding 51.  in  actions  based  upon  tort,  he  has  judgment  to  recover  that 
sum  only,  and  no  costs,  except  where  a  judge  certifies  that  there  was 
sufficient  reason  for  bringing  the  action  in  such  superior  court,  or 
where  an  order  for  costs  is  made  by  a  superior  court,  or  a  judge  thereof , 
upon  the  groimd  that  there  was  such  sufficient  reason,  or  that  no  plaint 
could  have  been  entered  in  a  county  court,  or  that  the  action  was  re- 
moved into  the  superior  court  by  certiorari,  or  that  the  plaintiff  dwelt 
more  than  twenty  miles  from  the  defendant,  or  that  the  cause  of  action 
did  not  arise  wholly  or  in  some  material  point  within  the  jurisdiction 
of  the  court  within  which  the  defendimt  dwelt  or  carried  on  his 
business  at  the  time  of  the  action  brought,  or  that  an  officer  of  the 
county  court  was  a  party,  otherwise  than  in  respect  of  claims  to  goods 
seized  under  county  court  process  or  to  their  proceeds.  Where  no 
such  certificate  or  order  is  made  a  successful  defendant  is  entitled  to 
his  costs  as  between  attorney  and  client. 

The  provisions*  of  "  The  London  (City)  SmaU  Debts  Act,  1852  "  (16 
ft  16  Vict  c.  77),  which  regulate  the  coats  recoverable  in  Uie  superior 
courts  in  cases  within  the  ordinary  jurisdiction  of  the  City  Small 
Debts  Act,  are  very  peculiar,  but  are  of  too  limited  application  to 
justify  explanation  here. 

As  to  tiie  manner  in  which  the  right  or  liability  of  a  party  to  costs 
may  be  modified  by  the  particular  character  which  he  sustains,  a 
striking  instance  used  frequently  to  occur  in  former  days,  in  the  case 
of  plaintiffia  suing  in  the  representative  character  of  executors  or  admi- 
nistrators. In  favour  of  such  parties  it  was  held,  that  wherever  Uiey 
sued  for  a  cause  of  action  which  they  could  not  have  recovered  in  their 
individual  capacities,  they  would  not  be  liable  to  the  defendant  for 
costs,  upon  being  nonsuited,  or  having  a  verdict  pass  against  them. 
For  some  time  a  notion  prevailed  that  this  exemption  proceeded  from 
a  consideration  of  the  degree  of  ignorance  under  which  they  were  sup- 
posed to  lie  with  respect  to  the  contracts  or  other  causes  of  action  of 
the  deceased  parties  whom  they  represented.  But  the  sounder  opinion 
at  length  obtained,  that  the  true  cause  of  this  freedom  from  liability 
was  to  be  found  in  the  particular  language  of  the  different  enactments 
bearing  upon  the  subject. 

After  having  been  long  considered  too  extensive,  this  privilege  has 
been  effectuafly  curtailed  by  the  8  ft  4  Will.  IV.  c.  42,  s.  81,  which 
puts  ^ecutors  and  administrators  upon  the  same  footing  with  other 
plaintiffs,  unless  the  judge  before  whom  the  action  shall  be  brought, 
or  a  judge  of  any  of  the  superior  courts,  otherwise  orders.  The  dis- 
position of  the  courts,  with  regard  to  this  Act,  is  not  to  interpose  in 
behalf  of  the  plaintiff,  unless  the  defendant  has  brought  the  action 
upon  himself  by  practising  something  like  a  fraud  upon  the  plaintiff, 
thus  discouraging  the  practice  formerly  prevalent  of  bringing  merely 
speculative  actions  in  a  representative  character,  under  the  shelter  of 
immunity  from  costs. 

In  penal  or  qui  tarn  actions,  the  plaintiff's  right  to  costs  depends 
altogether  upon  the  provisions  of  the  statute  which  creates  the  cause 
of  action.  There  are  also  express  statutes  which  impose  additional 
liabilities  upon  a  plaintiff  of  this  class  under  certain  circumstances. 
There  are,  moreover,  numerous  enactments  relating  to  costs  in  par- 
ticular actions,  and  in  actions  against  persons  clothed  with  special 
statutory  authority,  too  minute  for  detail  here. 

When  a  party  has  obtained  the  permission  of  the  court  to  sue  in 
formd  pauperis,  that  is,  to  be  provided,  on  account  of  his  poverty, 
with  all  necessary  writs,  as  well  as  with  counsel  and  attorney,  gratis, 
he  is  not  liable  to  pay  any  costs,  nor  is  he  entitled  to  receive  them 
unless  by  order  of  the  court  or  a  judge. 

The  mode  in  which  the  amount  of  costs  payable  between  the  parties 
is  ascertained,  is  by  taking  the  Nisi  Prius  records,  with  all  the  papers, 
briefo,  and  other  documents,  to  the  proper  officer,  or  taxing  master,  of 
the  court,  who  then  taxes  the  costs  according  to  a  certain  prescribed 
scale,  allowing  or  disallowing  particular  charges  at  his  discretion,  sub- 
ject to  review  by  the  court  or  by  a  judge  sitting  in  chambers. 

Hitherto  we  have  only  considered  mp2e  costs,  or  those  derived  from 
the  Statute  of  Gloucester.  In  some  cases  tUnMe  and  tre&fe  costs  are 
expressly  given  by  statute ;  and  wherever  a  statute  gives  double  or 
treble  damages,  the  plaintiff  was  also  entitled  to  double  or  treble  costs. 
But  now,  by  6  ft  6  Vict.  c.  97,  s.  2,  a  party  entiUed  to  doubU  or  treble 
costs  imder  any  public  general  Act  is  to  receive  m  lieu  thereof  reason- 
able indemnity  as  to  his  costs,  to  be  taxed  bv  the  ordinary  officer ;  and 
all  provisions  in  local  or  private  Acts  for  double  or  treble  costs  are,  by 
sec.  6  of  same  Act,  repealed. 

Such  are  some  of  the  principal  matters  relating  to  costs  in  actions  at 
law,---a  subject  so  purely  technical  in  its  nature,  that  any  minute 
inquiry  into  its  rules  and  mode  of  administration  would  be  foreign  to 
the  purposes  of  this  work.  Between  the  courts  of  equity  and  those  of 
common  law  there  is  this  important  difference  with  respect  to  costs, 
that  the  former  are  not  boimd  by  any  of  the  enactments  above  enume- 
rated^ but  are  invested  with  a  discretionary  power  upon  the  subject 


In  the  exercise  of  this  power  they  are  guided,  not  merely  by  the  event 
of  the  suit,  but  by  a  consideration  of  its  real  merits,  and  of  the  interests 
of  the  parties  concerned.  Thus,  although  the  party  failing  is  primd 
facie  liable  for  the  costs,  he  will  be  relieved  from  the  burden  if  he  has 
prosecuted  the  suit  in  the  conscientious  discharge  of  a  duty  imposed 
upon  him  as  a  trustee  for  the  benefit  of  others.  On  the  other  htuid,  a 
party  proceeding  erroneously  will  not  be  allowed  the  costs  of  his 
erroneous  proceedings,  even  though  the  decree  of  the  court  may  ulti- 
mately be  in  his  favour. 

In  proceedings  whereto  the  crown  was  a  party,  the  old  rule  was  that 
it  neither  received  nor  paid  costs.  This  was  long  felt  to  be  both 
oppressive  in  practice  and  imju.9tifiable  in  principle ;  and  by  a  recent 
statute,  18  ft  19  Vict.  c.  90,  it  is  provided  that  in  all  informations, 
actions,  suits,  and  other  legal  proceedings  of  a  civil  or  ^lutsi  civil 
character,  the  crown  shall  receive  or  pay  costs,  according  as  it  succeeds 
or  fails. 

In  criminal  proceedings  the  rights  and  liabilities  of  rarties  to  costs 
depend  altogether  upon  express  statutory  enactments.  With  a  view  to 
forward  the  ends  of  justice,  provisions  have  been  made  by  various 
statutes  to  defray,  out  of  the  fimds  of  the  county,  at  the  disoretion  of 
the  court,  the  expenses  incurred  by  prosecutors  and  their  witnesses  in 
cases  of  felony. 

For  the  practice  respecting  costs  in  special  cases,  see  the  various 
titles  throughout  the  work,— Baijkeuptot  ;  Cbbtiorabi  ;  Manda- 
mus, ftc. 

(See  generally,  Archbold's  '  Practice  of  the  Court  of  Queen's  Bench,' 
by  Prentice,  10th  edition ;  and  Blackstone's  '  Commentaries,'  by  Kerr, 
title  Costt,  in  Index.) 

COTARNINE.    [Opium,  Alkalaide  of.] 

COTE'  DROITE,  COTE'  GAUCHE,  the  names  given  to  the  two 
great  divisions  of  the  Chamber  of  Deputies,  or  French  representative 
assembly,  during  the  exii^nce  of  the  Charte.  They  took  their  names 
from  sitting  on  the  right  or  left  of  the  president,  and  represented  what 
in  the  English  House  of  Commons  are  styled  the  ministerial  and  oppo- 
sition benches.  There  were  also  subdivisions  of  the  extrdme  droite  and 
the  extrdme  gauche,  the  centre  droite  and  the  centre  gauche,  denoting 
the  ultras  of  each  party,  or  the  independents.  In  the  present  chamber 
of  deputies  these  party  distinctions  are  out  of  use ;  under  the  restric- 
tive system  of  election  the  opposition  members  are  too  few  to  con- 
stitute a  division. 

COTTAGE  ARCHITECTURE.  The  term  "cottage "has  so  very 
wide  an  application  that  it  is  difficult  to  assign  any  very  definite  limite 
to  the  style  of  architecture  appropriate  to  it.  There  are  "  cottages  with 
three-stalled  stables,  cottages  of  gentility,"  and  there  are  cottages 
designed  expressly  for  the  residences  of  the  labouring  agricultural 
population  in  those  districts  where  the  wages  of  day  labour  are  so  low 
as  to  keep  their  recipients  constantly  on  the  vei^  of  poverty.  The 
former  of  these  chtsses  of  cottages  tread  so  closely  on  the  heels  of 
pleasure  or  country  residences,  that  the  consideration  of  their  con- 
struction may  fairly  be  left  out  of  the  present  article ;  and  it  is  proposed 
in  the  following  remarks  simply  to  notice  the  principles  which  snould 
be  observed  in  the  construction  of  labourers'  cottages, — starting  always 
with  the  assumption  that  the  proprietor  of  the  land  to  be  cultivated 
attaches  more  importance  to  the  happiness  and  the  respectability  of 
the  parties  he  employs  than  he  does  to  the  nominal  money  rental  he 
may  derive  from  his  cottage  property.  Unfortunately,  it  is  almost 
always  the  case  that  the  wages  of  agricultural  labourers  are  so  low  that 
they  cannot  afford  to  pay  the  money-rents  which  would  be  required  to 
make  cottage-building  a  remunerative  and  self-supporting  operation ; 
and  therefore  it  is  that  attention  should  be  directed  towanis  rendering 
the  contribution  of  the  landlord  as  small  as  possible,  by  adopting  eveiy 
possible  economy  consistent  with  the  attainment  of  the  object  of 
improving  the  moral  condition  of  the  tenants ;  and  to  endeavouring  to 
bring  the  really  remunerative  rent  within  the  capacity  of  the  tenants, 
so  as  to  develop  in  them  the  habits  of  independence  and  self-reliance, 
which  are  at  the  bottom  of  all  honest  and  noble  character.  On  these 
principles  it  is  possible  that  the  artistic  beauty  of  the  cottages  may 
suffer,  but  so  long  as  the  residences  themselves  possess  the  requisite 
conditions  of  healUiiness  and  comfort,  they  fulfil  the  strict  necessities 
of  the  case ;  and  it  does  seem  to  be  desirable  that  anything  beyond  the 
details  required  for  such  puxposes  should  be  avoided,  as  they  give  a 
species  of  eleemosynary  character  to  the  houses  which  tends  to  degrade 
their  inhabitants. 

The  style  of  architecture  to  be  adopted  in  cottage-building  must 
mainly  be  influenced  by  local  considerations,*  that  is  to  say,  it 
must  be  regulated  by  the  nature  of  the  materials  employed,  by  the 
surrounding  scenery,  or  by  any  associated  buildings.  It  is,  however, 
ebsential  to  observe,  that  even  in  the  most  picturesque  scenery  sim- 
plicity and  economy  of  construction  must  be  studied  rather  than 
abstract  picturesque  beauty  of  outline.  These  common-place  merits, 
it  is  to  be  observed,  can  be  attained  simultaneously  with  a  considerable 
amount  of  architectural  expression,  if  only  due  attention  be  paid  to 
the  choice  of  materials ;  but,  imfortunately,  it  has  been  too  often  the 
case  that  great  sacrifices  have  been  made,  and  very  complicated  and 
costly  details  have  been  introduced,  for  the  avowed  object  of  giving 
a  picturesque  appearance  to  buildings  which,  generally  speaking,  are 
the  most  consistent  with  the  ends  they  are  designed  to  fulfil  when 
they  are  simple  and  almost  plain  in  their  outlines.    It  should  therefore 
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be  the  aim  of  the  architect  to  give  to  his  cottages  an  air  of  substantial 
comfort ;  to  produce  broad,  massive  effects,  without  allowing  any 
details  to  thrust  themselves  into  notice.  The  shadows  of  his  compo- 
sition should  be  bold,  without  rendering  necessary  any  peculiar  modes 
of  construction, — ^nay,  rather  the^  should  be  produced  by  the  essential 
constructiye  parts  of  the  buildmg  itself;  whilst  the  style  adopted 
should  be  sudi  as  to  admit  of  the  simplest  mode  of  execution  of  the 
joiners'  work  and  other  practical  details.  Thus,  for  instance,  it  is 
preferable  to  make  the  roo&  with  broad,  oyerhanging,  dripping  eaves, 
than  to  construct  them  with  boxed  gutters  and  parapet  walls,  and  to 
make  the  openings  of  doors  and  windows  with  square  heads  rather 
than  with  circular  or  pointed  arches ;  and  these  precautions  may  be 
observed  whether  the  Italian  or  the  later  Qothic  styles  of  architecture 
be  adopted.  As  a  general  remark,  it  may  however  be  stated,  that 
extreme  archsBological  correctness  need  not  be  aimed  at  in  the  con- 
struction of  cottages ;  and  that  the  main  practical  conaiderationB  which 
ought  to  be  present  in  the  architect's  mind  are,  that  the  rooms  them- 
selves in  the  mterior  diould  be  comfortable  and  well  ventilated. 

The  labourers'  cottages,  intended  for  the  habitation  of  married  men 
and  their  families,  should  always  present  a  living  room  large  enough  for 
the  whole  family  to  mee^  and  to  cook  their  victuals  in ;  a  larder ;  a  coal 
or  wood  store ;  and  a  privy  or  water-closet ;  together  with  a  sufficient 
number  of  bed-rooms  to  allow  of  a  separation  at  least  of  the  sexes ; 
and  perhaps,  as  a  rule,  it  may  be  said  that  at  least  three  bed-rooms  are 
required  in  order  to  maintain  the  proper  decorum  of  family  life ;  whilst 
certainly  provision  must  be  made  for  the  removal,  at  once,  from  the 
inhabited  part  of  the  dweUing,  of  the  refuse  of  the  whole  establish- 
ments The  minimum  size  which  seems  to  be  admissible  for  the  living 
room  of  a  family  cottage,  such  as  is  above  described,  may  be  taken  to 
be  18  feet  long  by  10  feet  wide  in  the  dear,  by  10  feet  high  from  floor 
to  ceiling;  and  the  sleeping  apartments  should  be  proportioned  so  as 
to  allow,  as  nearly  as  may  be,  about  1000  cubic  feet  of  space  for  each 
occupant,  although,  unquestionably,  a  much  smaller  space  might  occa- 
sionally be  tolerated ;  and  indeed,  if  efficient  means  of  ventilation  be 
provided,  the  cubical  space  per  individual  above  allotted  may  safely  be 
diminished  one  half.  Of  course,  it  would  be  preferable  to  erect  the 
cottages  of  agricultural  labourers  on  the  system  of  what  may  technically 
be  called  detacksd  or  iemi-deUuhed  cottages ;  but  local  and  economical 
considerations  must  ultimately  determine  the  selection  of  the  practical 
solution  to  be  given  to  this  or  to  other  similar  questions.  It  is  to  be 
observed,  nevertheless,  that  there  is  an  economy  in  building  a  row  of 
cottages  rather  than  a  series  of  detached  residences ;  because,  in  the 
former,  the  construction  of  party-walls  must  always  be  less  costly  than 
the  construction  of  a  series  of  external  walls ;  and  therefore  even  the 
semi-detached  cottages  would,  as  commercial  speculations,  only  be 
resorted  to  when  it  was  known  that  the  habits  of  the  poorer  classes  of 
the  population  they  were  intended  to  lodge  were  such  as  to  warrant 
the  belief  that  they  themselves  would  truly  appreciate  the  advantages 
in  the  way  of  privacy  which  it  confers.  Precautions  must  at  all  times 
be  taken  to  ensure  a  copious  supply  of  water;  provision  must  be  made 
for  washing  and  drying  clothes,  and,  if  possible,  also  for  baking ;  a 
tool-house  should  be  formed;  but,  before  and  above  all  things,  attention 
should  be  directed  to  securing  the  efficient  ventilation  of  the  different 
apartments. 

The  reader  may  consult  on  cottage  architecture,  Loudon, '  Encyo.  of 
Cott.  Arch.,' 8vo,  Lond.,  1842;  Gwilt's  'Encyc.  of  Arch.,'  Bvo.  Lond. 
1854;  'Report  of  Poor-Law  Commissioners  on  an  Enquiry  into  the 
Sanitary  Condition  of  the  Labouring  Population/  1842  ;  RobertB, 
'  Dwellings  for  Uie  Labouring  Classes,'  8vo,  Lond.  1850. 

COTTON.  In  the  Natural  Histobt  Division  of  the  Ekqush 
CrcLOPADiA,  under  the  heading  Qossypium,  is  given  an  account  of 
the  botanical  characteristics  of  we  genus  of  plants  to  which  the  cotton 
tree  belongs ;  and  under  Cotton,  in  the  same  division,  will  be  found  a 
description  of  the  most  important  among  the  many  species  of  that 
genus.  It  now  falls  within -the  scope  of  the  present  division  to  con- 
tinue the  subject,  by  treating  of  the  most  gigantic  manufacture,  perhaps, 
which  the  world  has  ever  witnessed  in  one  single  country — ^the  cotton 
manufactive  of  Great  Britain ;  together  with  the  developments  of  the 
same  system  in  other  countries.  To  render  this  large  subject  intelli- 
gible to  the  reader,  it  will  be  necessary  to  adopt  a  certain  mode  of 
clasaiflcation.  First,  will  be  presented  a  general  view  of  the  operations 
for  maintaining  and  increasing  the  annual  supply  of  raw  cotton  for  the 
use  of  manufacturers;  next,  will  be  given  a  popular  description  of  the 
machines  and  processes  of  manufacture;  and  lasUy,  will  be  noticed  the 
trading  operations  connected  with  the  manufactured  goods,  in  relation 
to  quantities,  kinds,  persons,  and  places.  These  subjects  will  be  treated 
in  three  successive  articles:  —  Cotton  Cultivation  and  Supply; 
Cotton  Manufacture;  Cotton  Trade  and  Consumption. 

COTTON  CULTIVATION  AND  SUPPLY,  A  striking  picture  of 
the  present  state  of  the  cotton  supply  for  the  factories  of  Great  Britain 
was  presented  by  Mr.  Dawson,  in  a  paper  read  at  the  meeting  of  the 
Britidi  Association  in  1856,  '  On  the  Connection  between  Slavery  in 
the  United  States  and  the  Cotton  Manufacture  of  the  United  Kingdom.' 
His  statistics  and  reasoningps  tended  to  establish  these  five  propositions : 
Ist  That  cotton,  from  the  conditions  of  climate  necessary  to  its  culture, 
cannot  be  grown  in  Europe ;  but  that,  on  the  other  hand,with  the  single 
exception  of  the  factories  of  the  New  England  States  of  America, 
it  is^  and  must  long  continue  to  be,  manu^tured  almost  exclusively  in 


Europe.  2nd.  That  the  present  supply  is  chiefly  raised,  and  for  the 
present  must  continue  to  be  raised,  by  slave  labour ;  seeing,  that  while 
for  fifty  years  we  have  sought  over  the  whole  earth  for  cotton,  we  have 
during  that  time  continued  to  obtain  from  the  slave  states  of  the 
American  Union  a  continually  increasing  proportion  of  our  entire 
supply.  Srd.  That  two-thirds  in  niunber  at  least  of  the  slaves  of 
the  United  States  hare  been  called  into  existence,  and  are  now 
directly  or  indirectly  maintained,  for  the  supply  of  cotton  for  expor- 
tation. 4th.  That  of  the  cotton  thus  exported,  three-fourths  at  least 
in  value  are  raised  for,  and  sent  to,  this  country  alone.  5Ui.  That  of 
the  entire  quantity  we  import,  four-fifths  at  least  in  value  are  thus 
derived  from  the  United  States.  The  summary  assumed  the  following 
remarkable  form :  Two-thirds  of  all  the  slaves  in  the  cotton-growing 
districts  of  the  United  States  are  employed  in  supplying  raw  material 
for  the  cotton  manufactures  of  our  own  country ;  and  four-fifths  of  all 
the  cotton-workers  in  Lancashire  and  other  northern  counties  are 
dependent  on  the  supply  which  those  slaves  raise.  Some  of  these 
statements  and  ratios  may  not  be  strictly  correct,  but  the  general 
result  is  sufficiently  near  the  truth. 

By  what  steps  this  gigantic  state  of  things  has  been  produced,  and 
in  what  direction  future  changes  will  have  to  be  sought,  we  shall  now 
proceed  to  show,  by  a  rapid  glance  at  the  chief  cotton-growing  districts 
of  the  world.  This,  however,  may  usefully  be  preceded  by  a  few 
paragraphs  relating  to  the  culture. 

The  finest  kind  of  cotton,  which  commands  the  highest  price,  is 
called  "  Sea-island  cotton,"  from  the  circumstance  of  its  having  been 
first  cultivated  in  the  United  States  of  North  America,  in  the  low 
sandy  islands  on  the  coast,  from  Charleston  to  Savannah.  This 
variety  will  not  flourish,  at  a  distance  from  the  sea,  and  it  is  said 
that  its  quality  is  gradually  deteriorated  in  proportion  as  the  plants 
are  removed  from  "  the  salutary  action  of  the  ocean's  spray ; "  it 
succeeds  best  in  South  Carolina,  G^rgia,  and  Florida.  This  cotton 
is  composed  of  filaments  longer  than  those  of  any  other  variety ;  which 
circumstance,  joined  to  its  even  and  silky  texture,  fits  it  for  the 
production  of  the  finest  yams.  The  seed  is  black,  and  in  the  southern 
states  of  North  America  it  is  thence  &:>squently  called  ''black-seed 
cotton,"  to  distinguish  it  from  the  short-staple  cotton  produced  in  the 
interior  of  those  states,  and  which,  from  a  like  natural  cause,  is  distin- 
guished as  "green-seed  cotton."  The  seed  of  the  sea-island  cotton  is 
sown  every  year;  but  the  plant,  when  cultivated  within  the  tropics, 
will  live  and  yield  harvests  for  several  years  in  succession.  It  is  sup- 
posed to  have  come  originallv  from  Persia.  The  plant  was  taken 
from  the  little  island  of  Anguilla  to  the  Bahamas  for  cultivation,  and 
was  first  sent  thence  to  Gteoi^  in  1786 ;  but  it  is  not  said  how  the 
seed  found  its  way  to  Anguilla.  The  supply  is  small,  and  the  price 
always  relatively  higher  than  other  kinds.  "  Upland "  or  **  Bowed 
Georgia  cotton,"  the  green-seed  kind,  has  received  its  name  of  upland 
to  distinguish  it  from  the  produce  of  the  islands  and  low  districts  near 
the  shores.  The  expression  Ixnoed  was  given  as  being  descriptive  of 
the  means  employed  for  loosening  the  Med  from  the  filaments ;  this 
was  accomplii^ed  by  bringing  a  set  of  strings,  attached  to  a  bow,  in 
contact  with  a  heap  of  uncleaned  cotton,  and  then  striking  the  strings 
so  as  to  cause  rapid  vibrations,  and  thus  open  the  locks  of  cotton  and 
cause  the  seeds  to  be  easily  separable  from  the  filaments.  The  re- 
maining kinds  of  cotton  now  brought  to  English  markets  are  distin- 
guished by  names  so  plaiidy  indicative  of  the  countries  of  production, 
that  it  is  not  necessary  to  offisr  any  description  of  them  with  that 
view. 

To  illustrate  the  operations  hi  a  cotton-field,  it  will  suffice  to  select 
two  examples — ^the  short-stapte  upland  cotton  of  the  United  States, 
which  forms  the  bulk  of  all  the  cotton  used  in  England ;  and  the 
long-staple  sea-island  cotton,  used  for  oiur  finest  muslins.  The  cultiva- 
tion of  all  other  kinds  may  be  inferred  from  those  two,  sufficiently 
near  for  the  wants  of  the  general  reader. 

For  cultivating  the  thort-ttapU  upland  cotton,  the  planter  prepares 
his  land  with  a  small  plough,  drawn  by  one  or  two  mules,  which  walk 
rapidly  over  the  gromuL  A  negro  slave  usually  guides  the  plough. 
This  preparation  takes  place  during  the  winter  months ;  it  consists  of  a 
ploughing,  a  harrowing,  a  second  ploughing,  and  a  heaping-up  into 
flat-topped  ridges.  The  sowing  takes  place  between  March  and  May : 
the  earlier  the  better,  provided  the  winter  frosts  are  gone.  Some 
planters  deposit  the  seed  in  furrows  opened  by  a  light  plough ;  while 
others  carefullv  dibble  the  seed  at  equi-distant  intervals.  The  dibbling 
is  considered  uie  better  of  the  two  methods.  A  man  proceeds  rapidly 
along,  making  holes  in  the  ridge  with  his  dibble  at  intervals  of  twelve 
inches ;  a  woman  follows  him,  dropping  five  or  six  seeds  in  each  hole ; 
and  a  boy  or  girl  comes  in  the  rear,  covering  the  holes  with  earth  by  a 
light  hoe.  By  much  practice  under  the  eye  of  a  vigilant  overseer,  the 
negroes  become  very  expeditious  in  these  processes.  Drilling  nuichines 
have  not  yet  been  found  to  work  well ;  for  the  upland  cotton-seeds 
being  furred  by  tiie  lint  or  fibre  still  adhering  to  them,  and  being  very 
adhesive  one  to  another,  do  not  deliver  well  from  the  chill.  When  the 
young  plants  shoot  forUi,  the  weakest  are  cut  away,  leaving  only  two 
in  each  hole ;  and  the  holes  which  have  failed  are  suppUed  by  re- 
sovring;  but  the  chief  attention  is  bestowed  on  frequent  weeding, 
which  is  essential  to  the  cleanness  and  excellenoe  of  the  crop.  The 
weeding  is  mostly  effected  with  the  ,aid  of  light  and  straight  hand- 
hoes.     If  the  crop  has  pretty  well  escaped  the  attacks  of  vermin^^ 
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inBccte,  and  stonns,  it  is  ready  for  picking  in  August.  The  plant 
continues  to  produce  and  ripen  its  bolls  of  cotton  until  the  frost 
oomes ;  and  it  is  therefore  a  matter  of  nice  calculation  with  the 
planter  to  delay  his  picking,  so  as  to  get  as  much  as  possible,  and  yet 
not  to  run  the  hazitfd  of  a  frost.  During  the  picking  season,  every 
hand  is  brought  into  requisition.  Each  picker  fastens  a  bag  round  the 
waist,  into  which  he  (or  she)  throws  the  cotton  bolls  as  they  are 
picked ;  and  when  the  bag  is  full,  it  is  emptied  out  on  a  sheet ;  when 
the  sheet  contains  as  much  as  it  will  hold,  it  is  carried  to  the 
weighing-house.  A  good  hand  will  in  a  fair  field  pick  200  lbs.  a  day ; 
but  the  average  is  less  than  this.  Successive  pickings  are  made  as  the 
boUs  grow  and  ripen,  until  the  quantity  no  longer  pays  for  the  labour. 
It  is  exceedingly  difficult  to  state  the  average  produce  per  acre  :  much 
of  the  land  in  Carolina  and  Georgia  will  only  yield  100  lbs.;  an  excellent 
return  in  these  states  is  200  lbs. ;  the  average  in  the  teeming  i^Ue^ 
of  the  Mississippi  is  400  lbs. }  while  careful  culture  on  special  spots  is 
rewarded  with  a  much  higher  return.  Some  of  the  plants,  under 
favourable  circumstances,  will  yield  400  bolls  in  one  season,  weighing 
4{  lbs.,  which  will  afford  1^  lb.  of  ginned  or  cleaned  fibre*  The  picking 
requires  some  dexterity ;  it  is  essential  to  get  every  partide  of  cotton 
from  the  boll  at  one  pull,  without  any  leaves  or  other  foreign  matter 
adhering  to  it.  It  is  laborious  work,  on  account  of  the  stooping 
required ;  the  pickers'  hands  become  sore,  and  there  is  a  liability  to 
colds  and  rheumatisms,  owing  to  the  wetness  of  the  bushes  in  the  oul4 
autumn  mornings,  occasioned  by  heavy  dews  at  night.  Some  planters 
provide  their  slaves  with  waterproof  aprons  and  skirts  for  this  season  j 
but  others  are  not  so  considerate.  When  sufficient  cotton  has  been 
collected,  a  machine  called  a  gin,  which  costs  the  planter  from  16/.  to 
241.,  is  employed  to  separate  the  fibre  from  the  seed.  A  screw-press, 
costing  from  30/.  to  60/.,  is  next  employed  to  press  the  fibre  into  bales 
of  about  400  lbs.  each.  Directly  it  is  packed,  the  planter  sends  his 
cotton  to  market ;  and  from  the  month  of  August  to  November  the 
roads  exhibit  trains  of  waggons,  carrying  the  cotton  from  the  plantations 
to  the  shipping  p  rts  or  the  river  stations.  Mr.  Leonard  Wray,  who 
has  visited  cotton  plantations  in  vaiious  parts  of  the  world,  says,  in 
relation  to  the  upland  cotton  of  America :  "  It  is  usual  in  the  States  to 
calculate  the  crop  at  so  many  acres  to  the  working '  hand '  (as  the  slave 
is  denominated).  Thus,  a  cotton-planter  with  50  good  working  hands, 
great  and  small,  and  25  mules,  would  consider  his  strength  equal  to 
500  acres  of  cotton  and  400  acres  of  com,  or  to  1000  acres  of  cotton 
alone,  provided  extra  hands  are  allowed  for  picking  the  crop.  This  is 
the  general  mode  and  rate  of  calculation  where  the  soils  yields  about 
200  lbs.  of  ginned  cotton  to  the  acre ;  making,  therefore,  to  the '  hand ' 
2000  lbs.  of  cotton,  which,  at  5d.  ner  lb.  on  the  spot,  is  worth  about 
40/.  sterling,  besides  the  value  of  the  Indian  com  raised."  Most  cotton- 
planters  grow  com  enough  for  the  supply  of  their  slaves,  and  some 
have  a  large  surplus  for  sale. 

The  hvg-itaple  or  sea-idund  cotton,  eagerly  bought  at  a  high  price 
by  the  spinners  of  fine  yams  for  muslins  and  lace,  is  cultivated  in  the 
same  general  way  as  the  short-staple,  but  with  peculiaritieR  which  need 
only  be  glanced  at  here.  According  to  the  nature  of  the  ground,  as  to 
level,  moisture,  and  stiffiiess,  the  planter  regulates  the  height  of  his 
ridges,  the  kind  and  amount  of  manure  used,  and  the  closeness  of 
sowing.  The  produce  is  so  much  more  valuable  than  upland  cotton, 
that  200  acres  of  the  one  will  have  a  money  value  equal  to  1000  acres 
of  the  other ;  and  thus  it  pays  the  sea-island  cotton-planter  to  bestow 
much  care  on  all  his  operations.  The  sea-island  seed  would  admit  of 
being  sown  by  the  drill  j  but  there  is  very  little  machinery  employed  in 
the  slave  states,  and  most  of  the  sowing  is  still  effected  by  the  dibble. 
The  picking,  as  for  the  short-staple,  usually  commences  in  August,  but 
requires  much  more  care  and  attention.  When  picked,  the  bolls  are 
slightiy  dried  and  examined  to  reject  any  which  have  become  dis- 
coloured or  injured  in  fibre.  They  are  next  kept  for  some  time  covered 
over  in  large  heaps,  to  preserve  the  oilinees,  strength,  and  gloss  of  the 
fibre,  which  would  be  injured  by  much  exposure  to  the  air;  but  this  ope- 
ration requires  much  caution,  U)  prevent  fermentation  by  heat,  and  the 
soiUng  of  the  fibre  by  the  oozing  out  of  oil  from  the  seed.  When  the 
time  for  sending  to  market  arrives,  the  cotton  is  taken  from  the  heap 
and  subjected  to  the  ginning  process,  as  a  means  of  separating  the  fibre 
from  the  seed.  The  quantity  of  sea-island  cotton  grown  being  much 
smaller  than  that  of  upland,  the  processes  are  conducted  on  a  less 
extensive  scale ;  and  the  separation  is  usually  effected,  not  by  the  gin, 
but  by  a  more  primitive  instrument  called  the  churka,  similar  to  that 
which  is  employed  by  the  Hindoos.  This  churka  consists  of  two 
wooden  rollers,  eight  or  nine  inches  long  by  one  inch  in  diameter,  placed 
horizontally  and  in  contact,  one  above  the  other ;  when  these  revolve, 
the  fibres  of  cotton  are  drawn  between  them,  and  the  seed  left  behind. 
The  cotton  is  fed  in  by  hand,  while  the  rollers  are  made  to  rotate  by 
means  of  a  treddle.  The  machine  will  only  clean  from  121b.  to  201b. 
in  a  day.  Most  of  the  planters  adhere  to  this  primitive  method,  under 
an  impression  that  a  mure  rapid  or  rough  treatment  would  injure  the 
delicate  fibre  of  this  highly-prized  cotton.  The  correctness  of  this 
opinion  is  however  denied  by  the  more  enterprising  among  the  num- 
ber, who  use  larger  machines  worked  by  steam-power,  without  any 
deterioration  of  the  material.  The  cotton,  cleared  from  its  seeds, 
motes,  and  discoloured  particles,  is  then  pressed  down  into  long  cylin- 
drical bjxgs,  quite  difi'erent  in  appearance  from  those  employed  for 
upland  cotton^  and  with  less  intense  pressure^  lest  the  fibre  should  be 


injured.  The  small  quantity  and  high  price  of  this  variety  r»ider  the 
market  more  uncertain  than  that  of  the  coaraer  kinds.  Mr  Wray  says 
on  this  subject :  *'  After  his  produce  is  all  fairly  bagged,  the  difficulU«4 
of  the  planter  are  not  ended ;  he  has  sometimes  considerable  trouble 
and  has  to  wait  a  long  time  before  he  can  find  a  buyer  for  it.  Not 
unfrequently  he  has  to  ship  it  to  Europe,  and  encounter  manifold  riska 
and  chances.  This,  indeed,  constitutes  the  greatest  disadvantage  undor 
which  he  labours.  The  upland  cotton-planter  makes  his  bale  of  oottoa 
to-day,  and  to-morrow  he  has  cash  in  hand  for  it ;  or  perhaps  he  is  evoi 
paid  for  it  before  it  has  left  the  trees.  Nob  so,  however,  with  the  se^- 
island  cotton-planter ;  he  is  obliged  to  exercise  all  his  patience  before 
he  can  sell  his  crop;  and  in  the . meantime,  although  lord  ov«r  200 
to  400  slaves  and  a  fine  estate,  he  is  very  probably  compelled  to  usehia 
broker^B  name  in  obtaining  cash  ham  the  banks  wherewith  totpay  the 
current  expenses  of  his  estate."  The  sea-island  cotton  yields  more  seed 
than  the  upland,  and  this  seed  is  more  smooth,  clean,  and  oleaginoua, 
thereby  being  better  fitted  for  yielding  cotton-seed  oil.  The  produce 
is  much  leas  per  acre  of  sea>ialand  than  of  upland ;  200  lbs.  of  cleau 
fibre  is  about  the  maximum,  while  some  fields  barely  yield  50  lbs. ;  the 
hands  pick  smaller  quantities  per  day,  and  conduct  the  picking  more 
carefully.  The  muslins,  famous  for  their  fingaess,  spun  and  woven  by 
the  Houldsworths  and  other  firms  who  attend  more  particularly  to 
this  land  of  work,  aore  mostiy  made  of  aea-ishmd  cotton.  Small  parcels 
of  special  excellence  will  sell  for  &8.  or  4a.  a  pound,  while  French  lace- 
makers  will  sometimes  give  as  much  as  6a.  One  pound  of  such  cotton 
can  be  spun  into  a  thmtmd  mUu  of  yam,  which  may  be  wrought  up 
into  lace  worth  250/.  ^ 

The  present  may  be  the  most  convenient  place  in  which  to  advert  to 
certain  auxiliary  oonunercial  advantages  resulting  from  the  culUvatioa 
of  cotton, — advantages  not  yet  much  attended  to,  but  which  may  in 
future  years  possibly  become  very  important^  The  fibre  is,  of  course, 
the  chief  product  for  which  the  cotton-plant  is  cultivated,  but  it  is  not 
the  only  one.  The  plant  yields  a  pure,  bland  oU,  equal  to  that  of  the 
olive ;  an  oil-cake,  most  excellent  for  feeding  catUe ;  and  a  fibre  from 
the  bark,  which  would  possess  commercial  value  if  collected  and 
shipped.  Even  in  the  greatest  of  ail  cotton-growing  countries,  the 
United  States,  the  oil  contained  in  the  seed  has  scarcely  yet  been 
rendered  available;  but  Dr.  James  Coxe,  of  New  Orleans,  has  (in  1657) 
drawn  the  attention  of  his  countrymen  to  the  subject.  His  estimate 
may  be  somewhat  overdrawn,  as  such  estimates  frequentiy  are ;  but  the 
figures  presented  are  certainly  worthy  of  notice.  The  average  cotton 
crop  of  the  United  States  may  be  roughly  given  at  3,000,000  bales  of 
400  lbs.  each,  or  l,200,000,000lbs.  of  ginned  cotton.  To  each  pound  of 
fibre  there  are  8  lbs.  of  seed,  making  3,600,000,000  lbs.  of  seed  in  alL  Of 
this  enormous  quantity,  1,800,000,000  lbs.  are  retained  for  re-sowing, 
including  waste.  The  remaining  1,800,000,000  lbs.  are  available  for 
yielding  oil  and  oil-cake.  It  is  found  that  100  lbs.  of  seed  will  yield 
2  gallons  of  this  oil,  worth  43.  per  gallon  at  New  Orleans  and  6a.  at 
New  York.  After  the  pressure  there  will  result  48  lbs.  of  oil-cake, 
equal  in  quality  to  that  of  linseed.  There  will  furthermore  remain 
about  6|  lbs.  of  oleaginous  refuse  available  as  soap-stuff,  capable,  when 
combined  with  very  cheap  alkali,  of  making  20  lbs.  of  useful  soap. 
Summing  up  these  items,  they  present  the  following  money  values : 
86,000,000  gallons  of  cotton-seed  oil  at  (say)  75  cents  (3».2</.), 5,400,000/. ; 
864,000,000  lbs.  of  cotton-seed  cake,  at  1  cent  {id.),  1,7:^18,000/. ;  and 
106,000,000  lbs.  of  soap-stuff,  at  3  cents  (14(/.),  6j36,000/. ;  making  a 
total  of  7,764,000/.  The  bark-fibre  is  another  prospective  source  of 
profit,  the  value  of  which  remains  to  be  determined.  It  has  not  yet 
been  shown  whether  the  oil  is  most  likely  to  be  useful  as  a  salad  oil,  a 
fuel  for  lamps,  a  material  for  soap,  an  oil  for  leather-dreasing,  or  a 
lubricator  for  machinery;  but  all  these  matters  would  speedily  be 
settled  if  the  oil  became  a  regular  marketable  commodity.  The  oil-cake 
maintains  a  good  place  as  a  cattie-food,  seeing  that  it  contains  from  d  to 
16  per  cent,  of  oil  and  25  to  30  per  cent,  of  albuminous  compound. 

We  are  now  in  a  position  to  glance  at  the  several  cotton-growing 
countries,  and  to  ascertain  how  much  cotton  they  grow  annually,  what 
proportion  of  it  is  sold  for  manufacture  in  Great  Britain,  and  what  are 
the  chances  for  an  increased  supply. 

United  StcUea  Cotton, — It  is  a  remarkable  fact  that,  while  the  pro- 
duction of  this  article  has  increased  at  a  great  rate  in  America,  it  has 
diminished  in  many  other  countries.  This  result  has  been  attributed 
to  various  causes ;  among  which  may  be  mentioned,  the  good  quality 
of  American  cotton,  the  low  price  of  land  there,  and  the  great  improve- 
ments that  have  been  made  in  cleaning  the  cotton  from  its  seed  by 
means  of  Whitney's  saw-gin,  introduced  in  1793.  It  is  evident,  how- 
ever, that  the  greater  part  of  these  advantages  might  have  been  shared 
by  many  other  countries  in  which  the  soil  and  climate  are  equally 
favourable  for  this  branch  of  husbandry;  and  it  will  probably  be  more  in 
agreement  with  the  fact  if  we  attribute  the  success  of  the  American 
planters  to  their  greater  intelligence  and  industry,  seconded  by  the 
commercial  enterprise  by  which  their  coimtry  is  characterised.  Land 
fresh  brought  under  cultivation  in  the  United  States  will  yield  double 
the  produce  obtainable  in  the  older  states.  One  able-bodied  labourer 
is  sufficient  for  each  eight  acres  of  land,  if  assisted  in  the  lighter  part 
of  the  work  by  the  aged  and  infirm,  and  the  young  people  who  belong 
to  their  families ;  the  whole  will,  at  the  same  time,  be  able  to  cultivate 
from  five  to  eight  acres  of  provision  ground.  The  proportion  of  able- 
bodied  labourers  in  each  100  of  the  entire  working  population  of  the 
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cotton-growing  districts  in  America,  was  estimated  a  few  years  ago  at 
82;  the  proporiion  of  young  peraons  not  yet  arrived  at  their  fuU 
strength,  aud  of  elderly  people  still  capable  of  some  degree  of  labour, 
25;  the  remaining  43  being  composed  of  children  under  14  years  of 
age,  and  superannuated  persons,  none  of  whom  are  capable  of  any  but 
Tery  light  work,  such  as  weeding  and  picking  the  cotton.  There  is 
reason  to  beliere,  bowerer,  that  these  ratios  vary  at  different  times. 
It  was  estimated  in  1836,  that  the  whole  quantity  of  land  cultivated  for 
cotton  in  the  United  States  was  two  millions  of  acres ;  that  the  capital 
employed  for  the  purpose  was  800,000,000  or  900,000,000  dollars;  and 
that  the  whole  numlwr  of  persons  engaged  in  field  labour,  picking,  and 
otherwise  assisting  in  the  cultivation  ci  cotton,  and  raising  t^eir  own 
provisions,  was  about  680,000.  If  to  these  were  added  the  aged,  the 
infiiBi,  and  the  very  young  children  composing  the  fi&inilies  of  the 
labourers,  besides  overseers,  owners,  and  their  respective  families 
dependent  on  the  cotton  crop,  it  was  supposed  that  a  million  of  persons 
were  at  that  time  engaged  in  the  growing  of  cotton  in  the  United 
States.     Of  later  estimates  we  shall  speak  presently. 

The  extension  of  the  cultivation  in  the  United  States  is  noteworthy. 
In  the  year  1786  no  part  of  our  supply  was  obtained  from  that  country ; 
indeed  it  was  not  until  the  year  1800  that  the  amount  thence  obtained 
became  otherwise  than  insignificant.  During  the  present  century  the 
advance  has  been  quite  unprecedented.  In  the  eight  years  1850  to 
1857,  both  inclusive,  the  produce  rose  to  millions  of  &ai<»  annually. 
To  appreciate  the  full  force  of  these  numbers,  it  may  be  well  to  notice 
that  the  weight  of  an  average  bale  of  United  States  cotton  varied  in 
those  years  from  418  lbs.  to  445  lbs.,  giving  a  mean  of  about  4S0  lbs.* 
The  total  produce  at  the  following  periods,  with  the  portion  of  it  which 
was  exported  from  tbe  United  States  to  Great  Britain  and  other 
deuntries,  was  (in  round  numbers),  as  follows  : 


Total  Produce. 

Exported. 

BalcA. 
.     2,204,000 
.     3,085,000 
.     3,057,000 

B.les. 

1,589.060 
2,318,000 
2,241,000 

1850     •        • 
1854 

1857      , 

The  difference  between  the  total  produce  and  the  quajitity  exported 
represents  pretty  nearly  the  quantity  worked  up  in  tiie  cotton  mills  of 
the  United  States.  Applying  the  mean  of  430  lbs.  per  bale,  we  shall 
find  that  on  an  average  of  the  eight  years,  1850-1857,  the  United 
States  grew  2,960,000  bales,  or  1,272,000,000  lb?,  of  cotton  annually,  of 
which  2,290,000  bales  or  985,000,000  lbs.  were  sold  to  other  countries. 

The  prices  of  United  States  cotton  have  varied  considerably.  In  the 
year  1806  they  ranged  from  X5d.  to  24d.  per  lb.;  in  1820,  from  lid.  to 
I7d. ;  in  1880,  from  7d.  to  9i.  In  1845  the  quality  called  "  middling 
bowed"  was  ^d.;  and  in  1848  it  was  4^^  Taking  all  the  qualities 
together,  the  average  price  varied,  in  the  ei^t  years  from  1850  to 
1857,  at  New  York,  from  A^d.  to  12 Jd.  per  lb.,  and  the  aggregate 
yearly  values  varied,  in  round  numbers,  from  21,700,000/.  to  36,000,000^, 
which  was  the  value  in  1857.  When  the  price  at  Liverpool  is  Hd. 
per  lb.,  it  is  considered  that  this  is  made  up  thus  i  Zd.  for  aH  expenses 
and  profit  of  growing,  and  l^c^.  for  further  expenses  till  warehoused 
at  Liverpool. 

In  1857  the  cotton  manufacturers  of  Great  Britain  became  very  un- 
easy at  their  prospects  of  a  supply  of  raw  material.  Their  dependence 
on  the  United  States  was  rendered  every  day  more  and  more  evident. 
Deficient  crops  and  increasing  demand  drove  up  the  price  from  8 '74  cents 
in  1855  to  1275  cents  in  1857.  The  American  planters  actually  received 
most  money  in  the  year  when  the  orop  was  smallest — showing  how 
much  there  was  in  the  trade  partaking  of  the  nature  of  a  monopoly  :  a 
monopoly  brought  about,  hovvever,  by  our  exclusive  or  protecting 
legislation.  The  English  demand  be^ua  to  overtake  the  American 
supply  about  the  year  1845 ;  and  ever  since  that  dat«  the  state  of  the 
cotton  crops  in  the  United  States  has  been  a  subject  of  yearly  anxiety 
to  the  Lancashire  manufacturers.  What  foundation  there  may  be  for 
hopes  in  other  quarters,  will  be  seen  in  the  third  article  of  this  series ; 
but  the  {M-essing  question  with  manufacturers  at  present  is — Oaa  the 
United  States  produce  be  so  increased  in  quantity  as  to  be  lessened  in 
price  ?  The  chief  cotton  States  are  Louisiana,  Alabama,  South  Carolina, 
and  Georgia;  these  produce  five-sixths  of  the  total  quantity.    It  may 

*  It  la  necessary  to  bear  in  mind  the  sinfpilar  variations  la  the  wei^bt  of 
bales  of  ct»tton ;  otherwise  the  romparisou  between  the  produce  of  different 
years  and  different  countries  will  lead  to  lallacious  tevalts.  Some  cotton, 
growing  counlrit-s  uniformly  employ  larger  bales  than  others;  while  nearly  all 
have  exhibited  a  gradual  increase  In  weight,  possibly  due  to  closer  and  more 
perfect  p:<cking.  The  bales  of  United  States  cotton  have  gradually  increased 
fVnm  about  815  lbs.  to  an  average  of  480  lbs.  during  the  pre.-ent  century. 
Daring  the  last  eight  years  (1B51>1$58)  the  average  weights  of  bales  have  ranged 
as  follow  7^- 

United  States'  cotton         •        •        •  480  lb.  per  bale 

Egyptian      ..••..  S84  „ 

East  Indies       •        •        •        •        .  S76  „ 

West  Indies  •        •        •        •    .  201  „ 

Brazilian 181  „ 

In  view  of  tbe  great  preponderanee  of  United  States  eotton,  it  la  considered 
that  all  the  cotton  ascd  in  Great  Britain  may  be  now  (1859)  estimated  at  an 
average  of  400  lb.  per  bale. 


be  well  to  give,  for  two  recent  years,  the  actual  quantities  in  the  eight 

cotton-producing  States : — 

1856.  1857. 

Bales.  Bales. 

Lonislana      •        ;        .     1,661,485  1,435,000 

AUbama  .        •        •    •        675,788  408,17r 

South  Carolina       .        .        495,976  897,881 

Georgia    .  '     •         .    .        869,415  822,111 

Florida          .        .        .        144,404  186,344 

Texas        ....        116,078  87,862 

North  Carolina      .        .          26,098  27,147 

Virginia    ....          20,456  28,778 

Some  of  the  planters,  helieving  England  to  be  wholly  at  their  mercy, 
advise  a  restriction  rather  than  an  extension  of  growth,  in  order  that 
prices  may  be  driven  up  still  higher  and  higher.  The  merchants  of 
New  York,  New  Orleans,  and  the  other  shipping  ports,  however,  more 
interested  in  the  quantity  of  cotton  to  be  shipp^  than  in  the  price  per 
pound,  are  making  speculative  estimates  concerning  the  probable  and 
possible  in  the  cotton  culture.  Some  computers,  glancing  at  tiie 
capabilities  of  various  parts  of  the  United  States,  assert  t^t  there 
are  89  millions  of  acres  of  land  fitted  for  growing  cotton ;  that 
these  would  require  5  millions  of  slaves  to  tend  them ;  and  that 
the  produce  might  be  8000  million  pounds  of  cottoii  annually — 
many  times  the  quantity  at  present  worked  in  all  the  mUls  in  the 
world.  Hence  there  has  been  a  sort  of  special  pleading,  to  the  efibct 
that  if  Christendom  would  silently  acquiesce  in  a  renewal  of  the 
slave  trade,  there  might  be  such  an  influx  of  slaves  in  the  United 
States,  and  such  an  increased  area  of  ground  laid  down  in  cotton,  as  to 
insiu^  a  lessening  of  price  to  English  manufjacturers.  There  u*e,  on 
the  other  hand,  many  reasons  for  thinking  that  slave  labour  is  really 
more  costly  than  free  labour ;  and  that  we  ought  to  look  rather  to  an 
increased  supply  of  cotton  from  the  East  Indies  and  elsewhere,  than 
to  an  extension  of  slave-raised  produce  in  the  United  States.  It  would 
indeed  be  grievous  if  the  hateful  institution  of  slavery  should  be 
encouraged  by  the  demand  of  England  for  raw  cotton.  There  are 
agencies  now  at  woric  which  encourage  a  hope  that  such  an  evil  tnay  . 
be  averted. 

Sou^  American  O&tion. — ^The  remaining  portion  of  the  American 
continent,  as  cotton  growing  districts,  need  not  engage  any  lengthened 
attention. 

The  immense  i^mpire  of  Brasil  does  not  occupy  the  rank  which  is 
due  to  it  as  a  cotton-producing  country.  The  toted  prodttce  in  sixteen 
years  only  varied  from  19,000,000  lbs.  to  85,000,000  lbs  ;  1847  giving 
the  smallest  quantity,  and  1850  the  lai|2;e8t.  The  average  may  be 
about  25,000,000  lbs.  This  stagnant  condition'  has  been  attributed  to 
five  causes :  the  abolition  of  the  external  slave  trade,  the  de^nmess  of 
labour,  the  ravages  of  insects,  the  peculiarities  of  climate,  and  the  inac- 
oessibliity  of  the  interior.  Writers  in  the  United  States,  especially 
those  in  the  slave-holding  interest,  endeavour  to  show  that  all  these 
difficulties  must  continue  to  prevent  Braeil  from  being  a  flourishing 
cotton-growing  country.  Hiere  are  other  parties,  however,  who  advo- 
cate the  construction  of  a  railway  from  Bahia  into  the  interior,  to  a 
iaige  district  said  to  be  eminently  fitted  for  \he  culture.  The  Brazilian 
cotton  is  of  good  quality ;  and  there  certainly  seems  to  be  no  sufficient 
reason  for  a  continuance  of  the  present  apathy. 

The  other  regions  of  South  America  need  scarcely  be  named  in 
connection  with  this  subject.  The  coast  districts  of  Peru  and  Chili 
have  been  found  suitable  for  cotton  cultivation;  but  the  state  of 
industrial  enterprise  has  not  hitherto  been  such  as  to  lead  to  any  con- 
siderable production. 

Wttt  India  CotUm. — It  has  already  been  stated  that  England  relied 
upon  the  West  Indies  mainly  for  cotton,  at  a  time  when  scarcely  any 
was  grown  in  the  United  States.  In  1786  one-third  of  the  Engli^ 
eonsumption  was  brought  from  the  British  West  Indies,  one-third 
from  the  foreign  West  Indies,  one-quarter  from  Brazil,  and  the  small 
remainder  from  the  Levant.  The  British  West  Indian  portion  rose  a 
little  during  the  remaining  years  of  the  century ;  but  from  1801  till  the 
present  time  there  has  been  a  signal  falling  off.  The  yearly  average  quan- 
tity has  gradually  decreased  from  84,000  bales  in  the  five  years,  1806-10, 
to  11 ,000  bales  in  the  seven  years,  1851-67.  These  quantities  are  nearly 
equivalent  to  the  total  production ;  seeing  that  nearly  all  the  British 
West  India  cotton  has  been  brought  to  Qreat  Britain.  The  diminution 
has  been  attributed  to  several  causes :  the  withering  results  of  "  protec- 
tion,** the  maladministration  of  colonial  affairs,  supineness  on  the 
part  of  the  colonists,  and  the  scarcity  of  labourers  since  the  abolition 
of  slavery.  The  last  is  believed  to  be  the  more  immediate  cause  of 
the  backwardness  of  the  culture  at  the  present  day.  The  free  negroes 
will  not  work  hard ;  as  a  class  they  prefer  easy  lalwTir  and  small  wages. 
The  other  labourers  are  Creoles,  Coolies,  and  Portuguese.  The  planters 
are  now  urgentiy  soliciting  the  British  government  for  permission  to 
import  labourers  from  Africa,  India,  and  China;  but  so  strong  is  the 
apprehension  of  a  revival  of  the  slave-trade,  as  a  consequence  of  this 
permission,  that  a  disinclination  at  present  exists  to  grant  the  neces- 
sary facilities.  Demerara  declares  thiat  she  could  increase  her  produce 
of  cotton  immensely,  if  the  immigration  of  free  labourers  were  allowed. 
Many  planters  strongly  assert  that  free  labour  is  in  the  end  cheaper 
than  slave  labour.  Lord  Brougham,  at  the  annual  meeting  of  the 
British  and  Foreign  Anti-Slaveiy  Society,  in  May,  1858,  said ;  "  I  find 
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thftt  Mr.  Governor  Hinckes,  writing  from  Barbadoes  in  the  present 
year^  says  that  there  is  an  estate  which,  during  the  times  of  slavery, 
was  worked  by  230  slaves,  and  which  was  sold  for  15,000Z.  Since 
emancipation  it  has  been  worked  by  60  free  labourers  and  30  children ; 
it  has  produced  three  times  the  quantity  of  sugar  which  it  formerly 
did ;  and  it  was  sold  last  year  for  80,000/."  It  is  true  that  this  relates 
to  a  sugar-plantation ;  but  there  is  apparently  nothing  to  prevent  it 
being  equally  applicable  to  one  of  cotton. 

The  foreign  West  Indies  do  not  call  for  much  remark.  Their  cotton 
produce  is  comparatively  insignificant. 

East  India  Cotton. — We  now  come  to  the  country  which,  next  to 
the  United  States,  attracts  most  attention  on  the  part  of  cotton  manu- 
facturers in  this  coimtiy.  To  India  they  look  for  a  relief  from  the 
commercial  shackles  which  bind  them  to  the  United  States. 

Not  only  did  the  natives  of  India  cultivate  cotton  in  times  when  no 
such  material  was  as  at  all  known  in  England;  but  the  amount  of 
produce  was  and  still  is  really  immense.  They  use  woven  cottons,  not 
only  for  clothing,  but  for  beds,  cushions,  awnings,  draperies,  hangings, 
carpets,  screens,  curtains,  tents,  ropes,  and  numerous  other  articles.  It 
is  utterly  impossible  to  say  how  much  is  grown  altogether,  and  there- 
fore the  estimates  become  very  wide.  Dr.  White,  in  1848,  carried  it  up  to 
3000  million  lbs.  annually ;  but  Mr.  Ellison,  in  1858,  brought  it  down 
to  the  more  sober  level  of  1 800  million  lbs.  As  even  the  smaller  of  these 
two  estimates  greatly  exceeds  the  total  quantity  of  all  kinds  imported 
into  Great  Britain,  the  practical  question  arises, — Why  is  there  not  more 
East  India  cotton  brought  to  England  ?  The  quantity  has  certainly 
lai^gely  increased,  but  still  it  bears  no  reasonable  ratio  to  the  increase  in 
the  United  States.  In  1867  it  reached  250  million  lbs.,  but  in  1858  it 
fell  to  133  millions,  the  decrease  being  due  almost  wholly  to  the  dis- 
turbance occasioned  by  the  mutiny.  Even  the  highest  of  these  quantities 
is  a  very  small  per-centage  of  the  whole  cotton  produce  in  India.  It  pays 
to  export  cotton  from  India  to  China ;  why  should  it  not  pay  still  better 
to  send  it  to  a  country  where  it  is  so  urgently  needed  as  in  England  ? 
Btstween  1850  and  1857,  the  price  of  East  India  cotton  at  Liver- 
pool varied  from  d^d.  to  5{<£.  per  lb.  At  a  time  when  the  price  ranged 
from  Sid.  to  5id.,  that  of  United  States  "  uplands,'*  of  similar  general 
quality,  ranged  from  4Jd.  to  7id,  The  reason  for  this  difference  was, 
uiat  the  East  India  cotton  was  so  dirty  that  16  oz.  of  fibre  would  only 
yield  12  oz.  of  yam;  whereas  an  equal  weight  of  "upland"  would 
yield  ISJ  oz.  of  yam.  The  most  recent  estimate  of  cotton  supply  in 
India  is  perhaps  that  which  Dr.  Forbes  Watson  communicated  to  the 
Society  of  Arts,  in  March,  1869  :  "  There  is  reason  to  believe  that 
from  time  immemorial  the  cotton  plant  has  been  grown  in  all  parts  of 
India,  and  has  always  afforded  suitable  covering  for  the  people  of  that 
country ;  not  only  does  it  serve  for  clothing,  but  it  answers  all  the 
several  purposes  for  which  flax,  wool,  hemp,  and  hair  are  employed  in 
this  country.  It  may  be,  indeed,  impossible  to  state  the  exact  quantity 
per  annum  thus  consumed ;  it  has  been  variously  estimated  at  from 
6  lb.  to  20  lb.  per  head  for  lie  whole  population.  If  we  assume  12  lb. 
as  likely  to  be  near  the  mark,  we  shall  find  that  the  present  population 
of  India,  calculated  at  180,000,000,  requires  annually  2,160,000,000  lb. ; 
and  if  we  further  adopt  Dr.  Royle's  average  of  100  lb.  as  the  yield  of 
native  cotton  per  acre,  we  shall  find  that  there  cannot  be  less  than 
21,600,000  acres  under  cotton  culttu^,  exclusive  of  that  which  supplies 
the  present  export  of  raw  cotton.  These  on  nn  average  of  the  last 
three  years  amounted  to  272,000,000  lb.  (including  the  cotton  sent  to 
China  and  all  other  places  as  well  as  to  Britain);  and  this  again 
divided  by  100,  will  add  about  2,700,000  acres  to  the  former  quantity. 
The  total  quantity  of  cotton  grown  in  India,  according  to  the  above 
calculation,  will  consequently  amount  to  upwards  of  2,432,000,000  lb., 
and  demand  for  its  culture  certainly  not  less  than  24,000,000 
acres." 

In  seeking  for  the  causes  of  the  limited  supply  to  England,  and 
of  the  bad  reputation  of  East  India  cotton,  with  a  view  to  the 
adoption  of  remedial  measures,  the  best  authorities  have  drawn 
attention  to  five  circumstances,  all  of  them  very  important.  We 
will  present  the  reasonings  thereon  in  a  condensed  form.  1.  Cardess 
Cultivation,  The  cotton-growers  of  India  are  very  poor  and  very 
ignorant.  They  have  no  capital  to  rest  upon;  no  English  manu- 
facturers at  hand  to  incite  them;  no  good  apparatus  for  cleaning 
and  pressing  cotton;  no  protection  from  the  roguery  and  oppression  of 
the  native  dealers,  to  whom  they  sell.  Dr.  Royle  recommended,  as  a 
wholesome  stimulus,  the  settlement  in  the  cotton-districts  of  Europeans, 
or  their  properly  instmcted  agents.  The  duty  of  these  persons  would 
be,  to  encourage  the  natives  to  grow  their  cotton  with  more  care,  un- 
mixed with  other  and  injurious  crops;  to  teach  how  to  pick  it  as 
cleanly  as  possible  off  the  boughs;  and  to  separate  the  seeds  by  the 
best  machines  obtainable.  Or  the  agent  might  be  instructed  to  pur- 
chase the  seed  cotton  (in  the  rough  state,  just  as  picked  from  the  bush), 
aiid  clean  it  himself  on  the  spot.  Dr.  Royle,  a  most  competent  autho- 
rity, iu*ged  that  a  small  amount  of  money  spent  in  this  way  would  be 
immensely  beneficial,  both  to  India  and  to  England.  2.  Dejicient 
Irrigation.  In  the  East  Indies  there  is  seldom  more  than  100  lbs.  of 
cotton  produced  per  acre,  against  400  lbs.  or  upwards  in  the  United 
States.  This  deficiency  is  mainly  due  to  imperfect  irrigation.  The 
climate  exhibits  many  rapid  extremes  of  heat  and  cold,  wet  and  dry ; 
and  there  are  few  of  the  cotton-fiekls  which  do  not  suffer,  either  from 
too  much  or  too  little  moisture.     What  is  urgently  needed  is,  draining 


of  the  wet  land,  and  especially  irrigation  of  the  dry.  There  is  a 
general  opinion  that  the  Indian  government  would  find  it  profitable  to 
execute  works  of  irrigation,  since  it  would  greatly  increase  the  revenue 
derived  from  land-tax — the  principal  fiscal  resource  in  India.  Much  has 
been  done  in  this  direction  within  the  last  few  years ;  and  much  more 
would  have  been  done  but  for  the  recent  excessive  demands  of  the  war- 
department,  which  have  exhausted  the  exchequer.  This  interruption 
of  useful  public  works  is  much  to  be  regretted ;  for  wherever  irrigation 
works  have  been  constructed  the  benefit  has  been  great,  both  financially 
and  morally.  A  table  compiled  by  Colonel  Cotton  enumerated  thirty- 
nine  different  works  of  irrigation  which  have  been  constructed  in  the 
Madras  presidency  during  fourteen  years,  at  an  expense  of  54,000/. ; 
which  have  resulted  in  a  total  increase  of  revenue  (after  deductiiig  dis- 
bursements for  repairs)  to  the  amount  of  70  per  cent,  per  annum  on 
the  original  outlay.  The  Jumna  and  Ganges  irrigation  canals  have  in 
like  manner  been  eminently  useful.  8.  Want  of  Roads.  The  mode  of 
bringing  the  bales  of  cotton  from  the  fields  to  the  shipping  ports  is 
most  tedious  and  expensive,  owing  to  the  deficiency  in  good  roads  and 
means  of  conveyance.  Ox  teams  and  clum^  vehicles  are,  at  present, 
almost  the  only  available  means.  General  Briggs,  in  evidence  given 
before  the  Cotton  Supply  Committee  in  1848,  said :  "  In  the  absence 
of  a  defined  and  good  roaid,  a  drove  of  several  hundred  head  of  cattle 
require^to  be  constantly  watched,  and  prevented  from  straying  on  the 
march ;  and  this  leads  to  the  necessity  of  travelling  by  day  in  hot 
weather,  when  the  thermometer  is  seldom  less  than  100^  Fahr.  These 
droves  are  seldom  so  few  as  100,  and  often  exceed  1000.  Every 
morning  after  breakfast  each  ox  has  to  be  loaded,  and  before  this 
operation  is  over  the  sun  is  already  high  above  the  horizon.  The 
cattle  have  then  to  proceed  at  the  slow  rate  of  two  miles  an  hour,  and 
seldom  perform  a  journey  of  more  than  eight  or  nine  miles  a  day. 
The  herd  generally  halts  one  day  in  seven.  If  the  caravan  is  overtaken 
by  rain,  the  cotton,  becoming  saturated  with  moisture,  is  so  heavy  as 
to  prevent  its  transport  on  the  cattle ;  and  the  roads,  if  lying  through 
the  [wet]  ground,  are  so  deep  that  men  even  sink  above  their  ankles 
at  evezy  step,  and  cattle  to  their  knees.  It  may  be  easily  supposed 
that  imder  such  a  calamity,  the  merchant  and  the  carrier  are  both 
mined"  The  mode  of  shipping  cotton  at  Baroach  will  illustrate  one 
stage  in  this  very  clumsy  arrangement.  The  bales  are  first  rolled  down 
to  the  veiige  of  the  muddy  shore,  into  which  they  sometimes  plunge ; 
each  bale  is  then  lifted  on  the  shoulders  of  six  men^  who  stagger  up 
to  their  knees,  or  even  up  to  the  waist,  in  mud,  to  the  boat  which  is 
to  convey  the  cotton  to  the  ship.  Great  results  will  follow  from  the 
present  construction  of  main  trunk  lines  of  railway  through  the  heart 
of  India;  but  there  must  be  good  roads  made  from  these  railways  to 
the  sea,  and  good  quays  at  the  shipping  ports,  before  the  difficulties  of 
transit  can  be  overcome.  4.  TenHre  of  Land.  Enterprising  and  monied 
cotton-growers  are  deterred  from  speculating  in  India  by  the  unsatis- 
factory nature  of  the  land-tenure.  The  government  is  the  sole  owner 
of  the  soil.  Estates  are  held  conventionally,  by  a  'sort  of  tenant  right. 
The  cultivators,  who  we  have  said  are  poor,  have  little  inducement  to 
extend  their  operations,  because  they  fear  that  any  surplus  would  go  to 
the  government  in  the  shape  of  increased  land-tax ;  the  fear  may  not 
be  well-founded,  but  it  certainly  prevails  to  a  large  extent  among  the 
natives.  What  seems  to  be  wanted  is,  the  introduction  of  freehold, 
copyhold,  or  leasehold  tenures,  to  give  the  cultivator  both  a  pride  and 
a  profit  in  an  improved  mode  of  husbandry.  Mr.  Ellison  *  remarks  : 
"  If  the  East  India  Company  would  dispose  of  their  lands,  either  in 
perpetuity  or  for  long  periojs  of  time,  there  is  no  doubt  that  not  only 
native  but  English  capitalists  would  be  foimd  in  plenty  to  invest  their 
money  in  the  same.  The  effect  of  such  a  proceeding  would  be,  not 
only  an  opening  up  of  the  resources  of  India,  but  it  would  also  cause  a 
portion  of  the  tide  of  emigration  to  be  turned  in  that  direction. 
British  energy  and  enterprise  would  then  take  the  place  of  Indian  in- 
difference and  lassitude,  and  soon  double  the  present  extent  of  our 
commerce  with  Hindostan."  5.  Apathy  of  Afanufacturers.  So  long  as 
the  English  spinners  and  weavers  can  obtain  fair  profits  for  their  cotton 
goods,  they  care  not  whence  the  supply  comes ;  and  thus  it  has  been 
found  extremely  difficult  to  bring  them  to  act  upon  any  one  common 
plan  to  improve  and  extend  the  sources  of  supply.  When,  on  the 
other  hand,  profits  are  low,  the  manufacturers  become  alarmed,  and 
blame  the  government,  with  or  without  reason.  Until  the  year  1829, 
the  supply  kept  ahead  of  the  consumption.  In  the  next  six  years  the 
xdemand  exceeded  the  supply,  lessening  the  stock  in  hand  at  Liverpool 
from  forty  weeks'  consumption  in  1829,  to  fifteen  weeks*  consumption 
in  1836.  After  this,  owing  to  the  encouragement  afforded  by  high 
prices,  the  supply  gained  on  the  demand  for  ten  years,  bringing  the 
reserve  stock  in  1846  up  to  thirty-nine  weeks'  consumption.  Then 
consumption  b^gan  again  to  get  ahead  of  supply,  and  the  Lancashire 
manufacturers  were  uneasy.  They  appealed  to  the  East  India  Com- 
pany, urging  them  to  encourage  the  cotton  cultivation  in  India.  Sir 
James  Hogg,  on  the  part  of  the  company,  recapitulated  what  had  been 
done,  and  recommended  the  manulactiu^rs  to  send  out  a  competent 
agent  to  the  East  Indies,  to  examine  into  the  whole  question,  and  see 
how  far  and  in  what  way  improvements  might  best  be  wrought. 

*  *  Handbook  of  the  Ck>tton  Trade,*  1858 — ^the  most  recent  and  valoablo  work 
on  this  subject,  compiled  from  authentic  official  document*,  English  and 
Amorioan.  Wo  hare  much  pleasure  in  acknowledging  our  obligations  to  Mr. 
Ellison's  volume. 
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liHiat  was  done  in  this  matter,  we  shall  see  presently,  in  connection 
ivith  the  Cotton  Supply  Association. 

Egyptian  Cotton. — Until  about  thirty  years  ago,  Egypt  produced 
cotton  only  in  small  quantities ;  but  the  introduction  of  good  seed  and 
improved  methods  of  culture  by  the  energetic  pacha,  Mohamet  Ali,  led 
to  a  marked  advance.  England  first  imported  cotton  from  Egypt  in 
1 823.  In  1 855,  Mr.  Clegg,  from  inquiries  made  at  Alexandria,  computed 
that  there  were  60,000,000  lbs.  of  cotton  grown  annually.  England 
takes  far  more  than  half  the  produce,  the  next  best  customers  being 
France  and  Austria.  The  small  excess  above  the  quantities  so  exported 
is  worked  up  ia  the  cotton  mills  of  Egypt. 

North  African  Cotton. — It  was  in  the  year  1850  that  the  French 
government  first  began  to  direct  attention  to  the  cultivation  of  cotton 
in  Algeria.  A  portion  of  the  coast  was  found  to  possess  a  soil  and  climate 
fitted  for  this  plant.  In  1855  therb  were  150  exhibitors  of  Algerian 
cotton  at  the  Paiis  Industrial  Exposition.  In  that  year,  about  9000 
acres  of  land  were  under  cotton  culture.  In  1856  and  1857,  the  pro- 
duce fell  oflf  in  quantity,  supposed  to  be  owing  to  a  rush  of  cultivators 
into  the  trade  who  had  neither  the  requisite  capital  nor  skill.  There 
is,  however,  no  reason  to  doubt  that  a  steady  increase  of  produce  will 
be  exhibited  in  fut\u«  years,  even  though  it  may  never  reach  any 
important  amount.  Along  the  further  portion  of  the  African  coast, 
towards  the  Atlantic,  there  is  not  at  present  cotton  grown  in  a  regular 
way  for  the  European  market;  but  the  English  manufacturers  are 
endeavouring  to  encourage  it,  by  sending  good  seed,  and  making  known 
better  modes  of  culture ;  and  the  sovereigns  of  Morocco  and  Tunis 
seem  well  disposed  to  second  these  endeavours. 

West  African  Cotton. — Considering  the  nature  of  the  climate  and 
the  abundance  of  labour  at  the  west,  or  rather  north-west,  coast  of 
Africa,  there  is  every  reason  to  think  that  cotton  might  be  extensively 
grown  in  that  region.  Mr.  Clegg,  on  the  part  of  the  Lancashire 
manu&cturers,  in  conjunction  with  the  Church  Missionary  Society, 
has  brought  this  subject  under  the  notice  of  the  authorities  at  Sierra 
Leone,  Lagos,  Fernando  Po,  Liberia,  and  the  interior.  In  the  year 
1852  there  were  1810  lbs.  of  cotton  brought  to  Liverpool  from  that 
region ;  it  gradually  rose,  until  the  first  four  months  of  1858  exhibited 
an  import  of  96,000  lbs.  Mr.  Clegg's  own  account  of  his  operations, 
oonmiunicated  to  the  Society  of  Arts  in  December,  1858,  is  full  of 
interest :  "  Some  ten  years  sjp,  seeing  the  importance  of  the  subject, 
he  thought  he  would,  as  an  individuid,  see  if  he  could  not  get  cotton 
from  somewhere  else  than  America.  He  turned  his  attention  to 
Africa ;  and  he  asked  the  Church  Missionary  Society,  of  which  he  was 
a  member,  to  select  for  him  suitable  agents,  to  whom  he  could  entrust 
money  for  the  purchase  of  cotton  from  the  African  natives.  He  made 
arrangements  always  to  have  money  on  the  spot,  in  the  hands  of  the 
agents;  and  his  instructions  were,  that  they  should  purchase  the 
cotton  of  the  natives  in  however  small  parcels  it  might  be  brought  to 
them ;  if  only  half  a  pound  had  been  plucked  from  the  plants,  they 
were  to  buy  it.  The  consequence  was,  that  in  a  short  time  the  women 
brought  small  quantities  of  cotton  to  the  stations :  this  was  commu- 
nicated to  their  neighbours ;  and  in  a  little  while  afterwards  seed  was 
planted,  and  the  cotton  growth  became  more  and  more  plentiful.  He 
sent  out  a  number  of  cotton  gins,  which  the  natives  soon  learned  to 
use.  He  also  erected  a  store,  and  placed  a  laxge  number  of  gins  in  it. 
The  natives  brought  the  cotton  in  pods  and  in  seed,  and  they  learned 
to  clean  it;  and  after  using  a  gin  sufficiently  long  to  pay  the  expense 
of  it,  they  shouldered  the  implement  and  carried  it  off  as  their  own 
property,  to  be  used  hereafter  in  dressing  the  cotton  they  brought  for 
sale.  He  had  introduced  three  young  African  natives  into  his  mill  at 
Manchester,  where  they  had  been  taught  the  use  of  machinery  gene- 
rally ;  and  they  had  been  sent  back  to  their  own  countr}%  to  carry  out 
the  preparation  of  cotton  upon  a  larger  scale."  Mr.  Clegg  estimates 
that  West  African  cotton  can  be  sold  at  Liverpool  for  i^d.  per  lb., 
made  up  thus : — 

d. 

4  lb.  of  eotton  in  the  seed,  at  id S 

Cleaning  it  into  1  lb.  of  good  fibre     •        •        •    •      i 

Packing  and  canvas I 

Carriage  to  port  and  shipping } 

Freight  to  England 1 

Cliarges  at  Liverpool ^ 

^i 

If  the  cotton  were  of  fairly  good  quality,  and  moderately  clean,  it 
would  meet  with  eager  purchasers  at  anything  near  this  price. 

South  African  Cotton, — Whether  the  region  around  the  Cape  of 
Good  Hope  could  produce  cotton  of  a  quality  and  price  that  would 
compete  with  that  of  America  in  the  English  market,  is  a  problem  not 
yet  answered;  there  is  not  at  present  an  oxganisation  sufficient  for 
ensuring  a  due  and  steady  supply  of  labour.  Attention  is,  however, 
at  present  directed  to  a  part  of  Africa  north  of  the  Cape,  scarcely 
known  to  Europe  until  Br.  Livingstone  visited  it.  This  skilful  and 
energetic  traveller,  in  passing  through  the  country  of  Angola,  saw  the 
native  women  spinning  cotton  with  spindle  and  distaff.  "  The  cotton 
was  brought  to  the  market  for  sale,  and  I  bought  a  pound  for  a  penny ; 
this  was  the  price  demanded,  and  probably  double  what  thev  ask  from 
each  other.  We  saw  cotton  growing  luxuriantly  all  aroimd  the  market- 
place from  seed  dropped  accidentally.     This  is  seen  also  about  the 
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native  huts ;  and  so  far  as  I  could  leam,  it  was  the  American  cotton 
so  infiuenced  as  to  be  perennial."  He  found  an  abundance  of  willing 
labourers ;  but  no  roads  from  the  cotton-fields  to  the  sea-coast.  "  I 
found  the  people  were  anxious  to  engage  in  commerce  with  us ;  but 
they  had  no  roads,  nor  pathways  down  to  the  coast;  and  although 
100,000/.  worth  was  annually  exported  in  ivory,  bees'- wax,  and  palm- 
oil,  yet  every  ounce  thus  procured  was  taken  down  to  the  coast  on  the 
heads  and  shoulders  of  men."  M.  Canto,  Portuguese  commandant  of 
Q  elan  jo  Alto,  on  one  occasion  said  to  Livingstone, ''  If  I  had  possession 
of  a  few  hundred  poimds,  I  would  create  a  complete  revolution  in  the 
commerce  of  this  country;  I  would  purchase  all  the  cotton  now 
produced,  and  certainly  next  year  they  would  produce  much  more ; 
and  then  the  third  year  I  could  make  myself  rich  with  a  few  hundred 
pounds."  When  Dr.  Livingstone  retiuned  to  Africa  in  1858,  ho  took 
with  him  a  few  bushels  of  very  fine  cotton  seed,  to  encourage  the 
natives  to  grow  cotton  fitted  for  the  English  market,  hoping  that  roads 
and  other  facilities  would  gradually  be  obtained.  In  a  debate  in  the 
House  of  Commons  on  the  Slave  Trade,  on  July  12th,  1858,  Lord 
Palmerston  expressed  himself  thus  strongly :  ''  I  venture  to  say  that 
your  commerce  with  the  (south)  western  coast  of  Africa  in  the  article 
of  cotton  will,  in  a  few  years,  prove  to  be  far  more  valuable  than  that 
of  any  other  portion  of  the  world — the  United  States  alone  excepted." 

Miseellaneota  Cotton  IHshicts.— All  the  remaining  cotton-growing 
districts  may  be  passed  over  briefly.  Asiatic  Turkey  used  formerly  to 
be  a  great  source  of  supply  for  England ;  but  the  portion  fumi^ed 
has  now  become  very  small — partly  because  the  inhabitants  of  Asia 
Minor  and  Syria  have  introduced  the 'cotton  manufactures  among 
themselves,  and  partly  because  the  portion  exported  goes  to  France 
rather  than  to  England.  It  is  believed  that,  so  far  as  natural  capa- 
bilities are  concerned,  the  produce  in  Western  Asia  might  be  immense; 
but  to  develope  this  produce  would  require  irrigation,  good  seed, 
capital,  energy,  and  skill.  Spain  and  Italy  grow  a  little  cotton,  but  it 
is  too  little  to  need  attention  here.  Australia  has  been  examined  in 
certain  places,  with  a  view  to  ascertaia  whether  the  soil  and  climate 
are  suited  for  cotton  culture.  There  is  a  district,  measuring  about 
300  miles  by  100,  near  Moreton  Bay,  which  is  believed  to  possess 
many  of  the  requisite  qualities ;  but  the  scarcity  of  cheap  labour  is  at 
present  an  insuperable  difficulty. 

To  what  extent  the  several  countries  of  the  world  consume  the 
cotton  thus  grown,  is  a  subject  treated  in  a  separate  article  [Cotton 
I'rads  awd  ConsumftionJ  ;  we  have  here  purposely  confined  our 
attention  almost  exclusively  to  growth  and  supply. 

(First  and  Second  AnniuU  Repwis  of  the  Cotton  Supply  Association, 
1858  and  1859;  Ellison,  Handbook  of  (he  Cotton  Trade,  1858  ;  Royle, 
Culture  of  Cotton  in  India;  Mackay,  Reports  of  Cotton  Culture  in 
Western  India;  Livingstone's  Trcds  in  Africa;  Jury  Reports  on  ike 
Cfreat  Exhibitions  of  London  and  Paris  in  1851  and  1855;  M'Culloch*s 
CoMTnercial  Dictionary,  last  edition ;  Liverpool  and  Manchester  Trade 
Circulars ;  New  York  and  New  Orleians  Trade  Circulars ;  Baynes'  and 
Bazley's  Lectures  on  the  Cotton  Manufactures  ;  Consular  Reports  on  the 
Trade  of  Foreign  Countries ;  Board  of  Trade  Tables :  Parliamentary 
Papers  ;  United  States*  Statistical  Tables.) 

COTTON  MANUFACTURE.  We  now  arrive  at  the  second  of  the 
three  divisions  into  which  it  has  been  deemed  desirable  to  group  the 
information  concerning  cotton ;  namely,  the  manufacturing  processes, 
in  their  history  and  their  practice. 

The  use  of  cotton  as  a  material  for  the  production  of  woven  fabrics, 
was  known  in  India  and  China  for  many  centuries  before  its  intro- 
duction into  Europe.  The  earliest  mention  of  cotton  by  the  Qreek 
writers  is  by  Herodotus  (iiL  106)  in  his  brief  notice  of  the  usages  of 
the  Indi :  he  calls  it  (iii.  47)  by  the  significant  name  of  tree-wool 
{^ptoy  iivh  ^v\ov),  apparently  not  being  acquainted  with  the  native 
name.  In  the  reign  of  Amasis,  b.c.  563-525,  cotton  was  known  in 
Egypt;  but  it  must  have  been  imported,  for  there  is  no  reason  for 
supposing  it  was  then  grown  in  Egypt.  Cotton  cloths  were,  according 
to  Arrian,  among  the  articles  which  the  Romans  received  from  India ; 
and  there  is  no  doubt  the  manufacture  had  been  carried  on  in  many 
parts  of  Asia,  long  before  any  extant  notice  of  that  quarter  of  the 
world  being  visited  by  Europeans.  The  perfection  to  which  the 
weaving  of  cotton  had  then  been  brought  by  the  natives  of  many 
parts  of  India,  notwithstanding  their  rude  and  imperfect  implements, 
attests  at  once  their  patience  and  ingenuity.  In  China,  tins  manu- 
factiu^  is  supposed  not  to  have  existed  at  all  before  the  beginning 
of  the  sixth  century  of  the  Christian  era.  The  cotton  plant  was 
indeed  known  in  that  country  at  a  much  earlier  period,  but  continued 
till  then  to  be  cultivated  only  as  a  garden  shrub,  and  was  not  indeed 
propagated  on  a  large  scale  untU  the  eleventh  century ;  at  the  present 
time  nearly  all  the  inhabitants  of  that  populous  empire  are  clotlied  in 
cotton  cloUis  of  home  manufactiue,  made  from  cotton  brought  in  part 
from  India,  but  mostly  of  home  growth. 

Before  the  discovery  of  the  passage  to  India  round  the  Cape  of  Good 
Hope,  cotton  wool  is  said  to  have  been  spim  and  woven  in  some  of 
the  Italian  states,  the  traders  of  which  were  the  channels  through 
which  the  cotton  fabrics  of  India  were  distributed  to  the  different 
countries  of  Europe.  Becoming  thus  acquainted  with  these  goods, 
and  having  near  at  hand  the  raw  material  of  which  they  were  formed, 
it  was  natural  that  they  should  apply  to  tho  i)rod«ction  of  blmilar 
goods  the  manufacturing  skill  they  had  long  poasc«wcd. 
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Baines  has  shown  ('  History  of  the  Cotton  Manufacture,')  that  the 
cotton  pLint  was  extensively  cultivated,  and  its  produce  manu&uHiured, 
by  the  Mohammedan  possessors  of  Spain  in  the  tenth  century.  This 
branch  of  industry  floiurished  long  in  that  country.  In  the  thirteenth 
century  the  cotton  manufacturers  formed  one  of  the  incorporated 
companies  of  Barcelona,  in  which  city  two  streets  received  names 
which  point  them  out  as  the  quarter  in  which  the  manufacturers 
resided.  The  cloths  made  were  mostly  of  coarse  texture,  and  a  con- 
siderable quantity  was  used  as  sail-cloth.  The  name  futtiana,  from 
the  Spanish  word  fUtte,  signifying  "  substance,"  was  borrowed  from 
the  Spanish  weavers,  and  is  still  used  to  denote  a  strong  fabric  made 
of  cotton.  The  intercourse  between  the  Mohammedan  possessors  of 
Spain  and  the  Christian  inhabitants  of  other  European  countries  was 
so  small,  owing  to  religious  prejudice,  that  the  arts  which  long 
flourished  among  the  former,  did  not  extend  themselves  to  the 
latter;  the  traffic  of  Andalusia  was  all  carried  on  with  Africa  and  the 
East. 

From  Italy  the  cotton  manu&cture  made  its  way  to  the  Netherlands, 
and  about  the  end  of  the  sixteenth  or  the  beginning  of  the  seven- 
teenth century  was  brought  thence  to  England  by  protestant  refugees. 
Lewis  Roberts,  in  '  The  Treasure  of  Traffic,'  published  in  1641,  makes 
the  earliest  mention  extant  of  the  manufacture  in  England.  He  says, 
"  The  town  of  Manchester  buys  cotton  wool  from  London  that  comes 
from  Cyprus  and  Smyrna,  and  works  the  same  into  fustians,  ver- 
milions, and  dimities." 

There  is  abundant  evidence  to  show  that  in  the  beginning  of  the 
sixteenih  century,  and  probably  before  that  time,  cotton  was  cultivated 
and  converted  into  clothing  in  most  of  the  countries  occupying  the 
southern  shores  of  the  Mediterranean.  The  European  conquerors  of 
Mexico  in  their  first  invasion  of  that  country  found  in  use  native 
manufactures  of  cotton,  both  unmixed  and  mixed  with  the  fine  hair 
of  rabbits  and  hares.  Some  of  these  fabrics  were  sent  by  Cortes  to 
Spain  as  presents  to  the  Emperor  Charles  V.  Cotton  was  cultivated 
and  manufactured  at  an  equally  early  period  by  different  nations  on  the 


coast  of  Guinea,  and  it  is  stated  by  Macpherson  in  his  'Annals  of 
Commerce,'  that  cotton  cloths  were  imported  into  London  in  1590, 
from  the  Bight  of  Benin. 

It  would  be  difficult  to  trace  the  introduction  of  the  cotton  manu- 
facture in  the  different  coimtries  of  Europe  where  it  is  now  established 
but  some  notice  of  its  recent  progress  and  present  state  therein  will  be 
found  in  the  next  following  article. 

In  England,  previous  to  the  introduction  of  the  inventions  of  Ark- 
Wright,  this  manufacture  was  of  small  importance,  as  is  evident  from 
the  quantities  of  the  raw  material  then  Drought  into  the  country. 
Arkwright's  first  patent  for  the  mode  of  spinning  by  rollers  was 
taken  out  in  1769 ;  and  between  the  years  1776  and  1780  the  average 
annual  consimiption  barely  reached  seven  mHlions  of  poimds.  The 
system  under  which  this  manufacture  was  long  carried  on  was  very 
different  from  that  which  is  now  pursued.  It  was  the  custom  for 
the  weavers  who  were  dispersed  in  cottages  throughout  the  district  to 
purchase  the  material  with  which  they  worked,  ami  having  converted 
it  into  cloths,  to  carry  their  wares  to  market  and  seU  them  on  theiz 
own  account  to  the  dealers;  but  about  1760,  the  merchants  of  Man- 
chester began  to  employ  the  weavers — ^furnishing  them  with  yam  for 
warp,  and  with  raw  cotton  to  be  sptm  by  the  weaver's  femily  into 
weft,  and  paying  a  fixed  price  for  the  laboiu-  bestowed  in  weaving 

The  application  of  machinery  to  the  preparation  and  spinning  of 
raw  cotton  for  weft  preceded  by  some  years  the  inventions  of  Ark- 
Wright.  In  the  year  1760,  or  soon  after,  a  carding  engine  not  very 
difierent  from  that  now  used  was  contrived  by  James  Hai^greavee,  an 
illiterate  weaver,  residing  near  Church  in  Lancashire ;  and  in  1767  the 
tpinning-jenny  was  invented  by  the  same  person.  This  machine,  as  at 
first  formed,  contained  eight  spindles,  which  were  made  to  revolve  by 
means  of  bands  from  a  horizontal  wheel  Subsequent  improvements 
increased  the  power  of  the  spinning-jenny  to  eighty  spindles,  and  the 
wheel  was  placed  vertically,  as  in  the  annexed  cut : — ^where  the  rovinge 
(1),  cLosped  and  drawn  by  the  frame  (5),  are  transferred  in  an  attenuated 
state  from  the  spindles  (8)  to  (4).    The  saving  of  labour  which  it  thus 


[Hargreaves*  Spinning  Jenny.] 


occasioned  produced  considerable  alarm  among  those  persons  who  had 
employed  tue  old  mode  of  spinning ;  and  a  party  of  them  broke  into 
Hargreaves'  house  and  destroyed  his  machine.  The  great  advantage  of 
the  invention  was  so  apparent,  however,  that  it  was  soon  again  brought 
into  use,  and  nearly  supersedecl  the  employment  of  the  old  spinning- 
wheel.  A  second  rising  then  took  place  of  the  persons  whose  labour 
was  thus  superseded  by  it ;  they  went  through  the  country  destroying, 
wherever  they  could  find  them,  both  carding  and  spinning  machines, 
by  which  means  the  manufacture  was  for  a  time  driven  away  from 
Lancashire  to  Nottingham. 

The  cotton-yam  produced  both  by  the  common  spinning  wheel  and  the 
spinning-jenny,  though  suitable  for  weft  or  cross-threads,  could  not  be 
made  sufficiently  strong  to  be  uaed  as  warp  or  long-threads ;  and, 
therefore,  linen-yam  was  used  for  the  last-named  purpose.  It  was  not 
until  Arkwright's  spinning  frame  was  brought  into  successful  operation 
that  this  disadvantage  was  overcome.  Yarn  spim  with  Hargreaves* 
jenny  continued  for  some  time  to  be  used  for  weft.  At  first,  the 
manufacturers  of  cloths  composed  of  cotton  only  were  subject  to  much 
annoyance  from  the  dotcnnination  of  tho  rovunue  ofliccrs  to  charge 
them  with  double  tho  duty  paid  upou  calicoes  woven  with  linen  warp 


and  printed  for  exportation;  and  also  by  jprohibiting  their  use  at 
home.  With  some  difficulty  an  act  of  parliament  was  obtained  for 
removing  these  obstacles  to  the  development  of  the  manufacture, 
which  from  that  time  was  prosecuted  with  a  great  and  continually 
accelerated  rate  of  increase. 

The  earliest  attempts  at  producmg  the  finer  cotton  goods  called 
mudina  were  made  about  the  year  1780 ;  but  without  much  success, 
although  India-spun  yam  was  substituted  as  weft  for  that  produced 
by  the  spinning- jenny :  tiie  greatest  degree  of  fineness  to  which  yam 
spun  with  Arkwright's  frame  had  then  been  brought,  was  eighty 
hanks  to  the  pound,  and  even  this  degree  was  not  attainable  by  means 
of  the  jenny.  This  disadvantage  was  overcome  by  the  invention  of 
Samuel  Crompton's  machine,  whch  came  into  general  use  about  tho 
year  1786,  and  which,  partaking  of  the  nature  of  both  Hai^greaves'  and 
Arkwright's  machines,  was  aptly  called  the  mule-Jenny,  By  means 
of  this  piece  of  mechanism,  yams  were  produced  of  a  much  greater 
fineness  than  had  before  been  attained.  Crompton's  invention  was 
made  several  years  before  it  could  be  openly  used,  because  of  its 
interference  with  the  patented  invention  of  Arkwrig^t ;  but  when  this 
patent  was  annulled,  the  mule-jenny  was  brought  rapidly  and  extcn- 
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sively  into  use.     No  less  than  500,000  pieces  of  muslin  were  made  at 
Bolton^  Qla^gow  and  Paisley,  in  1787,  with  yam  of  British  production. 


[Arkwrig1it*8  Original  Spinning  Frsvu.] 

Crompton  did  not  secure  to  himself  the  benefit  of  his  invention  by 
taking  out  a  patent ;  he  oarried  on  a  spinning  and  weaving  business  on 
a  small  scale  at  Bolton,  and  worked  his  mule-jenny  with  his  own  hands 
in  an  attio.  In  a  brief  memoir  of  Crompton,  Mr.  Kennedy  has  stated, 
that  about  1802  he,  in  conjunction  with  Mr.  Lee,  set  on  foot  a  sub- 
aciiption  which  amounted  to  500^  :  and  that  with  this  fund  Crompton 
was  enabled  to  increase  his  manufacturing  establishment,  and  to  set  up 
several  looms  for  &ncy  work  in  Bolton.  In  1812  Crompton  made  a 
survey  of  all  the  cotton  manufacturing  districts  in  the  kingdom,  and 
aacertained  that  the  number  of  spindles  then  at  work  upon  his  principle 
amounted  to  between  four  and  five  millionB.  The  kind  friends  already 
named  assuted  him  in  making  an  application  to  parliament  for  some 
reward ;  and  the  great  merit  of  his  invention,having  been  established 
before  a  Committee  of  the  House  of  Conmions,  he  received  a  grant  of 
5000^.,  which  was  paid  to  him  in  full  without  any  deduction  for  fees  or 
charges.  This  monev  was  employed  by  Crompton  in  putting  his  sons 
into  business ;  but  they  proved  imsuccessful,  and  he  was  reduced  to 
X)overty.  Mr.  Kennedy  again  interfered  in  his  behalf,  and  raised  a 
second  gubsoiption,  with  the  produce  of  which  a  life  annuity  of  63/. 
was  purdiased.  Crompton  lived  only  two  years  to  enjoy  this  small 
provision.  T^b  first  mule-jennies  consisted  of  not  more  than  thirty 
spindks  each,  but  the  number  has  'been  progressively  increased,  and 
they  now  frec^uently  contain  from  600  to  1000  spindles  each,  or  even  a 
still  greatsr  number.  The  next  great  improvement  in  the  con- 
struction of  this  machine  was  effected  by  Messrs.  Sharp,  Roberts  k  Co., 
machimsts  of.  Manchester.  Their  machines,  which  are  called  tdf-acting 
muUt,  do  not  require  the  manual  aid  of  a  spinner,  the  only  attendance 
necessary  b^g  that  of  children,  called  piecers,  who  join  sudi  threads 
as  may  be  accidentally  broken.  Self-acting  mules  were  contrived  at 
different  times  by  Mr.  William  Strutt  of  Derby,  Mr.  Kelly  of  Lanark, 
Mr.  De  Jongh  of  Warrington,  and  others ;  but  none  of  these  were 
brought  successfully  into  use^  owing,  no  doubt,  in  some  measure,  to 
the  inferior  skill  of  the  machme  makers  of  those  days. 

Another  event  which  contributed  to  the  rapid  extension  of  the 
cotton  manufacture,  was  the  successful  attempt  to  weave  by  means  of 
machinery,  made  in  1785  by  Dr.  Cartwright,  who  secured  the  invention 
by  patent.  In  a  commercial  point  of  view  Dr.  Cartwright  did  not 
draw  any  advantage  from  his  power-loom ;  but  in  1809  he  obtaihed 
from  parliament  a  grant  of  10,000/.  as  a  reward  for  his  ingenuity. 
Mr.  Monteith,  of  PoUokshaws,  Glasgow,  who  fitted  up  200  power-looms 
in  1801,  was  the  first  person  who  brought  them  to  profitable  use.  A 
great  obstacle  to  their  success  was  presented  by  the  necessity  for  the 
frequent  stopping  of  the  machine  in  order  to  dress  the  warp.  This 
difficulty  was  removed  in  1804  by  the  invention  of  a  machine  for 
dressing  the  whole  of  the  warp  before  it  is  placed  in  the  loom,  which 
was  made  the  subject  of  a  patent  by  Mr.  Radclifie,  the  inventor.  In 
the  iise  of  this  machine  the  warp  in  its  progress  to  the  weaving  beam 
is  passed  through  a  dressing  of  hot  starch :  it  is  then  compressed 
between  rollers  to  free  it  from  the  superfluous  quantity  of  starch  taken 
up ;  and  afterwards,  in  order  to  diy  it,  the  warp  is  drawn  over  a 
succession  of  cylinders  heated  by  passing  steam  through  them.  By 
this  means  the  weaver  is  relieved  from  the  necessity  of  stopping  from 
bis  weaving  to  dress  the  warp. 

The  madiines  and  apparatus  of  recent  introduction,  connected  with 
Uie  cotton  manufactiu*e,  almost  countless  as  they  arc  in  number,  are 
rather  extenmnns  and  improvements  of  systems  already  known,  than 


inventions  partaking  of  the  capital  importance  of  those  of  Arkwright, 
Hargreayes,  Crompton,  Cartwright,  RadclifTe,  and  Roberts.  Instead  of 
attempting  the  hopeless  task  of  describing  the  various  modem  inven- 
tions, we  shall  proceed  at  once  to  a  description  of  the  processes  in  their 
ordinary  routine.  The  cotton  fibres  have  to  be  spun  into  yam  or 
thread  before  they  can  be  woven  into  calico,  fustian,  muslin,  or  other 
textile  material ;  and  this  spinning  is  the  most  important  part  of  the 
whole  operation.  Nevertheless  it  can  be  efiected,  in  a  slow  way,  with 
few  and  rude  implements.  Among  all  the  ancient  mechanical  arts 
there  were  few  so  simple  as  that  of  converting  the  downy  filaments  of 
the  cotton  plant  into  a  continuous  thread  according  to  the  methods 
generally  used  before  the  time  of  Hargreaves  and  Arkwright.  The 
same  primitive  methods  are  still  employed  in  eastern  countries.  There 
are,  on  the  other  hand,  few  processes  for  the  performance  of  which  the 
inventive  powers  of  man  have  since  that  period  been  more  taxed,  in 
this  country  and  during  this  age  of  invention,  than  for  the  cheap  and 
perfect  production  of  cotton  twist  and  yam.  The  use  of  the  spindle 
and  distaff  was  superseded  in  England  by  the  spinning-wheel,  in  or 
soon  after  the  reign  of  Henry  VIII.  The  next  improvements  in  this 
useful  art  were  those  of  Hargreaves  and  Arkwright;  which  were 
followed  by  the  whole  train  of  novelties  just  adverted  to. 

One  of  the  first  processes  in  a  cotton  mill  is  that  of  mixing  the 
fibres.  Owing  to  the  great  variety  generallv  found  in  the  quality  of 
different  bags  of  cotton,  which  would  otherwise  occasion  a  correspond- 
ing difference  in  the  quality  of  the  yam  produced,  the  contents  of 
several  bags  are  mixed  together  in  a  heap.  This  is  done  by  spreading 
out  the  contents  of  each  bag  in  a  horizontal  layer  of  uniform  thickness^ 
the  contents  of  the  several  bags  forming  separate  layers  and  resting 
one  upon  the  other,  so  that  the  number  of  layers  corresponds  to  the 
number  of  bags.  In  making  this  heap,  which  is  called  a  bing  or  bunker, 
the  several  layers  are  trampled  or  prised  together  somewhat  in  the 
manner  of  building  a  hay-stack.  The  cotton  of  which  the  bing  is 
composed  is  then  torn  down  by  a  rake  from  top  to  bottom.  It  is  evi- 
dent that  in  its  progress  a  portion  of  each  norizontal  layer  will  be 
brought  away,  and  that  thus,  if  the  work  be  skilfully  done,  the  con- 
tents of  the  different  bags  must  be  collected  together  in  a  mass  of 
uniform  quality.  It  is  customary  to  mix  in  this  manner  different 
descriptions  of  raw  cotton  for  the  production  of  various  qualities  of 
yam ;  and  some  skill  on  the  part  of  the  manufacturer  is  called  for  in 
order  to  produce  a  mass  that  will  answer  the  intended  purpose  at  the 
least  possible  cost.  The  practice  of  different  spinners  varies  much  in 
this  respect,  but  it  is  considered  proper  as  a  general  rule  to  mix  to- 
gether only  such  qualities  as  are  similar  in  the  length  of  their  staple. 
The  waste  cotton  produced  in  the  previous  operations  of  the  mill  is 
mixed  in  the  bing  in  certain  proportions  for  making  the  lower  or 
coarser  qualities  of  jram.  For  the  higher  or  finer  numbers,  and  for 
twist  which  is  used  for  warp,  finer  qualities  of  cotton  are  required 
than  for  low  numbers  or  for  weft.  It  may  here  be  mentioned  that  in 
the  technical  language  of  the  trade,  'high  numbers,'  meaning  fine 
yams,  denote  a  great  number  of  hanks  to  the  pound ;  while  '  low  num- 
bers,' meaning  coarse  yams,  denote  a  smaller  number  of  hanks  to  tb'j 
pound. 

When  the  cotton  has  been  mixed,  the  machine  next  employed  is 
usually  the  Scutching  or  Wiilowing  Machine.    This  is  used  to  open  the 


[WiUowing  MaehhieO 


locks  of  cotton  and  separate  its  fibres,  while  at  the  same  time  it  sepa- 
rates from  it  any  sand  or  seeds  which  it  may  contain.    This  machme 
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consists  of  feeding-rollers  made  of  wood  and  placed  at  a  short  distance 
from  each  other ;  the  cotton,  while  passing  slowly  between  the  rollers, 
is  struck  by  a  set  of  beaters  made  to  revolve  from  1000  to  2000  times  in 
a  minute.  The  cotton  is  passed  through  two  such  sets  of  rollers,  and 
subjected  to  two  sets  of  beaters.  It  is  then  taken  to  the  Spreading 
MachiMf  the  use  of  which  is  to  spread  a  given  weight  of  cleaned  cotton 
into  a  given  length  and  breadth,  in  order  to  its  being  presented  of 
uniform  thictoiess  to  the  next  process.  The  spreading  machine  is, 
however,  not  universally  used ;  where  the  heavier  quality  of  yam  is 
spun  it  answers  sufficiently  well,  and  eflfects  an  adequate  saving  of 
labour ;  but  for  fine  yams,  where  the  greatest  precision  is  required  in 
order  to  produce  regularity  in  the  size  of  the  yam,  machine-spreading 
does  not  answer  so  well  as  hand-spreading.  The  cotton  is  weighed 
tery  accurately  before  it  is  put  into  the  spreading-machine,  and  when 
perfectly  spread  is  called  a  feed,  the  thickness  of  which  will  of  course 
be  regulated  by  the  weight  of  cotton  supplied  to  the  machine.  This 
operation  is  repeated  continuously,  so  that  an  unbroken  sheet  of 
cotton  passes  through  the  machine  and  is  wound  on  a  wooden  roller. 
In  this  form  the  cotton  is  called  a  breaker  lap. 

Up  to  this  stage  the  fibres  of  the  cotton  cross  each  other  in  every 
direction.  The  Carding  Enrjine  then  comes  into  requisition,  to  dis- 
entangle them,  to  draw  them  out,  and  to  lay  them  parallel  to  each 
other.  IVoperly  speaking,  this  is  the  first  operation  of  spinning — the 
previous  processes  being  used  only  to  open  and  clean  the  cotton.  The 
card  is  a  species  of  brush  made  of  short  wires  passed  through  a  sheet 
of  leather  and  pointing  all  in  one  direction.  In  the  early  period  of 
cotton-spinning  in  this  country,  these  cards  were  nailed  on  small 
pieces  of  board  with  handles,  and  two  of  them  were  used  together,  one 
held  in  each  hand.  The  first  improvement  made  in  this  implement 
was  effected  about  1760,  by  James  Hargreaves,  the  same  ingenious 
man  who,  a  few  years  later,  invented  the  spinning-jenny.  This  im- 
provement in  the  cards  consisted  in  having  one  of  them  greatly 
increased  in  size,  and  fixed ;  this  was  called  the  stock,  and  the  other 
was  suspended  by  a  cord  working  in  a  pulley,  fixed  to  the  roof  of  the 
work-shop ;  the  effect  of  this  arrangement  was  that  two  or  more  cards 
could  be  applied  to  the  same  stock.  This  modification  was  imme- 
diately followed  by  the  greater  improvement  of  cylinder  cards;  the 
&ther  of  the  first  Sir  Robert  Peel  set  up  a  machine  of  the  kind  at 
Blackburn  in  1762,  with  the  assistance  of  Hargreaves.  The  inventor  ©f 
cylinder  cards  is  not  known  with  certainty ;  but  Mr.  Baines  ascribes  the 
invention  to  Lewis  Paul,  who  took  out  a  patent  in  1748  for  improve- 
ments in  carding.  The  carding  engine,  which  was  the  natural  result 
of  the  invention  of  cylinder-cards,  consists  of  a  horizontal  cylinder 
covered  in  its  entire  circumference  with  narrow  fillet  cards  wound 
spirally  round  the  cylinder,  leaving  an  intervening  space  between  the 
several  spiral  lines  thus  described.  Over  the  cylinder  is  a  concave 
frame,  the  interior  surface  of  which  is  lined  with  cards,  and  tlie  form 
of  which  corresponds  to  that  of  the  cylinder.  When  the  cylinder  is 
made  to  revolve,  the  cards  on  it  and  on  the  frame  act  against  each 
other,  by  which  means  the  fibres  of  cotton  are  disentangled  and  pro- 
perly arranged,  as  already  mentioned.  The  cylmders,  which  are  usually 
about  3  feet  in  diameter  and  3  feet  long,  are  made  to  revolve  at  the 
rate  of  100  to  150  turns  in  a  minute. 

The  cotton,  in  the  form  already  described  as  a  breaker  lap,  is  led 
into  the  carding  machine  by  a  slow  motion  through  feeding-rollers* 
little  more  than  one  inch  in  diameter,  The  fibres  of  the  cotton  are 
then  immediately  engaged  by  the  wires  of  the  main  cylinder,  and  after 
being  by  their  means  properlv  arranged,  are  thrown  oflf  by  its  velocity 
to  a  second  cylinder  called  a  doffer. 

When  cylinder-cards  were  first  used,  hand-cards  were  employed  to 
take  ofi*  the  cotton.  Various  contrivances  were  at  different  times 
adopted  for  improving  this  part  of  the  process ;  until  at  length  Ark- 
wright  contrived  for  the  purpose  a  plate  of  metal  toothed  at  the  edge 
like  a  comb,  which,  instead  of  revolving  as  the  former  contrivances 
had  done,  was,  by  means  of  a  crank,  made  to  move  rapidly  in  a  per- 
pendicular direction,  and  with  slight  but  reiterated  strokes  on  the 
teeth  of  the  cards  detached  the  cotton  from  them  in  a  uniform  fleece. 
This  fleece  is  made  to  undergo  compression  on  its  passage  to  a  roller, 
from  which  it  is  delivered  in  the  form  of  a  thick  but  soft  thread,  called 
a  card-end,  or  diver,  into  a  tin  can.  The  duration  of  the  carding  pro- 
cess is  made  to  depend  upon  the  quality  of  the  cotton  under  prepara- 
tion ;  if  the  fibres  are  short  and  coarse,  the  carding  should  be  quickly 
l)erforme<l,  not  indeed  by  accelerating  the  speed  of  the  cylinders,  but 
by  taking  the  cotton  faster  oflf  the  cat^. 

The  next  operation  is  called  dramng,  and  the  machine  by  means  of 
which  it  is  performed  is  called  the  Dramng-fraiM,  The  object  of  this 
drawing  is  to  complete  what  has  been  begun  by  the  carding  engine, 
namely,  the  arranging  of  the  fibres  of  cotton  longitudinally,  in  a  uni- 
form and  parallel  direction,  and  to  remedy  all  existing  inequalities  in 
the  thickness  of  the  sliver.  The  drawing-frame  acts  upon  the  same 
principle  as  Arkwright's  spinning-frame,  two  or  three  sets  of  rollers 
being  employed  moving  with  unequal  velocities.  In  its  passage 
through  the  first  pair  (1,1)  the  sliver  is  simply  compressed ;  but  being 
drawn  through  the  second  and  third  pairs  ( 2, 2  and  3, 3)  with  gradually 
increasing  velocities,  it  is  necessarily  drawn  out  in  the  same  pro- 
portion. In  repeating  this  operation,  which  is  called  dtmbling,  two, 
three,  or  a  greater  number  of  the  drawings  are  passed  through  each  set 
of  rollers;  in  the  first  they  are  made  to  coalesce,  and  in  the  second  are 


again  drawn  out.    These  doubling  and  drawing  processes  are  repeated 
very  frequently,  in  order  to  correct  every  inequaUty  in  the  thickness  of 


[Drawing  Boilers  and  Cass.] 

the  cord  or  sliver ;  they  are  of  the  utmost  importance,  and  if  ill  or 
insufficiently  performed,  the  yam  cannot  prove  of  good  quality. 

Roving,  the  next  step  in  the  process,  is  a  continuation  of  the  drawing, 
with  this  only  difference— that  the  cord,  now  called  a  rove  or  dw, 


[Roving  Cans.] 

being  so  much  reduced  in  thickness  that  it  will  not  otherwise  hold 
together,  a  slight  twist  is  given  to  it  by  passing  it  into  a  metal  can, 
which,  while  receiving  it,  is  made  to  revolve  with  g^reat  velocity. 
The  rove  thus  slightly  twisted,  is  wound  upon  bobbins,  and  is  then 
ready  for  the  spinning-frame.  About  the  year  1817»  a  machine  called 
&Jly  frame  was  contrived  for  preparing  rovings  for  inferior  numbers  of 
yam.  Instead  of  revolving  cans,  this  frame  is  provided  ¥rith  a  series 
of  spindles,  each  of  which  is  fumished  with  a  flyer ;  the  revolutions 
of  this  flyer  give  the  requisite  twist  to  the  cord,  which  is  delivered 
at  once  to  the  bobbin  fitted  loosely  on  the  iq>indle.  The  tube  frame, 
more  recently  introduced,  is  used  for  preparing  yams  of  all  qtudities. 
Instead  of  cans,  this  frame  is  provided  with  revolving  horixontal 
cylmders :  and  by  its  means  a  much  greater  quantity  of  work  can 
be  done  in  a  given  time  than  with  the  fly  fiame;  the  rove  which 
it  produces  has  no  twist,  and  is  therefore  very  tender,  and  the 
quantity  of  waste  which  it  occasions  is  greater  than  is  otherwise 
experienced. 

The  important  process  of  Spinning  then  comes  for  notice.  The  prin- 
ciple of  Arkwright's  original  Spinning  frame  may  be  briefly  deBcribed : 
There  were  two  pairs  of  rolloVs ;  the  first  pair  slowly  revolving  in  con- 
tact ;  and  the  second  pair,  at  a  little  distance,  revolving  with  greater 
velocity.  The  lower  roller  of  each  pair  was  fluted  longitudinaUy,  and 
the  upper  one  was  covered  with  leather,  by  which  means  the  two 
would  have  a  sufficient  hold  upon  the  cotton  passed  between  them. 
The  cotton,  when  passed  between  the  first  pair  of  rollers,  had  the  form 
of  a  thick  but  very  soft  cord,  and  was  no  farther  altered  in  its  texture 
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than  by  receiving  a  slight  compression ;  but  as  the  second  pair  of  rollers 
moved  with  many  times  the  velocity  of  the  first,  the  cotton  was  drawn 
out  many  times  smaller  than  when  delivered  from  the  first  rollers. 


[Throstle  Bpinain;.] 

The  yam  produced  by  its  means  received  the  name  of  ti^Ur-twt»t,iFom 
the-  droumstanoe  of  the  machinery  being  at  first  set  in  motion  by 
water  power.   The  Throttle  frame  is  the  same  in  principle  as  Arkwiight*s 


invention ;  but  the  movement  of  the  parts  is  simplified,  so  that  the 
speed  of  the  machine  is  increased,  and  a  greater  number  of  spindles 
may  be  driven  with  an  equal  amount  of  power ;  it  was  introduced 
about  the  year  1810.  The  iftde-jenny,  invented  by  Samuel  Grompton, 
combines  Uie  essential  principle  of  ArkwrighVs  frame  with  the  property 
of  stretching  possessed  by  Hargreave*s  jenny.  By  means  of  the  mule- 
jenny,  the  roving  is  first  drawn  and  then  stretched.  The  efifect  of  this 
improvement  is  to  make  the  yam  finer,  and  of  a  more  uniform  tenuity. 
When  delivered  by  the  rollers,  the  thread  is  thicker  in  some  parts  than 
in  others ;  these  thicker  parts,  not  being  so  effectually  twisted  as  the 
smaller  parts,  are  softer  and  yield  more  readily  to  the  stretching  power 
of  the  mtde;  and  by  this  means  the  twist  becomes  more  equable 
throughout  the  vam.  Throstle-spinning  is  seldom  employed  for 
higher  numbers  than  forty  to  fifty  hanks  to  the  pound,  because  smaller 
yam  would  not  have  strength  to  bear  the  drag  of  the  bobbin ;  but  in 
mule-spinning  no  bobbin  is  used,  and  the  yam  is  wound  or  built  upon 
the  spindles  without  subjecting  it  to  any  strain.  The  spindles  in  tiiis 
maclune  are  regularly  arranged  on  a  carriage,  which  when  put  in 
motion  recedes  from  the  rollers  with  a  velocity  somewhat  greater  than 
that  at  which  the  reduced  rovings  are  delivered  from  them;  during 
this  time  the  yam  is  receiving  its  twist  by  the  rapid  revolving  of  the 
spindles ;  when  the  rollers  are  made  to  cease  giving  out  the  rovings, 
the  mule-jenny  still  continues  to  recede,  but  with  a  dower  motion,  and 
its  spindles  to  revolve ;  and  thus  the  stretching  is  effected.  The  dis- 
tance which  the  spindles  recede  from  the  rollers  while  both  are  in 
action  is  called  a  stretch ;  this  is  usually  about  fifty-four  or  fifty-six 
inches :  t^e  space  through  which  the  mule  moves  greater  than  and 
during  the  givmg  out  of  the  rollers,  is  called  the  gaming  of  the  carriage ; 
and  the  further  space  accomplished  by  the  carriage  after  the  rollers 
are  stopped,  is  called  the  iecond  atretch;  during  this  latter  part  of 
their  progress,  the  spindles  are  made  to  revolve  much  more  rapidly 
than  before,  to  save  time.  When  the  drawing,  stretching,  and  twisting 
of  the  thread  are  thus  accomplished,  the  mtde  disengages  itself  from 
the  parts  of  the  machine  by  which  it  has  been  driven,  and  then 
the  attendant  spinner  returns  the  carriage  to  the  rollers,  again  to 
perform  its  task.  While  returning  to  the  roller,  the  thread  which  has 
been  spim  is  wound  or  built  on  the  spindle  in  a  conical  form,  and  is 
called  a  cop.  The  mule-jenny  is  a  complex  piece  of  mechanism,  and 
requires  to  have  all  its  ports  very  nicely  fitted  and  adjusted. 

The  Sdf -acting  muZ«*contrived  by  Mr.  Roberts,  and  improved  by  later 
inventors,  is  a  beautiful  example  of  automatic  mechanism.  The  car- 
riage of  this  mule,  after  having  drawn  out  and  stretched  and  twisted 
the  thread,  is  returned  again  to  the  rollers  by  mechanical  means  without 
the  guidance  or  intervention  of  any  intelligent  agent,  the  only  atten- 
dance required  being  that  of  children  to  join  such  threads  as  may  have 
been  accidentally  broken  in  the  stretching.  This  self-acting  mule  ie 
even  more  complex  in  its  arrangements  than  the  original  machine,  and 
hence  great  doubts  were  entertained  as  to  its  successful  working ;  but 
it  has  triumphed  over  all  difficulties.  Its  advantages  as  regards 
economy,  and  rendering  the  manufacturer  independent  of  a  class  of 
workmen  who  frequently  proved  refractory,  are  so  great,  as  to  have 
led  to  a  general  adoption  of  the  machine. 

If  the  yam  spun  with  the  mule- jenny  be  intended  for  use  as  weft  in 


[Carriage  of  Self^ting  Spinaing  Male.] ' 

the  factory  where  it  is  produced,  the  oops  are  at  once  applied  to  the  I  the  yam  is  reeled  into  hanks  each  840  yards  in  length,  for  perfarming 
shuttle ;  but  when  intended  for  warp^  and  generally  wh^  exported^  |  which  operation  a  Sd^-acting  red  has  been  contrived.    This  process  is 
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attended  by  young  woiuen.  The  diameter  of  the  reel  is  44  feet ;  when 
it  has  performed  80  revolutions,  a  ^y  is  formed  measuring  120  yards, 
and  seven  of  these  lays  make  up  a  hank.  Each  hank  is  separately  tied 
round  with  a  thread,  and  weighed  to  ascertain  its  fineness ;  the  difTerent 
sizes  are  then  put  by  themselves,  and  separately  packed  in  paper 
bundles  of  either  five  or  ten  pounds  weight. 

Fine  yams  are  usually  singed,  in  order  to  remove  their  loose  downy 
fibres  and  to  give  them  smoothness.  This  is  accomplished  by  subjecting 
the  thread  to  the  action  of  a  series  of  coal-gas  flames,  through  or  over 
which  it  is  several  times  passed  with  a  degree  of  quickness  sufficient  to 
prevent  burning. 

Cotton  thread,  for  sewing,  is  made  by  laying  together  two  or  more 
yams  of  equal  quality,  and  twisting  them ;  for  which  purpose  distinct 
machinery  is  employed.  Previous  to  the  doubling  and  twisting,  the 
yam  is  passed  through  a  trough,  containing  a  thin  solution  of  starch ; 
the  twist  is  given  in  an  opposite  direction  to  that  applied  by  the 
spinning  machine,  causing  the  thread  to  resemble  in  this  respect 
organzine  silk. 

Scarcely  any  operation  in  a  cotton  mill,  we  thus  see,  is  carried  for- 
ward without  the  inter\'ention  of  a  machine,  by  which  the  work  is 
done  wiUi  greater  precision,  and  also  with  greater  celerity,  and  con- 
sequently greater  economy.  The  packing  of  the  hanks  of  vam  into 
bundles  is  the  work  of  a  bundle  press,  by  means  of  which  the  hanks  are 
pressed  into  a  small  compass,  the  power  of  the  machine  enabling 
females  to  exert  sufficient  strength  fur  the  purpose.  Even  here,  how- 
ever, steam  power  is  sometimes  employed- 

The  degree  in  which  the  inventions  that  have  here  been  noticed 
have  reduced  the  exx>enBes  attending  this  branch  of  manufacture  is 
great  almost  beyond  belief.  One  pound  of  the  yam  known  as  No.  100 
was,  in  the  year  1786,  worth  88«. ;  in  1791,  it  was  29s.  9d. ;  in  1795, 
19s.;  in  1799,  10s.  9d.;  in  1807,  6«.  9d;  in  1832,  2».  lid.;  and  in 
recent  years  it  has  been  still  lower.  The  average  waste  in  spinning 
cotton  is  considered  to  be  about  14  oz.  per  pound;  it  is  very  much 
*  higher  in  fine  yams  than  in  coarse,  and  this  is  one  reason  for  the  in- 
creased price  of  the  former.  Mr.  Ainsworth,  an  eminent  Lancashire 
manufacturer,  has  recently  pointed  out  the  ratio  which  raw  material 
bears  to  labour,  in  four  varieties  of  textile  manufacture,  thus : — 

For  finished 
Goods. 
1  lb.  wool  for  flanDel  costs         Is.    Bd,  +  Is.  Id,  for  wages  =  8«.  \d, 
lib.  wool,  for  coarse  cloth  costs  U.    2d,  -f  4«.  Od.  ,,         =  6«.  id, 

1  lb.  flax  for  shirting  costs        0«.  lOd.  -f  \s,  Bd,         „         s  2«.  4d, 
I  lb.  cotton  for  sliccting  costs  0«.    Cd.  +  0«.  6d,         „         s  U,  Od, 

The  mechanical  inventions  relating  to  the  various  processes  of  cotton 
manufacture,  patented  or  otherwise,  are,  as  has  been  already  implied, 
numerous  almost  beyond  belief.  The  records  of  the  Patent  Office, 
now  placed  in  such  admirable  order  under  the  superintendence  of 
Mr.  Benuett  Woodcroft,  show  this  conclusively.  It  is  not  possible  to 
give  the  number  of  patents  vfith  accuracy,  because  some  of  them 
relate  to  wool  and  flax  as  well  as  to  cotton ;  but  it  is  pretty  evident 
that  the  l-wt-named  fibre  occupies  the  prominent  place.  Down  to  the 
close  of  the  year  1858  there  had,  since  the  commencement  of  the 
patent  system,  been  256  patents  granted  relating  more  or  less  to  the 
cleaning,  spinning,  separating,  scutching,  and  batting  of  fibrous  mate- 
rials; 82  containing  provisions  relating  to  the  carding,  combing, 
drawing,  doubling,  and  roving  of  the  materials  thus  prepared ;  and 
the  enormous  number  of  1376  touching  in  a  greater  or  less  degree  the 
processes  and  apparatus  for  spinning,  twisting,  and  thread-making.  It 
must  not,  as  just  stated,  be  understood  that  all  these  related  to 
cottons ;  nor  that  there  were  2457  separate  patents  relating  to  textile 
materials,  seeing  that  some  of  the  patents  comprise  within  themselves 
the  characteristics  of  aU  three  lists,  or  of  two  out  of  the  three ;  but  it 
is  quite  certain  that  the  patents  relating  strictly  to  the  cotton  manu- 
facture are  many  hundreds  in  number.  Ail  these  are  irrespective  of 
weaving  processes,  which  have  been  made  the  subjects  of  a  distinct 
series  of  patents. 

As  the  weaving  of  cotton  does  not  differ  much  in  principle  from  that 
of  linen,  woollen,  and  silk,  it  will  suffice  to  describe  them  all  in  one 
article.  [Weaving.]  The  statistics  connected  with  the  manufactmred 
products  of  cotton-mills  will  come  most  suitably  into  the  subjoined 
article  [Cotton  Trade  and  Consumption],  as  will  likewise  a  brief 
notice  of  the  cotton  manufacture  in  foreign  countries. 

It  would  not  be  right  to  close  this  article  without  a  few  lines 
descriptive  of  those  important  establishments,  the  cotton-mills  of  tie 
north— those  extraordinary  centres  of  industry,  which  have  stamped  a 
character  on  the  counties  containing  them.  It  is  computed  that,  in 
1859,  if  we  draw  a  circle  of  thirty  miles  radius  around  Manchester, 
that  circle  will  be  foimd  to  contain  more  inhabitants  than  a  circle  of 
similar  size  having  London  in  its  centre.  Liverpool,  the  great  port 
for  landing  raw  cotton  and  for  shipping  manufactured  cotton  goods,  is 
just  within  the  circle :  Manchester,  the  cotton  metropolis,  is  by  the 
terms  of  the  argument  in  the  centre  of  the  circle ;  while  other  parts 
of  the  area  include  the  great  to^ns  of  Preston,  Chorley,  Blackbum, 
Accrington,  Clitheroe,  Burnley,  Haslingden,  Bacup,  I^awtenstall,  Bolton, 
Bury,  Middleton,  Oldham,  Ashton,  Staleybridge,  Dukinfield,  Hyde, 
Qloesop,  Mottram,  Stockport,  &c.— all  of  which  contain  immense 
establishments  for  spinning,  weaving,  bleaching,  or  printing  cotton; 


and  there  are  so  many  similar  establishments  occupying  the  vaUeys 
and  roads  between  those  towns,  that  the  whole  area  may  be  regarded 
as  one  large  workshop.  The  same  may  be  said,  in  a  smaller  degree,  of 
the  district  around  Glasgow.  Some  of  the  mills  spin  cotton  only, 
some  weave  it  only,  while  some  spin  and  weave.  Some  kinds  of  cotton 
goods  are  more  largely  made  than  others  in  particular  towns ;  fine 
muslins  in  one,  shirting  calicoes  in  another,  fustians  in  a  third,  and  so 
on.  Most  of  the  spinning  and  weaving  mills  are  buildings  of  vast 
size,  speckled  over  with  windows  on  every  side.  Some  of  them  have 
six  or  seven  hundred  windows  each,  wliich  give  light  to  seven  or 
eight  stories  or  ranges  of  rooms.  In  those  of  improved  construction, 
there  is  apparatus  for  lifting  the  workpeople,  or  some  of  them,  from 
story  to  stoiy,  thereby  lessening  the  fatigue  and  the  consumption  of 
time  involved  in  ascending  staircases.  As  one  part  of  the  perfect 
system  which  has  gradually  become  organised  in  this  trade,  it  is 
customary  to  haul  up  the  bales  of  cotton  to  the  highest  story  of  the 
building,  and  then  gradually  lower  the  material  from  story  to  story 
until  it  leaves  the  bottom  range  in  a  finished  state ;  thus  the  opening, 
the  mixing,  the  scutching,  the  carding,  the  drawing,  the  roving,  and 
the  spinning,  follow  in  their  proper  order,  in  rooms  occupying  different 
heights  in  the  range  of  building.  If  it  be  a  weaving  as  well  as  a 
spinning  mill,  the  weaving  machines  or  power-looms,  sometimes  fifteen 
or  eighteen  hundred  in  number,  are  usually  placed  in  a  lower  and 
separate  building,  called  the  weaving-shed.  Nothing  is  more  admirable 
in  the  whole  arrangement  than  the  manner  in  which  the  moving  power 
LB  conveyed  from  story  to  story,  from  room  to  room,  by  means  of 
highly- wrought  shafting  and  wheel- work.  The  steam-engine  may  be 
outside  one  end  of  the  building,  and  yet  its  working  efficacy  may  be 
felt  at  the  other  end,  perhaps  two  or  three  hundred  feet  distant.  If 
the  mill  be  in  a  country  district,  with  a  hill  close  at  hand,  the  architect 
often  plans  that  the  chimney-shaft  shall  be  built  on  the  top  of  the 
hill,  with  a  flue  leading  to  it  under-ground  from  the  furnaces;  this  is 
equivalent  to  a  great  increase  in  the  height  of  the  chimney,  and  in  the 
strength  of  the  draught  which  passes  through  the  furnace.  In  the 
days  of  Arkwright  and  the  elder  Stmtt,  the  mill  bidlders  looked  out 
anxiously  for  a  valley,  where  a  stream  might  affi)rd  moving  power  for 
a  water-wheel ;  but  in  the  present  days  of  steam-power,  the  cottou- 
spinnei'  reckons  httle  on  the  proximity  of  a  river.  In  those  days, 
canals  were  the  great  channels  of  communication,  along  which  raw 
cotton  was  carried  to  the  mill  and  manufactured  cotton  goods  con- 
veyed away  from  it ;  the  transit  is  now  effected  almost  entirely  by 
railway.  There  are  nearly  four  hundred  miles  of  railway  in  Lancashire 
alone,  mostly  maintained  by  the  cotton  trade ;  besides  Uiose  belonging 
to  the  cotton  districts  in  the  neighbouring  counties.  These  four 
hundred  miles  have  certainly  not  cost  less  than  twenty  millions 
sterling ;  which  may,  in  a  certain  sense,  be  regarded  as  one  portion  of 
the  fixed  capital  expended  in  our  gigantic  cotton  manufacture. 

The  workers  in  cotton  mills,  with  the  arrangements  for  their  pro- 
tection, will  be  noticed  in  a  later  article.  [Factories.]  Some  of  the 
numerous  processes  to  which  cotton  goods  are  subjected*  have  been 
described  in  earlier  portions  of  this  work.  [Bandana  ;  Bleachino  ; 
Calendebino  ;  Calico  Printing]  ;  and  another  class  of  operations 
will  be  found  noticed  under  Dyeing. 

COTTON  TRADE  AND  CONSUMPTION.  Having,  in  Cotton 
Cultivation  and  Supply,  passed  under  review  the  chief  circumstances 
connected  with  the  growth  of  this  important  fibre,  and  its  shipment  to 
the  busy  marts  of  industry ;  and  in  the  article  Cotton  Manufactukb, 
having  described  the  principal  processes  whereby  the  fibre  is  spun  for 
the  use  of  the  weaver — ^we  shall  be  prepared,  under  the  present 
heading,  to  trace  the  wonderful  course  of  trade  in  the  manufactured 
commodities. 

And  first,  in  relation  to  our  own  country,  concerning  which  the 
evailable  sources  of  information  are  abundant  and  trustworthy. 

The  unprecedentedly  rapid  increase  in  the  consumption  of  cotton  in 
Great  Britain,  soon  after  the  year  1786,  resulted  almost  entirely  from 
the  inventions  of  Arkwright,  Hargreaves,  and  Crompton,  followed,  at 
later  dates,  by  those  of  Cartwright,  RatcUfle,  and  Roberts,  already 
adverted  to.  Had  it  not  been  for  these  inventions,  British  artisans 
could  not  have  competed  successfully  with  the  spinners  and  weavers  of 
India,  llie  Hindoos  possess  so  much  skill  in  this  kind  of  work,  and 
are  content  with  so  low  a  rate  of  wages,  that  their  muslins  and  calicoes 
would  have  continued  to  beat  tiiose  of  England  out  of  the  market, 
had  not  the  latter  been  aided  by  machinery.  Even  when  this  difficulty 
was  overcome,  the  peculiar  monopoly  of  the  East  India  Company 
retarded  the  opening  of  a  mai*ket  for  British  manufactures.  It  waa 
not  until  the  present  century  had  considerably  advanced  that  British 
cotton  goods  found  their  way  to  India  in  any  notable  qitanttty. 
Another  circumstance  deserving  remark  is,  that  the  English  weavers 
were  slow  in  arriving  at  an  equality  with  the  Hindoos  in  the  durability 
and  general  excellence  of  the  product ;  it  was  the  cheapness  of  price, 
rather  than  the  improvement  of  quality,  which  brought  about  tho 
revolution  in  the  trade. 

It  will  be  convenient  and  instructive  to  trace  the  advance  of  this 
remarkable  department  of  British  commercial  industry  in  successive 
epochs. 

lief  ore  1800.  The  statistics  of  the  trade  during  the  last  century  are 
not  much  to  be  relied  upon ;  many  of  them  were  mere  estimated 
rather  tlian  authenticated  returns.     So  far  as  they  go,  however,  they 
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may  briefly  be  mentioned.  In  the  year  1700  there  were  about 
1,000,000  lbs.  of  cotton  used  in  Great  Britain,  requiring  the  services  of 
25,000  peraona  to  work  it  up— clearly  indicating,  by  the  large  ratio  of 
labour  to  material,  a  period  of  hand-spinning  and  hand- weaving.  In 
1720,  the  consumption  was  2,200,000  lbs. ;  and  in  1764,  about 
3,900,000.  In  1775,  before  Arkwright's  patent  became  established,  the 
conBumption  was  4,800,000,  .which  doubled  by  the  year  1781.  With 
1786  began  the  new  order  of  things.  In  the  next  following  year  the 
consumption  was  23,000,000  lbs. ;  to  work  up  which  there  were  143 
cotton  factories,  550  mule-jennies,  50,000  mule-spindles,  20,070  hand- 
jennies,  1,600,000  jenny-spindles,  and  60,000  operatives.  In  1790,  the 
consumption  was  nearly  31,000,000  lbs. ;  and  in  1800  upwards  of 
51,000,000  lbs.  Before  the  year  1775,  only  low  numbers,  or  coarse 
yam,  could  be  spun,  and  in  a  quantity  insufficient  for  the  wants  of  the 
weavers;  but  the  great  inventions  of  Arkwright,  Hargreaves,  and 
Crompton  enabled  ike  .spinners  to  overtake  the  weavers — until  Cart- 
wright  invented  power-loom  weaving,  when  the  balance  turned  the 
other  way.  About  the  year  1790  the  British  manufacturers  began  to 
look  out  for  an  increased  supply  of  foreign  cotton ;  they  felt  that  they 
could  work  up  the  raw  material  more  rapidly  than  it  was  at  that  time 
obtainable.  The  East  Indies  effected  a  Httle,  but  only  a  Uttle,  towards 
augmenting  the  supply.  The  United  States  made  an  energetic 
response  to  the  appeiji.  Eli  Whitney's, newly  invented  cotton-gin 
enabled  the  planters  to  clean  their  cotton  for  the  market  with  a 
rapidity  greatiy  exceeding  that  of  the  previous  process;  and  thus, 
with  an  increased  demand  and  an  increased  power  of  supply,  the 
United  States  cotton  trade  spread  in  the  vnty  ^ready  indicated. 
During  the  last  ten  years  of  the  century,  the  price  of  United  States 
cotton  varied  from  about  1«.  3d  to  Is,  Qd,  per  lb.  on  an  average  of  all 
the  qualities. 

1801  to  1810.  The  present  century  opened  with  every  indication  of 
a  rapid  extension  of  the  cotton  manumcture  of  Great  Britain ;  and  the 
result  fully  corresponded  with  the  symptoms.  The  consumption  was 
54,000,000  lbs.  in  1801,  and  58,000,000  in  1806 ;  a  small  portion  was 
re-exported  to  other  countries,  in  addition  to  the  above,  so  that  the 
total  import  was  somewhat  larger.  The  price  of  cotton  gradually 
lowered;  but  the  British  manufacture  had  not  yet  extended  to 'the 
degree  which  would  leave  any  considerable  surplus  for  exportation ; 
nearly  all  the  woven  cotton  goods  were  used  at  home. 

1811  to  1820.  The  consumption  rose  from  90,000,000  lbs.  to 
150,000,000  lbs.  per  annum,  during  this  period,  after  making  allowance 
for  a  small  re-export  of  raw  cotton.  Already  had  United  States  cotton 
attained  such  an  ascendancy  in  the  market,  that  towards  the  close  of 
this  decennial  period,  it  constituted  53  per  cent  of  all  the  cotton  used 
in  Great  Britain — ^the  remainder  being  31  per  cent,  from  Brazil,  10 
{)er  cent,  from  the  East  Indies,  and  6  per  cent,  from  the  West  Indies. 
British  manufacturers  had  by  this  time  discovered  the  valuable  fact, 
that,  if  the  East  India  Company  would  afford  trading  facilities,  India 
was  quite  willing  to  take  in  large  quantities  the  produce  of  our  looms. 
About  800,000  yards  of  Britidb  cotton  goods  were  sent  to  India  in 
1814;  in  1818  the  quantity  was  1,600,000  yards;  and  m  1820  no 
less  than  9,000,000  yards.  Altogether,  it  is  supposed  that,  in  1820, 
our  manufacturers  foimd  foreign  purchasers  for  248,000,000  yards  of 
colton  piece-goods,  and  23,000,000  lbs.  of  cotton-yam,  sold  to  be  worked 
up  in  coimtries  where  they  could  weave  more  cheaply  than  spin. 

1821  to  1830.  There  are  conflicting  accounts  of  the  quantity  of 
cotton  used  in  Great  Britain  during  these  ten  years.  One  authority 
sets  down  the  quantity  imported  in  1821  at  157,000,000  lbs.,  and  in 
1830  at  no  less  than  264,000,000  lbs. ;  m  each  year  all  except  5,000,000 
or  6,000,000  ^Ibs.  were  worked  up  in  our  own  mills  and  workshops. 
Another  authority  gives  higher  figures.  One  cause  of  this  discrepancy 
is,  that  many  computers  give  their  statistical  entries  in  bales,  and  then 
guess  at  the  probable  number  of  poimds  in  an  average  bale  of  the 
period  in  qnestion.  The  prices  of  cotton  at  Liverpool,  during  this 
decade,  varied  from  7rf.  to  I2d.  for  average  United  States  growths, 
8<2.  to  15d.  for  Brazilian,  and  5d.  to  8c2.  for  East  Indian.  It  has  been 
computed  that  in  1830  there  were  223,000,000  lbs.  of  yam  and  twist 
made  in  Great  Britain,  64,000,000  lbs.  of  this  quantity  exported,  and 
442,000,000  yards  of  cotton  piece  goods  exported — the  value  of  these 
exports  being  about  19,000,0002. 

1831  to  1840,  We  now  arrive  at  a  decennial  period  diuing  which 
the  workers  in  our  cotton  mills  had  become  so  numorous  as  to  enlist 
the  sympathies  of  the  nation,  in  so  far  as  regarded  the  unprotected 
or  ill-protected  women  and  children  comprised  among  the  number. 
What  was  the  nature  of  the  legislative  interference,  will  be  noticed 
under  Factories  ;  a  few  particulars  concerning  actual  numbers  will 
suffice  in  the  present  case.  The  quantity  of  cotton  imported  in- 
creased with  gigantic  strides;  it  was  364,000,000  lbs.  in  1835,  and 
592,000,000  lbs.  in  1840.  A  steady  increase  took  place  at  the  same 
time  in  the  quantity  re-exported  for  manufacture  in  foreign  countries ; 
but  this  portion  continued  to  bear  a  very  small  ratio  to  the  whole 
weight.  By  the  year  1840  the  United  States  had  acquired  a  greater 
ascendancy  than  at  any  former  period  in  the  supply  of  cotton  to 
Great  Britain;  not  only  had  their  quota  increased,  but  the  increase 
had  been  more  rapid  than  that  in  other  countries.  Of  all  the  cotton 
purchased  by  Great  Britain  in  that  year,  no  less  than  76  per  cent 
was  from  the  United  States — the  other  ratios  being,  14  per  cent, 
from  the  East  Indies,  6  per  cent,  from  Brazil;  24  per  cent,  from  Egypt^ 


and  1}  per  cent,  from  the  West  Indies  and  misceUaneous  countries. 
There  had  been  an  advance  of  ratio  in  quantities  in  East  Indian  and 
Egyptian,  and  a  decline  in  Brazilian  and  West  Indian.  Prices,  which 
m  1835,  averaged  lOJd.  for  United  States  cotton,  14^^.  for  Brazilian, 
and  7kd.  for  Bast  Indian,  fell  in  1840  to  6d.,  9\d,,  and  4f d,  respectively. 
This  was  a  highly  flotirishing  state  of  things  for  the  manu&cturers ; 
they  obtained  cojbtori  cheaply  and  abimdantly ;  they  had  the  command 
of  me  best  machinery,  and  an  ample  supply  of  labour ;  and  a  long  con- 
tinuance of  peace  maintained  a  wide  field  of  foreign  trade  open  to  them. 
It  was  estimated  that  281,000,000  lbs.  of  ootton  yarn  and  twist  were 
spun  in  Great  Britain  in  1886,  and  407,000,000  in  1840;  of  these  large 
quantities,  83,000,000  and  118,000,000  lbs.  respectively,  were  exported. 
The  exports  aJso  included  568,000,000  yards  of  cotton  piece  goods  in 
1885,  and  791,000,000  in  1840.  Piece  goods  and  yam  together,  the 
values  were  supposed  to  be  22,000,000^.  in  1836,  and  25,000,000^.  in 
1840 — ^though  some  computers'  have  made  these  figures  much  higher. 
As  to  the  amount  of  fixed  capital  Invested,  Mr.  M'Culloch,  Mr.  Baines, 
and  Mr.  Kennedy,  all  endeavoured  to  make  separate  estimates  about  the 
year  1885 ;  they  proceeded  on  different  bases,  and  their  results  were 
not  in  harmony ;  nevertheless,  they  'did  not  depart  very  far  from  a 
medium  estimate  of  34,000,000/.  Mr.  Woodbury,  an  American  authority, 
in  comparing  the  cotton  manufacturing  operations  of  different  countries 
for  the  year  1833,  put  down  Great  Britain  at  9,500,000  spindles,  and 
1,500,000  persons  directly  or  indirectly  supported  by  the  cotton  manu- 
facture. The  last-named  kind  of  estimate  is  one  that  mtist  always  be 
received  with  caution ;  for  unless  we  know  the  limits  which  a  com- 
puter assumes,  we  can  never  be  sure  of  the  meaning  of  lus  results. 
For  instance,  there  are  first  the  actual  workers  in  the  spinning  and 
weaving  mills ;  then  there  are  the  hand-loom  weavers  out  of  the  mills ; 
next  come  the  bleachers,  dressers,  dyers,  printers,  and  cfdenderers,  who 
finish  the  woven  goods  for  the  market ;  another  group  comprises  those 
who  manufacture  cotton  into  hosiery,  lace,  bobbin  net,  and  various 
other  articles;  to  these  must  (or  may)  be  added  the  artisans  employed 
in  making  the  spinning  and  weaving  machines  and  implements ;  and 
lastly,  there  are  the  wives  and  children  or  other  dependents  (tiiem- 
selves  not  engaged  in  earning  money)  of  men  employed  in  the  above- 
named  trades.  Computers  not  cmly  differ  in  Uie  number  of  the 
groups  which  they  include,  but  they  do  not  always  render  it  dear  how 
tBT  their  estimates  extmd.  In  the  instance  of  Mr.  Woodbury,  it  is 
evident  that  he  must  have  given  a  very  wide  extension  to  tiie  meaning 
of  the  terms  "  supported  by  the  cotton  manufacture."  The  actud 
workers  in  cotton  factories,  in  1835,  amounted  to  220,184;  and  the 
number  of  power-looms  in  the  mills  was  109,626.  The  obtainable 
power  of  those  loon^s,  if  all  fully  employed  throughout  the  year  upon 
a  somewhat  heavy  class  of  goods,  was  estimated  at  700,000,000  yards 
woven  in  a  year ;  although  the  real  produce  was  of  course  much  below 
this.  The  number  of  hand-looms  at  that  time  could  only  be  guessed 
at ;  it  was  roughly  estimated  from  200,000  to  250,000.  It  affords  a 
curious  illustration  of  the  vastness  of  the  manufacture,  that  the 
cotton  weavers  in  that  year  used  650,000  bushels  of  flour,  for  the  mere 
purpose  of  dressing  the  warp-threads  before  weaving.  The  fitctories 
were  ascertained  to  be  1304  in  number — that  is,  &e  spinning  and 
weaving  mills,  in  which  the  220,134  operatives  were  engaged;  the 
total  number  supported  by  the  manu&K^ure,  in  the  wide  acceptation  ■ 
above  adverted  to,  was  set  down  at  1,400,000,  being  lees  than  Mr.  Wood- 
bury's estimate  niade  two  years  before.  The  commissioners  appointed 
to  inquire  into  the  circumstances  connected  with  the  employment  of 
women  and  children  in  factories  (preparatory  to  legislation  on  that 
subject),  made  a  valuable  analysis  of  the  moide  in  which  labour  was 
distributed  in  the  mills ;  from  which  the  following  table  was  prepared, 
showing  the  number  employed  and  the  wages  earned  in  each  depart* 
ment : — 

Number  of       Net  Monthly 
hands.  earnings. 

Cleaning  and  spreading          I       •  4,098  8,672 

Carding 40,484  75,276 

Mole^pinning      .         •        «        •  65,^16  139,681 

Throstle^pinning     .        •        •    .  7,709  11,616 

Beeling 14,638  22,817 

Weaving 75,055  168,664 

Soller^OTering     •        •        •        .  725  1,765 

Engineers,  &c.          •        •        •    «  8,975  15,987 

The  aggregate  does  not  exactly  correspond  with  the  220,184  for 
the  year  1835;  but  the  periods  were  perhaps  not  quite  identical.  Of 
the  total  number,  60,393  were  men,  65,774  women,  and  the  rest 
children.  The  average  wages  paid  at  that  time  to  children  and  young 
persons,  was  from  2s,  9d  per  week  for  boys  nine  years  of  age,  to 
Ss.  2d.  for  young  persons  of  eighteen ;  adult  wages  varied  greatly, 
according  to  the  degree  of  skill  required  in  the  several  processes.  The 
cotton  yams  woven  at  that  period  varied  in  price  between  the  wide 
limits  of  Is.  per  lb.  (for  No.  12  water-twist)  to  27a.  per  lb.  (for 
No.  250  mule-twist). 

1841  to  1850.  The  arrival  of  this  period  was  marked  by  a  notable 
manifestation  of  the  influence  possessed  by  the  cotton  manufacturers 
and  merchants  of  England,  The  'cotton  interest*  or  'Alanchester 
interest"  was  now  so  great,  that  statesmen  began  to  bend  to  it  in  a 
manner  never  before  exhibited.    The  immense  shipping  arrangements 


«7l 


COTTON  TRADE  AND  CONSUMPTION. 


COTTON  TRADE  AND  CONSUMPTION. 


rs 


at  Liverpool,  coxmected  with  the  importatioii  of  cotton ;  the  vast 
monetaiy  dealings  between  the  Liverpool  merchants  and  the  Man- 
chester manufacturers;  the  expenditure  of  capital  in  beginning  to 
cover  Lancashire  with  a  network  of  railways,  mostly  for  the  accom- 
modation of  this  particular  trade ;  the  mills,  the  machines,  the  work- 
people, employed  in  the  trade— all  had  now  advanced  to  such  a  degree 
of  importance,  as  to  render  it  impossible  for  statesmen  to  ignore  the 
fact  that  a  new  power  had  arisen  in  the  north,  which  must  influence 
the  legislation  of  the  country.  It  was  this  power,  more  than  any 
other  which  can  be  named,  that  brought  about  the  systematic  change 
of  the  import  duties  on  foreign  commodities,  and  especially  on  com. 
The  importation  of  cotton  in  1845  was  about  1,850,000  bales  : 
equivalent,  with  the  average  weight  of  bales  at  that  time,  to  about 
722,000,000  of  pounds ;  of  which  48,000,000  were  re-exported.  Owing 
partly  to  a  lessening  of  supply,  and  partly  to  the  re-action  after  a 
period  of  excitement,  the  import  of  cotton  in  1850  exhibited  a  falling 
off;  it  amounted  to  1,750,000  bales,  or  664,000,000  of  pounds,  of  which 
102,000,000  were  re-exported.  In  reference  to  the  total  quantity  of 
yam  and  twist  manufactured,  the  portion  of  this  quantity  which  was 
exported  to  foreign  countries,  tiie  length  of  woven  piece  goods  exported, 
and  the  value  of  both  kinds  of  exports,  the  two  years  in  question  ex- 
hibited the  following  figures : —  ^ 

Yarn  and  Twist  Tarn  and  Twist  Piece  Goods  Yalne  of 

manufaetored.  exported.  exported.  exports, 

lbs.  lbs.  Yards. 

1849  .  495,000,000  131,000,000  1,092,000,000  iS26,000,000 

1850  .  529,000,000  124,000,000  1,858,000,000  28,000,000 

The  price  of  cotton  fell  in  X345  to  a  level  never  before  known,  and 
this  was  one  cause  of  the  large  importation  in  that  year.  Average 
United  States  cotton  was  at  i\d.  per  lb.,  Brazilian  at  6^d,,  and  East 
Indian  at  2d,  This  was  a  year  for  large  profits  among  the  Lancashire 
manufacturers ;  they  had  an  abundance  of  cotton  at  a  low  price,  and 
sent  out  their  manufactured  goods  to  all  accessible  quarters.  The 
intense  desire  to  gain  admission  to  additional  foreign  markets,  for  the 
sale  of  English  manufactured  cottons,  was  one  reason  for  the  vigorous 
agitation  which  led  soon  afterwards  to  the  revision  of  Customs*  duties; 
on  the  ground  that  if  foreign  countries  were  permitted  to  send  their  raw 
produce  nearly  or  quite  duty  free  to  England,  they  might  the  more 
readily  admit  English  manufactured  goods  on  fair  and  moder&te  terms 
into  their  own  ports.  By  the  year  1850,  the  price  of  cotton  had  risen 
considerably;  the  three  kinds  above  named  exhibiting  averages  of 
7Jrf.,  8d.,  and  5d.,  respectively.  Concerning  the  operatives  by  whom 
the  cotton  was  worked  up,  there  was  an  estimate  in  1846  that  the 
cotton  mills  of  the  Uniteid  Kingdom  employed  316,327  persons ;  of 
whom  134,091  were  males,  and  182,236  females.  A  more  detailed 
estimate,  applicable  to  the  year  1850,  gave  the  following  figures: 
cotton  mills,  1932;  moving-power  therein,  88,000  horse-power;  spindles, 
21,000,000 ;  power-looms,  247,000;  children  employed  in  cotton-mills, 
14,903 ;  young  persons  and  adults,  315,931 ;  total  mill-hands,  330^24 ; 
of  whom  189,423  were  females. 

1851  to  1859. — We  now  come  to  those  recent  years  in  the  history  of 
the  British  cotton  manufacture  which  have  been  marked  by  great 
agitation  and  uneasiness ;  owing  mainly  to  the  extraordinary  way  in 
which  England  is  dependent  on  the  United  States  for  a  supply  of 
cotton,  and  to  the  alarming  degree  in  which  any  diminution  in  this 
supply  augments  the  price  of  the  raw  material  It  has  just  been 
shown  that,  in  the  year  1850,  the  quantity  of  raw  cotton  imported  was 
about  664,000,000  lbs.  Without  touching  upon  the  intermediate 
years,  we  will  at  once  proceed  to  the  three  most  recent  yeara  con- 
cerning which  returns  are  yet  obtainable — 1856, 1857i  <^d  1858 : — 


1856. 

1857. 

1858. 

cwts. 

cwts. 

cwts. 

From  United  SUtcs  . 

.     6,964,643 

5,846,054 

7,439,623 

„     Brazil 

194,197 

267,061 

196,321 

„    Egypt     .        . 

807,134 

219,038 

841,860 

„    East  Indies . 

.     1,611,577 

2,285,162 

1,185,023 

Other  ooontries 

68,571 

87,818 

102,961 

9,141,122         8,654,633         9,265,288 

Here  we  see  that  the  Board  of  Trade  returns  introduce  an  additional 
complexity ;  we  have  not  only  to  deal  with  bales  and  pounds  of  cotton, 
but  in  Uus  instance  with  kundrednoeights.  Without  calculating  the 
probable  number  of  bales,  it  will  suffice  to  convert  these  quantities 
into  pounds,  and  then  we  find  them  to  amount  in  roimd  numbera  to  the 
following  astoundujg  totals :  1023,000,000  lbs.  in  1856 ;  970,000,000  lbs. 
in  1857;  1034,000,000  lbs.  in  1858.  The  relative  falling  oflf  m  East 
India  cotton  in  1858  may  doubtless  be  attributed  to  the  disturbance 
of  industry  and  commerce  occasioned  by  the  mutiny.  A  portion  of 
raw  cotton,  as  we  have  before  seen,  is  sold  again  by  English  dealers  to 
foreign  countries,  chiefly  in  the  north  of  Europe ;  this  portion  amounted, 
in  the  three  years  above-named,  to  about  one-seventh  of  the  total 
quantity  imported.  The  ratios  from  different  countries,  in  the  first  of 
these  three  years,  were  as  follow :  71  per  cent,  of  United  States  cotton, 
19  per  cent,  of  East  Indian,  5  per  cent,  of  Brazilian,  4^  per  cent,  of 
Egyptian,  and  4  per  cent,  from  miscellaneous  sources.  The  next  table 
relates  to  the  exports  of  manufactured  cottons,  in  1858j  in  which  it 


will  be  desirable  to  distinguish  the  chief  countries  to  whidi  the 
goods  were  sent : — 

CaLZCOXS,  CAKBUCS,  HUSLZKS,  FUBTZAXS,  AXD  UXXKD  ttTum, 

Ctoontrics.  1858. 

£ 

Hanse  Towns     ...•••  929,466 

Holland 640,450 

Portugal 718,662 

Turkey 2,779,227 

Syria 621,904 

Egypt 770,078 

United  States 2,618,588 

Foreign  West  Indies 816,456 

BnuEil 1,839,425 

Buenos  Ayres 440,417 

Chili 414,156 

Peru 491,207 

China 1,821,570 

Java      • 532,869 

Gibraltar 416,466 

British  North  America 460^80 

Britisli  West  Indies 562,428 

East  Indies 9,299,359 

AustralU 612,215 

Other  countries 5,835,998 

82,006,715 

Cotton  yarn 9,578,820 

Cotton  stockings,  thread,  laoe  net,  and  small  )  |  33^  .49 
wares 1   '      ' 

42,967,584 

In  1856,  the  total  amount  had  been  88,232^7412.;  in  1857,  it  was 
89,078,420^ 

It  will  be  seen  that,  according  to  this  remarkable  table  (excluding 
the  entry  "  Other  countries,"  which  is  made  up  of  many  small  itema)^ 
the  largest  customers  for  British  cotton  manufactured  goods  are  the  East 
Indies,  the  United  States,  Turkey,  Brazil,  and  CMoa;  these  take 
rather  more  than  half  of  the  whole  quantity.  Tara,  on  the  other  hand, 
as  the  spun  material  for  weaving,  is  exported  most  hugely  to  those 
European  coimtries  in  which  weaving  is  carried  on  to  a  considerable 
extent ;  thus,  the  Hanse  Towns  and  Holland  alone  purchased  cotton 
yam  from  England  to  the  average  annual  value  of  about  4,000,0002. 
during  the  yeara  1856-7-8.  It  is  necessary  to  remark,  however,  that 
t^e  Hanse  Towns  (Hambuig^  Lubeck,  Bremen,  &c.)  are  not  in  them- 
selves  cotton  manufacturing  towns  to  any  great  extent;  they  are 
simply  the  ports  at  which  cotton  is  landed,  for  distribution  in  IVussia 
and  North  Germany. 

This  will  be  a  convenient  plaee  in  which  to  advert  to  a  source  of  con- 
fusion likely  to  lead  to  error,  in  comparing  English  and  American  cotton 
statistics.  In  England  the  commercial  year  ends  on  December  31 ; 
but  in  the  United  States  the  date  August  81  is  adopted — ^being  that  on 
which  the  total  amount  of  the  summer's  crop  is  ascertained.  The 
total  crop  for  the  twelve  months  ending  August  31,  1859,  Yna  the 
largest  on  record,  being  more  than  3,700,000  b^es;  and  England,  it  is 
known,  took  a  larger  quantity  than  in  any  former  period  of  equal 
extent,  being  more  than  2,000,000  bales ;  but  we  cannot  compare  these 
numb^  strictly  with  English  estimates  for  1857  and  1858,  for  the 
reasons  |just  stated ;  and  also  because  it  is  not  certain  that  the  bales 
present  the  same  average  weights  as  before. 

Concerning  the  miU-industry  of  recent  yeara,  we  have  two  compu- 
tations, one  for  1851  and  one  for  1856.  In  1851,  the  cotton-mills  of 
the  United  Kingdom  are  said  to  have  employed  470,317  persons;  of 
whom  222,612  were  males,  and  247,705  fenudes.  In  1856,  the  following 
figures  were  exhibited:  cotton-mills,  2210;  moving  power  therein, 
97,000  horse-power;  spindles,  28,000,000;  power  looms,  299,000; 
children  employed,  24,684  ;  young  persons  and  adults,  354,565 ;  total 
mill-hands,  379,249,  of  whom  222,027  were  females.  It  is  supposed, 
although  there  are  no  means  of  accurately  determining  this  point,  that 
the  total  quantity  of  yam  spim  in  1857  was  about  740,000,000  lbs. ;  of 
which  about  24  per  cent,  was  exported  in  the  state  of  yam,  and  the 
remaining  76  yer  cent,  worked  up  in  this  coimtry  into  woven  and 
other  goods. 

There  are  features  connected  with  these  statistical  returns,  coupled 
with  those  of  the  preceding  decennial  period,  which  have  excited 
anxious  attention  among  the  Lancashire  manulacturera.  From  1841 
to  1848  there  was,  at  the  end  of  each  year,  an  average  stock  of  cotton 
on  hand,  at  Liverpool  (almost  the  only  port  of  landing :  Qlaagow  being 
the  next  in  rank),  equal  to  mere  than  half  a  year'H  consumption  for 
the  whole  of  the  United  Kingdom;  but  from  1849  to  1857,  the  stodk 
in  hand  barely  reached  eighteen  weeks'  consumption ;  and  in  1856,  it 
was  as  low  as  twelve  weeks'.  In  1845,  which  was  a  golden  year  for 
manufacturera,  after  paying  10,000,0002.  for  raw  cotton,  they  received 
45,000,0002.  for  yam  and  manufactured  cotton  goods;  leaving  35,000,0002. 
for  machinery,  fuel,  dyeing,  bleaching,  printing,  wages,  interest  of 
capital,  and  profit.  Twelve  yeara  afterwards  a  contrast  was  exhibited^ 
very  unsatisfactory  to  the  manufacturera.  In  1857,  they  paid  the  enor- 
mous sum  of  26,000,0002.  for  raw  cotton,  not  so  much  on  account  of 
the  increase  of  quantity  as  the  x^pr^f^^gf^priQiX  the  mo^^jobtained 
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for  the  yam  and  manufaotured  goods  was  56,000,0002.,  leaying 
80,000,000f.  for  machinery,  fuel,  dyemg,  bleaching,  printing,  wages, 
interest,  and  profit.  They  had  done  much  more  business  than  in 
1845,  but  under  much  less  favourable  circumstances ;  in  1845,  the  raw 
cotton  had  cost  less  than  a  quarter  of  the  money  for  which  the  manu- 
factured produce  was  sold ;  whereas,  in  1857,  the  ratio  amounted  to 
nearly  one-hsdf.  The  gradual  diminution  of  the  stock  on  hand  at 
Liyerpool,  and  the  immediate  rise  of  prices  in  certain  years,  led  to 
that  movement  at  Manchester  which  was  briefly  adverted  to  in  the 
first  of  these  three  articles.  When  Sir  James  Weir  Hogg,  on  the  part 
of  the  East  India  Company,  oflfered  facilities  for  the  researches  of  any 
accredited  person,  who  might  go  out  to  India  to  inquire  into  all  the 
circumstances  of  cotton  culture  in  that  region,  the  Manchester  manu- 
facturers took  the  matter  up,  and  deputed  Mr.  Mackay  as  their  com- 
missioner or  agent.  This  gentleman  went  out  in  1852,  with  an 
intention  of  examining  the  Bombay  and  Madras  presidencies ;  but  his 
health  broke  down  when  his  work  was  only  half  completed.  He  died 
in  India ;  and  so  much  of  his  report  as  had  been  finished  was  published 
under  the  editorship  of  Mr.  Robertson  in  1858.  The  volume  contains 
a  hrge  amount  of  valuable  information ;  and  it  was  fully  exx>ected  that 
the  Manchester  manufacturers  would  apply  it  to  some  useful  purpose. 
But  here  again  was  presented  an  example  of  narrowed  attention  to 
individual  interests,  and  a  neglect  of  the  broader  interests  of  the  trade, 
— and  it  may  be  added,  of  the  nation  in  general  There  happened  to  be 
two  years  of  good  supply  and  moderate  prices  of  cotton  and  high 
profits  on  manufactured  goods ;  and  while  this  state  of  things  lasted, 
Mr.  Mackay's  report  was  forgotten.  When,  however,  the  year  1856 
exhibited  a  rise  in  the  prices  of  United  States  ootton,  and  1857  a 
still  greater  rise,  manufacturers  again  took  the  alarm ;  again  felt  it  a 
duty  to  inquire  whether  an  increased  supply  of  cotton  can  be  obtained 
from  other  countries,  so  as  to  lessen  the  dependence  of  Qreat  Britain 
on  the  United  States. 

It  was  under  these  circumstances  that  the  Cotton  Supply  Associa- 
tion was  established  in  1857.  Many  active  Lancashire  men  sought  to 
interest  the  trade  generally  in  the  importance,  and  even  necessity,  of 
fostering  the  cultivation  of  cotton  in  countries  where  it  had  hitherto 
been  too  much  n^lected,  especially  the  East  Xndies.  The  Association 
held  its  first  anniversary  meeting  in  April,  1858.  Diuring  the  preceding 
twelve  months,  many  meetings  had  been  held  in  the  laige  towns  of  the 
north,  to  elicit  opinions  by  discussion  and  comparison  of  data.  A 
general  opinion  prevuled  that  India  was  the  chief  source  to  look  to. 
A  project  was  dniwn  up,  to  propose  to  the  government  an  expenditure 
of  20,000,0002.  in  that  country  during  five  years,  in  the  construction 
of  roads,  bridges,  railways,  tramways,  piers,  landing  slips,  irrigation 
canals,  and  navigation  facilities ;  the  interest  of  the  money,  and  possibly 
a  redemption  fund,  to  be  provided  for  by  tolls.  Whether  such  a  laiige 
demand  would  have  been  acceded  to  under  any  circumstances,  is  doubt- 
ful ;  but  the  whole  movement  was  speedily  dbecked  by  the  formidable 
mutiny.  Even  a  limited  application  of  300,0002.  for  some  of  these 
purposes  could  not  be  obtained.  The  enormous  outlay  consequent 
on  the  suppression  of  the  mutiny  placed  the  Indian  exchequer  in  a 
position  ill-fitted  for  the  direct  undertaking  of  expensive  public  works; 
and  the  new  coundl  for  India,  after  the  transfer  of  the  company's 
powers  to  the  crown,  was  obliged  to  direct  its  energies  to  the  defraying 
of  costs  already  incurred.  The  Cotton  Supply  Association,  in  the 
course  of  its  labours,  sent  circulars  to  the  British  consuls  in  all  the 
cotton-growing  countries,  inviting  information  concermng  the  possi- 
bilities of  an  increase  of  supply.  The  replies  given  comprised  many 
valuable  statements.  The  ruling  authorities  in  nearly  all  those  coim- 
tries  expressed  great  eagerness  to  aid  the  object  in  view;  making 
applications  for  good  seed  and  efficient  working  machinery.  The  asso- 
ciation purchased  a  hundred  tons  of  the  best  American  cotton  seed, 
and  sent  it  in  small  quantities  to  the  several  countries.  Nevertheless, 
the  ruling  men  in  the  association,  in  this  their  first  report,  com- 
plained in  strong  terms  of  the  want  of  sufficient  support  among  the 
Lancashire  capitalists.  The  ootton  dealers  of  Liverpool  and  the  cotton 
spinners  of  Manchester  enteored  with  no  largeness  of  feeling  into  the 
scheme;  they  subscribed  so  slenderly,  that  the  association  had  not 
funds  for  carrying  out  the  intended  plans.  At  the  next  annual  meeting, 
however,  held  in  May,  1859,  the  report  showed  that  the  second  year's 
operations  of  the  association  had  been  marked  by  that  energy  which 
Lancashire  men  can  (if  they  will)  bring  to  bear  on  their  proceedings. 
There  was,  it  is  true,  a  complaint  that  Liverpool  and  Glasgow  were  still 
listless ;  but  Manchester  was  on  the  alert,  and  so  were  most  of  the 
spinning  towns.  During  the  second  year  the  association  received  two 
thousand  communications  from  the  government  departments,  the  new 
Indian  council,  the  British  consuls  abroad,  and  societies  and  individuals 
in  various  parts  of  the  world,  relating  to  the  encouragement  of  cotton- 
growing  in  places  suitable  for  it.  Grants  of  cotton-seed,  varying  from 
one  bag  to  two  hundred  each,  had  been  made  and  forwarded  to  Bombay, 
Madras,  Calcutta,  Ahmedabad,  Hyderabad,  Malabar,  Ceylon,  Singapore, 
Sydney,  Savanilla  and  Baranguilla  in  South  America,  Honduras,  Guate- 
mala, Cuba,  Jamaica,  Hayti,  Tunis,  Lagos,  Fernando  Po,  Sierra  Leone, 
Cape  Coast  Castie,  Natal,  Monrovia,  Macedonia,  Aleppo,  Jaflb,  Sidon, 
Ksuffik,  Broussa,  Salonica,  Constantinople,  Messina,  Attica,  Argolis, 
Laconia,  Arcadia,  Achaia,  EuboDa,  and  many  other  places.  Cotton-gins 
were  forwarded  to  sevenJ  of  the  above-named  towns  and  countries ; 
and  cotton-presses  were  sent  to  Capo  Coast  Castie.    Medals  and  prises 
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were  offered  for  the  best  samples  of  ootton  grown  in  Liberia.  A 
periodical  called  the  '  Cotton  Supply  Reporter'  was  established,  con- 
taining useful  communications  obtained  from  all  parts  of  the  world 
relating  to  the  growth  of  ootton ;  it  was  regularly  forwarded  to  adl 
associations  and  individuals  likely  to  be  able  to  aid  in  the  general 
object.  Public  trials  of  cotton-gins  were  held,  with  the  view  of 
concentrating  the  attention  of  machinists  and  inventors,  in  the  hope 
of  ultimately  obtaining  machines  of  a  more  efficient  character  than 
those  at  present  in  use.  Acting  on  suggestions  received  from  India, 
the  association  began  experiments  and  invited  assistance  on  the  im- 
provement of  the  simple  Indian  churka,  or  roller-gin, — appreciating 
the  importance  of  having  some  easily  managed  contrivance  which  the 
Hindoos  could  nse  in  their  own  cottages.  If  this  were  done,  the 
Hindoos  might  be  able  to  convey  to  the  trading  stations  clean  cotton 
instead  of  cotton  in  the  seed,  thereby  reducing  to  one-third  or  one- 
fourth  the  weight  to  be  carried.  It  was  expected  that  the  autumn  of 
1859  would  witness  the  arrival  at  Liverpool  of  a  large  quantity  of 
excellent  cotton  from  places  in  which  the  cultivation  had  been  mamly 
due  to  the  exertions  of  the  association. 

We  may  now  give  a  few  figures  concerning  duty,  prices,  and  capital, 
in  relation  to  the  British  cotton  manufacture. 

The  highest  duty  ever  charged  by  the  Customs'  department  on  the 
raw  material  imported  was  between  the  yean  1805  and  1809,  when  it 
amounted  to  25<.  3)(2.  per  cwt.  (about  Sd.  per  lb.)  for  the  produce  of 
'*  non-favoured  "  countries.  The  lowest  duty  prevaUed  between  1888 
and  1845,  when  it  amoimted  to  id.  per  cwt.  on  cotton  from  British 
provinces,  and  28,  lid,  per  cwt.  on  cotton  from  all  other  countries. 
The  duty  was  altogether  removed  in  the  last-named  year.  Hie  prices 
of  the  manufactured  goods  are  subject  to  two  remarkable  disturbuices : 
one  due  to  the  cheapening  effects  of  improved  machinery  and  processes ; 
and  the  other  due  to  the  difference  in  the  amount  of  labour  on  fabrics 
similar  in  weight,  but  not  in  fineness.  It  is  a  recorded  fact  tiiat  sixty 
years  ago  as  much  as  6«.  per  yard  was  paid  for  a  calico  wedding  dress, 
which  would  now  be  manufactured  at  about  Zd,  The  same  kind  of 
yam  which  sold  for  88f.  per  lb.  in  1786  can  now  be  sold  with  a 
profit  at  2s.  6d,  At  the  present  time  a  pound  of  cotton-yam  is  in 
some  cases  worth  only  lid.;  in  others,  21f.  M.;  depending  for  the 
contrast  almost  wholly  on  the  difference  in  the  amount  of  labour 
bestowed  :  in  the  last-named  case  the  cotton  costs  Z$.  M. ;  the  labour, 
18«.  Concerning  the  amount  of  capital  now  invested  in  this  colossal 
manufacture,  the  materials  for  computation  are  doubtful.  Mr.  Ellison^ 
in  1858,  estimated  that  there  were  2210  cotton-mills  in  the  United 
Kingdom;  that  they  contained  28,000,000  spindles;  that  if  all  the 
buildings  and  all  the  spinning  materials  were  estimated  in  cost  at  so 
much  per  spindle,  they  might  be  taken  at  about  24«.  per  spindle ;  that 
wear  and  tear  had  probably  brought  down  this  value  to  18t. ;  that 
there  were  299,000  power-looms,  which,  having  cost  242.  each,  might 
be  set  down  at  202.    He  thence  derived  the  following  figures : — 


Present  value  of  mills  and  spiimlng:  machinery       , 
Present  value  of  power  looms    .... 
Floatlaf  eapitol,  stoek  in  hand,  wages  advanoed,  fto« 
Cash  at  bankers  •«••••• 


£ 

S5,000,000 

6,000,000 

14,500,000 

10,000,000 


65,600,000 


In  most  of  the  foregoing  details  Ireland  has  been  included  with 
Great  Britain.  It  has  never  occupied  a  distinguished  rank  in  this 
department  of  industry.  The  manufacture  was  first  introduced  into 
Ireland  in  1770,  and  it  gradually  extended ;  but  the  high  price  of  fud 
has  always  been  a  serious  drawback.  Many  Ola^gow  firms  send  out 
spun  yam  to  Ireland  to  be  woven  into  muslins  and  other  cotton  goods 
by  hand-loom.  It  was  supposed  in  1855  that  About  5000  persons  were 
employed  in  the  ootton  manufacture  in  Ireland,  chiefly  in  the  province 
of  Ulster. 

Having  thus  traced  the  operations  in  the  United  Elingdom,  we  shall 
next  take  a  rapid  glance  at  the  rise  and  present  state  of  the  ootton 
manufacture  and  the  consumption  of  raw  material  in  the  chief  foreign 
countries. 

France, — The  first  import  of  cotton  into  France  is  said  to  have  been 
in  the  year  1770.  The  first  authentic  record  of  quantities  was  in  1787, 
when  tiie  import  amouiited  to  about  10,000,000  lbs.  From  that  time, 
during  the  long  and  dreadful  war,  littie  progress  was  made.  In  1815 
the  quantity  rose  to  86,000,000  lbs. ;  in  1820,  45,000,000;  in  1825, 
55,000,000;  in  1836,  57,000,000;  and  in  1846,  97,000,000:  in  1850 
it  reached  375,000  bales;  in  1856,  506,000 bales ;  and  in  1857, 484,000. 
There  is  here  tiie  same  complexity  between  pouncU  and  bcUa  as  we  have 
had  occasion  to  notice  in  reference  to  Great  Britain ;  and  there  is  a 
further  source  of  confusion  in  the  adoption  of  the  weight  kilogramme 
in  the  French  commercial  tables.  U,  however,  we  assume  the  bale 
to  be  400  lbs.,  the  busiest  year  in  the  above  list  (1856)  exhibits  an 
import  of  about  200,000,000lbs. — ^by  far  the  largest  ever  known  on  the 
continent  of  Europe.  The  exports  of  French  cotton  goods,  after  the 
conclusion  of  the  great  war,  rose  in  the  following  way :  29,000,000 
francs  in  1820,  43,000,000  in  1825,  55,000,000  in  1880, 57>000,000  in 
1833.  In  1850,  the  money  paid  for  raw  ootton  was  estimated  (in 
English  currency)  at  10,000,0002.,  and  the  value  of  the  manufactures  > 
produced  at  16,000,000^.— indicating,  if  the  entry  be  correct,  either  a 
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vezy  coarse  quality  of  goods,  or  a  very  low  rate  of  wages  and  profits. 
In  the  same  year  the  French  goyemment  tables  gave  the  following 
figures :  Cotton  factories,  694 ;  mule  spinning-machines,  115,157 ; 
other  spinning-machines,  15,362;  spindles,  8,442,550;  male  adult  ope- 
ratives, 108,663,  with  average  wages  of  Is.  Sd,  per  day ;  female  adult 
operatives,  89,492,  wages  10(2.;  children,  44,273,  wages  5d. 

SwUzerlcmd. — The  Swiss  do  not  wear  many  ootton  garments;  but 
they  manufacture  cotton  for  export  to  neighbouring  countries.  The 
first  spinning  machine  was  established  at  St.  Gall  in  1800,  A  con- 
siderable part  of  the  Swiss  manufacture  consists  in  weaving  by  hand- 
looms  the  yam  which  is  imported  ready  spun  from  other  countries ; 
and  in  dyeing  and  printing  piece-goods  which  have  been  woven  abroad; 
in  the  latter  department  of  the  tiude  they  have  acquired  a  high  repu- 
tation. A  portion  of  the  raw  ootton  imported  by  France  is  sold  again 
to  Switzerland.  The  republic  worked  up  22,000,000  lbs.  of  ootton  in 
1843,  and  27,000,000  lbs.  in  1851.  The  spinning  capabilities  have 
risen  from  259,000  spindles  in  1824,  to  about  1,850,000  spindles  in 
1858,  in  270  factories. 

BoUtmd  and  Belgium, — These  two  countries  are  about  on  an 
equality  in  relation  to  the  cotton  manufacture.  They  produce  fine, 
soft,  and  durable  cotton  goods.  Much  of  their  cotton  is  purchased 
from  England.  One  of  the  curiosities  of  their  trade  is,  that  con- 
siderable quantities  of  yam,  when  dyed  red,  are  re-exported  to  England, 
for  transmission  to  the  East  Indies;  this  seems  to  imply,  that  the 
quality  of  the  dye  is  preferred  to  that  of  England.  The  cotton-trade 
of  Holland  is  believed  to  be  chiefly  a  transit  one,  the  bales  being  sent 
onwards  to  the  Rhenish  disUicts.  Taking  the  two  countries  together, 
Holland  and  Belgium  imported  106,000  bales  in  1850,  and  170,000 
bales  in  1857.  Belgium  was  supposed  to  have  about  420,000  spindles 
in  1845,  chiefly  in  the  province  of  East  Flanders. 

Germany  and  the  BaUic  Porta. — Under  the  somewhat  indefinite  geo- 
graphical designation,  Qermany,  it  is  difficult  to  discover  what  is  the 
amount  of  the  ootton  manufacture;  for  in  some  returns  Prussia  is' 
Included,  but  in  others  excluded;  while  the  Baltic  ports  of  landing 
might  include  many  countries  besides  those  belonging  to  the  Gkrmanic 
Confederation.  It  will  inrobably  include  nearly  the  whole  of  the 
imports  of  northern  and  central  Gemany,  Prussia,  Russia,  Sweden, 
and  Denmark,  if  we  combine  the  statistics  of  Germany  and  the 
Baltic  Ports.  In  1850  the  importation  amounted  to  284,000  bales; 
in  1857  it  had  increased  to  878,000  bales;  and  in  1856,  it  had  reached 
520,000  bales;  the  extraordUniy  activity  being  probably  due  to 
the  renewed  operations  of  peaoe  after  the  Russian  war  of  1854-5.  If 
the  average  of  400  lb.  per  bale  may  be  taken  (it  was  probably  less 
than  this),  the  imports  of  the  year  in  question  amoimted  to 
200,000,000  lbs. 

Although  the  imports  of  the  respective  German  States  eannot  here 
be  separated,  the  manufactures  of  several  of  them  admit  of  being 
noticed.  All  the  German  States  together  were  said  to  have  1,815,000 
spmdles  in  the  year  1846,  and  2,060,000  in  1867;  but  it  is  not  clear 
whether  Prussia  was  included  in  this  group.  Much  of  the  cotton  im- 
ported by  Prussia  in  1854-55  was  merely  in  transit  to  Russia,  whose 
ports  were  practically  closed  during  the  war.  Prustia  coimted  5880 
workers  in  cotton  mills,  and  172,000  spmdles,  in  1846 ;  in  1858  there 
were  supposed  to  be  425,000  spindles,  in  26  cotton  millfl  Saxony  is 
making  a  steady  advance  in  the  cotton  manufacture,  as  shown  by  the 
following  figures  :— 84  mills  and  360,000  spindles  in  1830 ;  116  millH 
and  475,000  spindles,  in  1845;  134  mills  and  605,000  spindles  in 
1858.  The  mills  are  mostiy  worked  by  water-power.  The  spindles 
vary  from  120  to  21,000  in  each  factory,  and  mostly  weave  coarse  yams. 
In  the  year  1855  about  24,000,000  lbs.  of  cotton  were  worked  up  into 
20,000,000  lbs.  of  yam,  worth  800,000^.  The  cotton  was  about  in 
equal  quantities  from  the  United  States  and  the  East  Indies.  The 
fixed  capital  invested  in  the  manuff^ture  was  estimated  at  the  rate 
of  about  80«.  per  spindle,  and  the  working  capital  at  27«.  There  were 
5979  men  and  boys  employed,  5717  women  and  girls,  or  11,696  alto- 
gether. The  aggregate  of  wages  paid  was  136,000i.--nabout  11?.  11*. 
per  head,  or  is.  5d.  per  week  each  operative  on  an  average  :  a  rate  very 
much  lower  than  that  which  prevails  in  England.  It  was  computed 
that,  of  every  lOOL  received  for  the  manufactured  goods,  671.  went  for 
raw  cotton,  162.  10».  for  wages,  and  the  remaining  16/.  10».  for  working 
expenses,  interest  on  capital,  and  profit ;  this  affords  another  proof  that 
both  wages  and  profits  must  have  been  low.  Of  Bavaria  we  learn 
only  a  few  facts ;  that  in  1847  there  were  11  mills,  56,000  spindles, 
and  1140  mill  hands;  and  that  by  the  year  1858  the  mills  had 
somewhat  increased  in  number.  The  German  States  of  Hanover, 
Wurtemherg,  Badm,  Oldenburg,  and  Nassau,  were  collectively  entered  in 
1858  as  possessing  32  cotton  mills  and  480,000  spindles. 

Busgia. — For  the  reasons  already  stated,  the  amount  of  import  of 
cotton  into  Russia  in  recent  years  is  uncertain ;  there  are  records,  for 
instance,  that  187,000  bales  were  landed  at  Baltic  ports  in  1857 :  but 
we  do  not  know  how  many  of  these  ports  were  Russian.  Concerning 
the  manufacture,  there  were  700,000  spindles  in  1846.  In  1853  the 
government  returns  told  of  496  cotton  mills,  2,000,000  spindles, 
112,000  mill  hands  employed,  and  41,000,000  lbs.  of  yam  produced. 
The  import  of  raw  cotton  is  steadily  increasing,  and  that  of  English- 
spun  yam  decreasing ;  showing  that  the  Russians  can  now  spin  for 
themselves  at  a  profit.  There  is  good  calico-printing  conducted  in  the 
governments  of  Moscow  and  Vladimir. 


Nonoay  a/nd  Sweden. — The  cotton  trade  and  manufacture  in  these 
northern  countries  are  small ;  but  they  are  steadily  increasing.  It  is 
computed  that  about  22,000,000  lbs.  of  cotton  were  imported  in  1856, 
mostly  at  Gottenbuig, 

Austria  and  Italy, — It  is  not  easy  to  separate  the  accounts  of  these 
two  countries ;  for  although  moat  of  the  cotton  landed  at  Trieste  is 
forwarded  north-eastward  to  Austria,  Bohemia,  &c.,  some  of  it  is  con- 
signed to  northem  Italy.  If  we  combine  the  imports  at  Trieste  with 
those  at  all  the  Italian  ports,  we  arrive  at  an  average  in  eight  years, 
1850  to  1857,  of  about  160,000  bales ;  they  exhibit  a  gradual  dimi- 
nution at  Trieste,  and  a  remarkable  inoreaae  at  the  Italian  porta — due, 
possibly,  to  a  liberal  policy  on  the  part  of  the  government  of  Piedmont. 
In  Austria  and  Austrian  Italy  it  is  computed  that,  in  1846,  there  were 
208  cotton  mills,  1,270,000  spindles,  and  28,000  mill  hands :  and  that, 
in  1857,  the  mills  had  increased  to  239,  and  the  spindles  to  1,740,000. 
The  looms,  in  1861,  were  24,000  in  number,  mostly  hand-looms. 
There  is  a  probability  that  some  of  the  cotton  spun  and  woven  in 
Bohemia  and  Moravia  comes  through  France  or  Germany;  and  that 
thus  the  imports  at  Trieste  are  not  a  fair  index  to  the  totality  of  the 
Austrian  manufacture. 

Spain, — This  fine  but  misgoverned  country,  in  ootton  manufactures 
as  in  most  other  things,  is  far  behind  the  position  which  she  ought  to 
occupy.  The  spinning  and  weaving  of  cottons  have  slightly  revived 
within  the  last  few  years ;  but  they  are  far  below  the  proper  level  for 
a  country  with  fifteen  millions  of  inhabitants.  The  ootton  imported  in 
1857  was  only  82,000  bales. 

United  States. — We  now  cross  the  Atlantic,  and  briefly  trace  a  manu- 
facture which  is  advancing  with  rapid  strides.  In  the  year  1789,  the 
State  of  Massachusetts  procured  models  of  carding  and  spinning 
machines  from  England,  and  manufactured  machinery  to  be  put  in 
operation  by  water-power;  but  the  first  ootton  miU  actuallv  set  to 
work  in  the  United  States  was  at  Rhode  Island  in  1791.  A  second 
was  buUt  in  1792.  Then  a  series  of  years  occurred,  during  which  the 
Americans  made  no  advance  whatever  in  the  manufacture ;  the  South- 
em  States  eagerly  and  successfully  endeavoured  to  improve  the  culture 
and  increase  the  sale  of  the  raw  material ;  but  the  Northem  States 
took  no  steps  to  advance  the  spinniog  and  weaving.  It  was  not  until 
the  present  century  that  anything  noticeable  was  effected.  In  1803 
there  were  three  cotton  mills  altogetiier,  which  were  increased  to  four 
in  1804.  In  1805  and  the  two  following  yean  there  were  ten  mills 
built  in  Rhode  Island  and  one  in  Connecticut.  The  war  with  England 
in  1812  induced  the  Americans  to  pay  more  attention  to  the  home 
manufacture  of  cottons ;  and  from  that  year  this  branch  of  industry 
has  never  flagged.  The  mills,  which  were  only  numerous  enough  to 
use  up  1000  bales  of  cotton  in  1805,  and  10,000  bales  in  1810,  used 
90,000  bales  in  1815 — employing  (or  perhaps  supporting)  in  various 
ways  100,000  persons,  and  40,000,000  dollars  of  capital  After  this, 
power-loom  factories  were  erected,  and  then  the  manufaeture  extended 
very  rapidly.  In  1830  the  cotton  worked  up  amounted  to  127,000 
bales;  and  in  1840  to  389,000 ;  the  value  of  the  manufactured  produce 
in  these  two  years  was  about  4,700,000^.  and  9,700,000i.  respectively. 
America  had  too  brisk  a  demand  at  home  for  these  goods  to  induce 
her  to  export  much ;  down  to  1834  the  export  of  cotton  barely  reached 
a  value  of  half  a  million  sterling  annually.  The  cotton  worked  up  in 
1850  was  about  640,000  bales ;  the  mill  hands  were  about  92,000 ; 
and  the  gross  value  of  the  manufactured  produce  12,900,000^.  In 
1855  the  ootton  consumed  was  set  down  at  689,000  bales ;  and 
the  value  of  the  manufactured  cotton  goods  at  14,800,000^.  There 
can  thus  be  no  question  that  the  cotton  manufacture  has  spread 
widely  and  rapidly  in  the  United  States.  Some  English  manu- 
facturers fear  that  the  Americans  will  by-and-bye  spoil  our  market 
for  spun  and  woven  cotton  goods  in  that  country,  and  will  even 
undersell  us  in  other  countries.  They  point  to  the  fact  that  while  our 
total  exports  of  cotton  were  higher  in  1867  than  in  1866,  and  higher  in 
1868  thian  in  1857,  that  portion  of  the  exports  which  went  to  the 
United  States  receded — being  (in  woven  goods,  excluding  yam,  hosiery, 
and  lace)  3,800,000^.  in  1866,  3,100,000/.  in  1867,  and  2,600,000/.  in 
1858.  On  the  other  hand,  as  England  is  the  great  source  for  highly 
effective  machinery;  as  coal  and  iron  are  abundant  and  cheap ;  and  aa 
wages  are  somewhat  lower  than  in  the  United  States, — it  would 
appear  that  our  country  ought  not  to  lose  much  in  the  race,  in  the 
long  run. 

A  few  words  concerning  the  total  consumption  of  cotton  in  all 
countries.  In  1835,  Mr.  Woodbury,  Secretary  of  the  United  States' 
Treasiuy,  compiled,  by  order  of  the  American  Congress,  and  presented 
to  the  House  of  Representatives,  a  Collection  of  tables  and  notes  on 
the  cultivation,  manufacture,  and  foreign  trade  of  cotton.  These 
were  apparently  prepared  from  tdl  the  authentic  data  at  that  time  ob- 
tainable. Leaving  out  those  Asiatic  and  African  countries  of  whose 
industrial  concems  we  know  so  little,  he  estimated  the  consumption 
of  cotton,  in  all  the  countries  where  commercial  statistics  are  of  any 
avail,  at  490,000,000  lbs.  in  1791 ;  630,000,000  lbs.  in  1821 ;  and 
900,000,000  lbs.  in  1834.  Mr.  Bazley,  Chairman  of  the  Manchester 
Chajnber  of  Commerce,  has  made  an  estimate  that  in  1853  there 
were  1,600,000,000  lbs.  worked  up  in  Europe  and  America ;  of  which, 
about  one-half  was  wrought  in  England,  and  one-sixth  in  the  United 
States.  He  fiu^her  estimated,  that  if  all  this  cotton  were  spun  into 
the  yam  known  as  No.  40,  it  would  have  required  47,000,000  spindles 
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for  this  woric.  Another  estimate,  made  in  1657,  was  to  the  effect 
that  all  the  cotton  worked  up  in  Europe  and  America,  excluding  Asia 
and  Africa,  would  in  1856  have  amounted  to  1,795,000,000  lbs.  The 
probable  Ewroptan  consumption  for  1859  is  about  1,800,000,000  Iba. 

The  most  trustworthy  authorities  on  the  subject  of  this  article  are 
the  same  aa  those  enumerated  at  the  end  of  CoTTOir,  Cultiyation  and 
Supply. 

COUCH  GRASS  (Trmeum  repma)  is  a  common  and  most  trouble- 
some weed  which  infests  arable  land,  especially  that  which  is  of  a  light 
and  mellow  nature.  It  is  perennial,  and  propagated  both  by  seed  and 
by  extension  of  the  root,  which  is  long  and  jointed ;  each  joint  pro- 
duces a  fresh  shoot,  which,  in  a  favourable  situation,  soon  becomes  a 
new  parent  plant,  creeping  along  imder  the  surface  of  the  ground,  and 
spreading  oyer  a  whole  field  with  great  rapidity.  It  appears  aboTe 
ground  like  a  blade  of  grass,  or  young  wheat,  which,  in  its  tender 
state,  is  readily  eaten  by  sheep.  A  seed  stem  afterwards  shoots  up, 
bearing  a  spike,  composed  of  a  middle  rtu^his  and  alternate  spikelets  on 
each  side.  Each  of  these  produces  three  or  four  seeds,  protected  by  a 
long  pointed  chaff.  Many  of  the  seeds  never  come  to  perfection,  owing 
to  the  increase  of  the  roots ;  but  in  stiff  ground  and  permanent  pastures 
the  roots  are  prevented  from  spreading,  and  then  the  seeds  ripen.  The 
principal  propagation  of  the  plant  is  by  the  root.  The  destruction 
and  extirpation  of  couch  grass  is  one  of  the  first  things  which  an 
experienced  farmer  sets  himself  to  on  taking  occupation  of  land  which 
has  been  neglected  by  the  preceding  tenant. 

There  is  no  law  in  this  country  which  obliges  a  tenant  to  keep  his 
lands  free  from  weeds.  There  is  something  of  the  kind  in  Belgium, 
with  respect  to  thistles  and  weeds  which  propagate  by  seed.  An  agri- 
cultural code  is  necessary  to  protect  the  landlord,  and  to  prevent  the 
woeful  waste  of  labour  produced  by  carelessness  and  bad  manage- 
ment; and  until  such  a  code  is  established  by  the  good  sense 
and  good  feeling  of  neighbours,  agriculture  will  never  make  rapid 
progress. 

To  extirpate  couch  grass  a  dry  time  must  be  chosen  in  summer ;  the 
land  must  be  ploughed  with  a  shallow  furrow,  to  bring  the  roots  to  the 
surface ;  when  the  land  is  dry,  it  must  be  rolled  to  break  the  clods, 
and  all  the  roots  which  lie  near  the  surface  must  be  gathered  by  the 
harrows  or  the  couch  rake.  Sometimes  the  roots  are  matted  into 
tufts,  which  can  only  be  got  up  by  means  of  a  fork  or  prong.  In  this 
case  no  manual  labour  should  be  spared,  especial  care  being  taken  not 
to  break  the  roots,  but  to  get  them  out  whole,  with  all  their  offsets,  if 
possible.  After  this,  Finktyson's  hanrow  may  be  used  on  light  lands ; 
or  an  instrument  of  a  similar  nature,  called  in  Scotland  a  grubber, 
which  will  bring  up  all  the  roots  that  are  within  six  or  eight  inches  of 
the  surface.  When  all  the  couch  has  been  apparently  eradicated,  there 
will  still  remain  a  sufficient  nmnber  of  pieces  and  joints,  broken  off  by 
the  instruments  and  left  in  the  ground,  to  produce  a  fresh  crop  of 
couch  grass,  especially  if  the  land  is  fi-equently  stirred,  and  showers 
intervene.  Hence  the  vulgar  notion  that  some  lands  breed  couch,  and 
that  it  is  useless  labour  to  be  at  much  expense  to  eradicate  it.  In  very 
heavy  land,  couch  grass  is  easily  kept  down  if  an  opportunity  be  taken 
to  plough  it  to  the  sur&ce  in  dry  weather.  The  stiff  clods  in  which 
the  roots  are  entangled  contract  in  drying,  and  in  contractinff  destroy 
the  texture  of  the  root ;  when  they  crumble  after  a  shower,  ^e  couch 
may  be  collected  by  hand,  and  burnt  or  carried  away. 

When  a  quantity  of  the  roots  of  couch  grass  has  been  collected,  they 
are  usually  burnt  in  heaps  on  the  ground;  the  ashes  serve  to  enrich 
the  land  in  some  degree.  The  curious  in  such  matters  do,  however, 
assert  that  a  much  more  profitable  use  may  be  made  of  them.  When 
they  are  cleaned  from  the  earth  which  adheres  to  them,  they  are  found 
to  be  nutritious  and  farinaceous.  Pigs  eat  them  greedily ;  horses  and 
cows  will  also  eat  them,  especially  when  boiled  or  steamed ;  and  weight 
for  weight  they  contain  not  much  less  nutritious  matter  than  potatoes. 
By  maceration  and  washing,  a  good  f  ecula  is  obtained,  which,  with  hot 
water,  forms  a  jelly-like  arrow-root.  The  decoction  of  the  root  has 
been  recommended  as  a  cooling  and  demulcent  beverage,  and  not 
without  apparent  reason ;  but  if  it  be  not  thought  worth  while  to  wash 
and  steam  the  couch  for  food,  it  is  still  more  profitable  to  decompose 
it  by  means  of  lime  than  to  bum  it.  For  this  purpose  it  should  be 
gathered  into  a  large  heap  and  watered  to  induce  fermentation.  When  it 
.  has  heated,  it  should  be  turned  over  and  mixed  with  quick  lime  in  a  con- 
siderable proportion ;  after  two  or  three  turnings  with  the  spade,  with 
an  interval  of  a  few  weeks,  it  will  be  found  converted  into  rich  mould, 
which  may  then  be  spread  over  the  land,  either  as  a  top-dressing  for 
clover  and  artificial  grasses,  or  ploughed  in  with  the  se^,  where  this 
method  is  practised. 

To  keep  the  land  free  from  couch  g^ass  occasional  summer  tillage  is 

^  necessary,  which  may  be  given  when  turnips  are  sown,  or  after  an 

'  early  crop,  such  as  tares  cut  green,  Trefolium  ineamatum,  or  winter 

barley,  without  losing  a  crop.    In  a  well-managed  farm,  couch  grass 

should  no  more  appear  than  docks  or  thistles.    In  Belgium  a  slovenly 

farmer  is  called  a  couch  grass  farmer. 

Dogs  eat  the  blade  of  couch  grass  from  instinct  to  pui^ge  and  vomit, 
and  hence  it  has  been  named,  in  French,  cJiien-dent,  or  dog's  tooth;  but 
the  shape  of  the  young  shoots  from  the  root  may  also  probably  have 
led  to  that  name,  for  they  have  a  great  resemblance  to  a  canine 
tooth. 
It  has  been  doubted  whether,  in  some  situations,  couch  grass  might 


not  be  cultivated  to  advani^ige  for  its  roots ;  no  experiments,  howevflr^ 
have  been  made  in  cultivating  this  proUfic  plant,  as  far  as  we  know ; 
but  it  is  not  unworthy  the  attention  of  those  who  take  a  pleasure  in 
increasing  the  resources  of  agriculture.  In  years  of  great  soaicity,  the 
root  of  couch  grass  has  been  used  in  northieni  countries,  mixed  with 
flour,  in  making  bread.  It  contains  nothing  unwholesome,  and  has  a 
considerable  resemblance  in  taste  to  the  potato.  The  water  in  which 
the  root  of  couch  grass  has  been  boiled  may  be  used  in  the  manufaotuie 
of  bread;  it  would  probably  add  considerably  to  the  weight  of  the 
loaf  when  baked,  but  may  perhaps  communicate  an  unpleasant  taste 

..COUCHING.    [Cataract.] 

COUGH,  a  violent  expulsion  of  air  from  the  lungs,  attended,  when 
the  act  of  coughing  recurs  in  rapid  succession,  that  is,  when  there  is  a 
fit  of  oou^ung,  with  correspondingly  rapid  inspirations.  Cough  is  a 
violent  and  sonorous  expiration,  during  the  effort  of  which  a  much 
greater  quantity  of  air  is  expelled  from  the  lungs  than  is  returned  by 
the  corresponding  act  of  inspiration. 

The  mouth,  nose,  fiiuces,  pharynx,  larynx,  trachea,  and  bronchi,  are 
lined  by  a  highly  irritable  and  exquisitely  sensible  membrane.  That 
portion  of  this  membrane  which  lines  tiie  air  passages,  properly  so 
called,  namely  the  larynx,  trachea,  and  bronchi,  possesses  the  properties 
of  irritability  and  sensibility  in  so  great  a  degree,  that  it  cannot  endure 
without  the  most  violent  excitement  the  dightest  contact  of  a  foreign 
body.  It  is  necessary  to  the  due  performance  of  the  function  of  the 
lung,  one  of  the  most  important  of  the  organic  circle,  that  the  tubes 
which  lead  to  it  should  always  be  perfectly  unobefcnid»d ;  should  in- 
variably present  to  the  air  a  free  and  uninterrupted  passage.  Among 
the  expedients  adopted  to  secure  this  purpose,  one  of  the  most  impor- 
tant consists  in  the  disposal  and  action  of  the  membrane  which  lines 
the  internal  surface  of  the  air-tubes.  This  membrane  abounds  with 
blood-vesseU  and  nerves,  by  the  action  of  which  a  laige  quantity  of 
water  is  constantly  separated  from  the  b}ood,  by  which  ^e  tubes  are 
kept  in  a  state  of  perfect  suppleness  and  moisture.  A  layer  of  the 
thick,  tenacious,  and  viscid  substance,  called  mucus,  also  separated 
from  the  blood  by  this  membrane,  is  spread  over  its  entire  surface,  hv 
which  it  is  defended  from  the  irritating  properties  of  the  air,  with 
which  it  must  always  be  in  contact.  Moreover,  the  heat  generated  by 
the  process  of  secretion  warms  the  air  in  its  passage  to  the  lungs ;  and 
so  great  is  the  degree  of  heat  communicated  to  the  air  during  its  pro- 
gress, that  before  it  reaches  the  limg  it  is  brought  to  the  same  tempe- 
rature as  that  of  the  blood.  Accordingly  when  the  lining  membrane 
of  the  air  passages  is  sound,  when  the  temperature  of  the  air  ranges 
within  a  certain  limit,  and  when  the  air  is  pure,  holding  in  solution  or 
suspension  a  foreign  and  noxious  body,  the  external  cold  exciting  air 
passes  deep  into  the  interior  of  the  body,  into  the  very  centre  of  the 
chest,  not  only  without  occasioning  irritation,  but  even  without  pro- 
ducing sufficient  sensation  to  induce  consciousneas.  But  when  eitiier 
of  these  conditions  is  changed,  the  state  natural  to  the  respiratory 
process  is  disturbed ;  irritation  is  excited ;  warning  is  given  tluit  some 
danger  threatens  the  system ;  and  an  effort  is  made  to  remove  the 
offending  cause.  The  warning  is  announced,  and  an  effort  is  made  to 
remove  the  danger,  by  the  act  of  coughing.  [Catabbh  ;  Bronohitis  ; 
Phthisis  ;  Lunqb,  Diskases  of  ;  CroupJ 

COUMARIC  ACID.    [Coumabin.] 

COUMARIN  (Cj.HqO^).  An  odoriferous  crystalline  principle  found 
in  the  Tonka  bean  (OotBmarouna  odorata,  or  IHpterix  odonUa),  in  the 
common  Melilot  {MdUotua  officinalit),  in  Woodruff  {Aapentla  odorata), 
and  in  the  sweet-scented  Vernal  Grass  (Anthoxantkum  odaratum),  to 
which  the  scent  of  hay  is  owing. 

To  prepare  coumarin,  coarsely  powdered  tonka  beans  are  digested 
for  several  hours  in  Hot  alcohol  of  80  per  cent.  After  filtration,  the 
greater  part  of  the  alcohol  is  recovered  by  distillation,  and  when  the 
residue  begins  to  appear  turbid,  water  is  added,  by  which  means  the 
ooumarin  is  precipitated  in  a  more  or  less  crystalUne  state.  It  may  be 
obtained  pure  and  colourless  by  treating  with  animal  charcoal,  and  re- 
crystallisation  from  alcohol. 

Coumarin  crystallises  in  rectangular  plates.  It  melts  when  heated 
to  122'',  and  at  518"  boils,  and  sublimes  without  decomposition.  It 
has  an  agreeable  aromatic  odour  and  a  burning  taste,  is  but  slightly 
soluble  in  cold  vrater,  freely  so  in  boiling  water  or  dilute  acids. 
Chlorine,  bromine,  and  iodine  act  upon  it,  and  yield  crystalline 
compounds. 

Nitrocoumarin  (C,bH5(N0^)0.),  containing  an  equivalent  of  NO^  in 
the  place  of  an  equivalent  of  hydrogen,  is  fonned  when  coumarin  is 
gradually  added  to  cold  fuming  nitric  acid ;  dilution  with  water  causes 
the  nitrocoumarin  to  precipitate  in  8now*white  flocks.  Hot  nitric  acid 
converts  it  into  picric  add. 

Nitrocoumarin  crystallises  from  solution  in  alcohol  in  white  silky 
needles.  It  melts  at  SSS*",  at  a  higher  temperature  sublimes  without 
decomposition,  and  condenses  in  pearly  crystals. 

Counuiric  acid  (Ci^Hfif)  is  produced  when  coumarin  is  boiled  in 
strong  solution  of  potash.  Upon  diluting  with  water  and  adding 
excess  of  hydrochloric  acid,  it  is  precipitated  in  the  form  of  lustrous 
transparent  plates. 

Coumaric  acid  is  colourless.  It  has  a  bitter  taste.  It  is  soluble  in 
alcohol,  ether,  and  water.  It  melts  at  374°,  and  at  a  higher  tempo 
rature  sublimes,  but  with  partial  decomposition.    Ftised  with  hydrate 
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of  potash,  hydrogen  escapes,  and  acetate  and  salicylate  of  potash 
remain. 

CisHsO,   +  8K0,  HO  ss  Cx^HjKO.   +  C^HjKO^  +  H  , 


Ooamario 
aoid. 


Hydrate 
of  potash. 


Salicylate 
of  potash. 


Acetate  of  Hydrogen 
potash.         gas. 


The  coumaraiet,  oontaining  an  equivalent  of  metal  in  the  place  of  an 
equivalent  of  hydrogen  in  coumaric  acid,  are  mostly  insoluble  pre- 
cipitates, obtained  by  double  decomposition. 

COUNCIL,  OF  THE  CHURCH,  an  assembly  of  prelates  who  meet, 
being  duly  convoked  by  the  legitimate  authority,  for  the  piu^poae  of 
defining  questions  of  doctrine,  or  making  regulations  or  canons  in 
matters  of  discipline.    There  are  various  sorts  of  coimcils : 

1st,  General  or  (Ecumenic  councils,  which  are  considered  as  a  repre- 
sentative and  legislative  assembly  of  the  whole  Church,  and  to  which 
all  bishops  are  summoned.  A  list  of  these  coimcils  will  l)e  given  here- 
after. In  the  early  ages  of  the  Church  the  general  councils  were  con- 
voked by  the  Roman  emperor;  they  have  been  since  convoked  by  the 
pope,  at  least  for  the  Western  or  Roman  church.  The  authority  of  the 
general  council  is  considered  as  binding  on  the,  whole  Church  only  in 
matters  of  faith,  when  the  canon  establishes  a  dogma  which  it  enjoins 
all  the  faithful  to  believe,  under  pain  of  anathema  and  heresy.  In 
matters  of  faith  the  Roman  church  considers  the  general  council  to  be 
infallible;  some  say,  however,  only  after  its  canons  have  been  con- 
firmed by  the  pope.  All  bishops  have  a  right  of  attending  and  voting 
in  the  general  council ;  the  abbot  and  generals  of  monastic  orders  have 
also  been  admitted  to  vote  in  most  councils  by  consent  of  the  council. 
Priests  and  monks  have  also  attended  the  councils  as  theologians  and 
advisers,  with  a  consultative  but  not  a  deliberative  vote.  In  the  Western 
church,  the  pope,  or  his  legate  for  him,  presides  in  the  oounciL  For  a 
council  to  be  legitimate,  it  is  required  that  all  the  bishops  should  be 
called  to  it,  whether  they  attend  or  not,  except  those  who  are  declared 
by  the  church  to  be  schismatic  or  heretical,  and  all  deliberations 
should  be  free  and  unconstrained. 

2nd,  National  councils,  consisting  of  the  bishops  of  a  whole  kingdom 
or  state,  which  can  be  convoked  by  the  respective  sovereigns ;  but 
their  authority  is  not  considered  universal  over  the  whole  Church. 

3rd.  Provincial  councils  are  convoked  by  the  respective  metro- 
politans, with  the  consent  of  the  sovereign.  A  bi^op  may  also 
convoke  a  diocesan  council,  with  the  consent  of  his  superior.  (Benedict 
XIV. '  De  Synodo  Diocesana.') 

The  Church  of  Rome  reckons  several  councils,  though  not  oecu- 
'  menic,  previous  to  that  of  Nice ;  the  earliest  of  which  seems  to  be 
that  held  at  Jerusalem  about  the  year  50  of  our  era,  which  was 
attended  by  the  apostles  Peter,  John,  James,  Paul,  and  Barnabas, 
and  which  is  mentioned  in  the  fifteenth  chapter  of  the  Acts  of  the 
Apostles. 

8ERIS8  OF  OENEBAL  OB  OSCUMENIO  COUNCILS. 

Nice,  the  Council  of,  was  the  first  and  most  important  oecumenical 
council  held  in  the  Christian  church.  It  was  convened  by  the  emperor 
Constantino,  for  the  purpose  of  settling  the  Arian  controversy,  after  he 
had  in  vain  attempted  to  reconcile  Arius  and  Alexander,  the  leaders 
of  the  two  opposing  parties  in  that  dispute.  The  council  met  at 
Nicsca  in  Bithynia,  in  the  year  825,  and  sat  probably  about  two 
months.  It  was  attended  by  bishops  from  nearly  every  part  of  the 
East;  but  few  came  from  Europe,  and  scarcely  any  from  Africa, 
exclusive  of  Egypt.  According  to  Eusebius,  there  were  more  than 
250  bishops  present,  besides  presbyters,  deacons,  and  others.  Some 
writers  give  a  larger  number.  The  account  generally  followed  is  that 
of  Socrates,  Theoidoret,  and  Epiphanius,  who  state  that  818  bishops 
attended  the  council  The  chief  question  debated  in  the  council  of 
Nice  was  the  Arian  heresy.  Eusebius  of  Csesarea  proposed  a  creed 
which  the  Arian  party  would  have  been  willing  to  sign,  but  it  was 
rejected  by  the  council,  and  another  creed  was  adopted  as  embodying 
the  orthodox  faith.  The  most  important  feature  of  this  creed  is  the 
application  of  the  word  cojituhstantial  {ifAoowios)  to  the  Son,  to  indicate 
the  naturo  of  his  union  with  the  Father ;  this  word  had  been  pur- 
posely omitted  in  the  creed  proposed  by  Eusebius.  The  creed  agreed 
upon  by  the  council  was  signed  by  aU  the  bishops  present,  except  two. 
The  council  excommunicated  Arius,  who  was  immediately  afterwards 
banished  by  the  emperor.  [Ariub,  in  Bioa.  Drv.j  The  time  for  the 
celebration  of  Easter  was  also  fixed  by  this  council,  in  favour  of  the 
practice  of  the  Western  church.  [Easter.]  It  also  decided  against 
the  schism  of  Meletius.  The  only  documents  which  have  been  handed 
down  to  us  from  this  council  are  its  creed,  its  synodical  epistle,  and  its 
twenty  canons.  These  canons  contain  no  catalogue  of  the  books  of 
the  Bible. 

Conttantitiople,  First  Council  of,  convoked  by  the  Emperor  Theodo- 
siiis  I.,  in  382,  confirmed  the  canons  of  the  council  of  Nice,  and 
established  the  dogma  of  the  divinity  of  the  Holy  Ghost  against  the 
attacks  of  Macedonius.  The  council  consisted  of  150  eastern  bishops, 
who  decided  among  other  questions  that  the  Bishop  of  Constantinople 
should  take  rank  next  to  the  Bishop  of  Rome.  The  canons  of  this 
council  were  acknowledged  by  Damasus,  bishop  of  Rome,  and  the  other 
western  prelates. 

Bphaut,  Council  of,  convoked  by  Theodosius  II.,  in  481,  consisted 


of  about  200  blBhops,  and  was  attended  by  the  legates  of  Celesti- 
nus,  bishop  of  Rome.  It  condemned  Nestorius.  [Nsstobius,  in 
Bioo.  Div.] 

CcUckedon,  Council  of,  convoked  by  the  Emperor  Maroianus,  in  451, 
consisted  of  630  bishops,  and  the  legates  of  Leo  I.,  bishop  of  Rome. 
It  condemned  the  spurious  coimcil  of  Ephesus  in  449,  which  had 
approved  the  doctrines  of  Eulyches  and  of  Dioscorus  concerning  the 
two  natures  in  Jesus  Christ.    [Euttches,  in  Bioo.  Drv.] 

Constantinople,  Second  Council  of,  convoked  by  Justinian,  in  553, 
condemned  the  tenets  of  Origenes,  as  well  as  the  doctrines  known  by 
the  name  of  the  ''  three  chapters."  The  canons  of  this  council  were 
first  disetpproved,  and  afterwards  sanctioned,  by  Yigilius,  bishop  of 
Rome.     [Oriobnes  and  Vigilius,  in  Bioa.  Div.] 

Constantinople,  Third  Council  of,  in  680,  convoked  by  the  Emperor 
Constantine  Pogonatus,  confirmed  the  canons  of  the  five  previous 
oecumenical  councils,  and  condenmed  the  tenets  of  the  Monothelites, 
an  ofiBdioot  of  the  Eutychians. 

Nice,  Second  Council  of,  convoked  by  the  Emperor  Constantine,  son 
of  Irene,  in  787,  consisted  of  above  350  bishops,  and  was  attended  by 
the  legates  of  Pope  Adrian  I.  It  condemned  the  Iconoclasts,  and 
sanctioned  the  worship  of  images  in  the  churches.  The  authority  of 
the  above  seven  councils  is  acknowledged  by  the  Greek  as  well  as  tlie 
Latin  chiuxihes. 

Constantinople,  Fourth  Council  of,  convoked  by  the  Emperor  Basilius, 
in  859,  and  attended  by  the  l^;ates  of  Pope  Adrian  II.,  condemned 
the  schism  of  Photius,  and  restored  Ignatius  to  the  see  of  Constanti- 
nople.   [Photius,  in  Bioo.  Div.] 

LaUran,  First  Council  of,  styled  the  Ninth  CBcumenic,  was  convoked 
by  Pope  Calixtus  II.,  in  1123,  and  consisted  only  of  the  Western  or 
liatin  bishops,  the  Greek  Churoh  having  completely  separated  itself 
from  that  of  Rome  long  before.  It  made  several  canons  of  discipline 
against  simony,  clerical  concubinage,  and  the  alienation  of  church 
property:  it  placed  the  incumbents  of  parishes  under  the  superintend- 
ence of  the  respective  bishops,  and  bestowed  indulgences  on  those  who 
took  the  cross  for  the  defence  of  Palestine. 

J^HUeran,  Second  General  Coimcil  of,  convoked  by  Innocent  II.,  in 
1139,  condemned  the  antipope  Anacletus,  and  his  patron  Roger,  Count 
of  Sicily;  condemned  also  the  heresies  of  Peter  of  Bniis,  and  of 
Amaldo  of  Brescia,  and  made  several  canons  of  discipline. 

Lateran,  Third  Council  of,  convoked  by  Pope  Alexander  III.,  in 
1179,  after  his  reconciliation  with  the  Emperor  Frederic  I.,  made  many 
canons  of  discipline  and  morality;  and  in  its  last  canon,  after  anathe- 
matising the  Cathari,  Patarini,  Albigenses,  and  those  who  afibrded  them 
protection,  it  stated  that,  although  the  Church  abhors  the  shedding  of 
blood,  it  does  not  refuse  the  countenance  and  support  of  the  temporal 
laws  of  Christian  princes,  because  the  fear  of  corporal  pxmiahment  is 
sometimes  efficacious  in  producing  spiritual  roformation.  The  Church, 
therefore,  allows  the  faithful  to  take  up  arms  against  the  anathematised 
heretics,  Cotteraux,  Braban^ons,  and  others,  who  wero  carrying  deso- 
lation everywhere,  and  places  those  who  wiU  fight  them  under  its  own 
especial  protection.  These  Cotteraux,  &c.,  appear  to  have  been  a  kind 
of  lawless  partisans  in  the  pay  of  turbulent  barons,  who  were  mixed  up 
with  the  sectarian  feuds  of  the  times,  especially  in  France.  Jews  and 
Saracen0  were  forbidden  by  the  council  to  possess  Christian  slaves. 

Lateran,  Fourth  Council  of,  convoked  in  1213  by  Pope  Innocent  IIL, 
met  in  November,  1215,  and  was  attended  by  the  patriarchs  of  Con- 
stantinople and  of  Jerusalem  (Constantinople  being  then  in  the  hands 
of  the  Latins),  and  by  above- 400  bishops.  It  was  opened  by  the  pope 
in  person.  It  sanctioned  seventy  canons,  or  decrees,  which  had  been 
framed  by  the  pope,  especially  on  matters  of  discipline ;  and  its  regu- 
lations are  often  quoted  by  canonists  on  questions  of  marriage,  benefices, 
the  election  of  bishops  and  abbots,  ftc  It  enf oreed  auricular  confession, 
at  least  once  a  year,  on  all  the  faithful  who  have  reached  the  age  of 
discretion,  forbidding  the  confessor  to  reveal  any  part  of  the  confession, 
under  pain  of  deposition  and  confinement  for  life  in  a  monastery.  It 
enjoined  that,  to  every  cathedral  or  collegiate  church  there  shall  be 
appointed  a  teacher  of  grammar  and  other  uts,  for  the  poor  of  the  laity 
as  well  as  of  the  clergy,  who  shall  be  taught  gratis.  In  the  metropo- 
litan churches  there  was  to  be  also  a  professor  of  theology,  to  teach 
and  explain  to  the  priests  and  other  ch\m;hmen  the  Holy  Scriptures 
and  the  care  of  souls.  The  council  likewise  promulgated  an  exposition 
or  profession  of  faith,  in  which  the  doctrine  of  transubstantiation  was 
expressly  included.  The  council  anathematised  all  heresies  contrary 
to  any  part  of  the  said  profession ;  and  decreed  that  heretics,  after 
being  condemned  by  the  Chureh,  shall  be  given  over  to  the  secular 
powers,  which  are  enjoined  to  drive  away  from  their  territories  all  such 
heretics ;  and  if  the  temporal  lord  neglect  to  do  so,  he  shall  be  excom- 
municated b^  the  bishop ;  and  if,  within  a  year,  he  does  not  make  his 
submission,  mformation  shall  be  given  to  the  pope,  who  will  release  his 
vassals  from  their  oath  of  allegiance,  and  -^1  give  the  lands  of  the 
refractory  feudatory  into  the  lumds  of  an  orthodox  feudatory,  saving 
the  rights  of  the  superior  or  paramoimt  lord,  provided  the  latter  makes 
no  obstacle  to  the  execution  of  this  ordinance.  The  Gallician  theo- 
logians, however,  reject  this  canon,  as  an  abuse  of  power  on  the  part  of 
the  council,  or  rather  of  the  pope  who  had  frameil  the  canon. 

(Richard, '  Analyse  des  Conciles ;  *  '  Concile  Quatricme  de  Lateran.') 

Lyon,  Pint  Council  of,  convoked  in  1245  by  Pope  Innocent  IV.  for 
the  extirpation  of  heresy  and  solusm,  for  the  affording  of  assistance  to 
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the  ChiifitianB  of  PaleBtine,  and  also  to  judge  of  the  charges  agaiiut  the' 
£mperor  Frederic  II.,  whose  councillor,  Thaddeus  of  Suessa,  undertook 
to  defend  his  master.  After  listening  to  his  defence,  the  council  excom- 
municated Frederic ;  and  then  the  pope,  in  presence  of  the  council, 
pronounced  sentence  of  deposition  agamst  that  emperor.  It  was  not 
the  council  that  assumed  to  depose  Frederic ;  nor  did  Innocent  IV., 
as  Boflsuet  remarks,  support  his  sentence  by  alleging  the  sanction  of 
the  council  to  it,  as  he  alleged  in  other  decrees  which  he  issued  in  the 
same  council ;  the  pope  merely  says  that  he  pronounced  the  sentence 
of  deposition  in  the  presence  of  the  holy  council  assembled.  The 
council  also  ordered  a  new  crusade  for  the  recovery  of  the  Holy  Land, 
and  made  provision  for  the  fimds  required  for  the  purpose. 

Xyofi,  Second  Council  of,  convoked  in  1274  by  Pope  Gregory  X.,  for 
the  object  of  reforming  discipline  and  the  morals  of  the  clergy,  for  the 
reunion  of  the  Greek  Church,  and  for  the  assistance  of  the  Christians 
of  Pftlestine.  The  assembly  was  very  numerous,  consisting  of  more 
than  500  bishops  and  1000  inferior  dignitaries  of  the  Churdh,  besides 
the  ambassadors  of  many  princes,  especially  of  Michael  Comnenus, 
emperor  of  Constantinople,  who  wrote  to  profess  his  adherence  to  the 
orthodox  Roman  CathoHc  faith,  and  to  admowledge  the  primacy  of  the 
see  of  Rome.  Thirty-eight  Greek  prelates  sent  in  likewise  their  act  of 
adhesion.  The  council  made  several  regulations  concerning  the  election 
of  bishops,  and  the  appointment  of  parish  inc\unbent8,and  the  adminis- 
tration of  church  property. 

Vienne  (in  Dauphiny),  Council  of,  convoked  by  Pope  Clement  Y.,  in 
1811,  condemned  the  order  of  the  Templars,  and  the  pope  suppressed 
the  order  and  confiscated  their  property.  [Tehplabb.]  It  likewise 
condemned  the  so-called  Beggars,  Fratricelli,  and  other  heretics,  and 
made  several  regulations  of  discipline  concerning  the  monasteries 
and  hospitals.  It  also  promulgated  a  profession  of  faith  concern- 
ing the  human  nat\ire  of  Jesus  Christ,  according  to  the  testimony  of 
St.  John. 

Conatance,  Council  of,  was  assembled  in  1414  at  the  request  of  the 
emperor  Sigismund,  chiefly  to  put  an  end  to  the  great  schism,  during 
which  John  XXIIL,  Gregoiy  XII.,  and  Benedict  XIIL,  each  claimed 
the  rank  and  office  of  sovereign  pontiff.  The  Council  deposed  all 
throe,  and  elected  Ottone,  cardinal  Colonna,  as  legitimate  pope,  by  the 
name  of  Martin  V.  It  was  on  this  occasion  that  a  canon  or  decree  was 
passed,  asserting  the  supremacy  of  a  general  council  over  the  pope. 
Gregory  and  John  XXIII.  submitted  to  this  decision,  the  latter  after 
mudi  demurring;  but  Benedict  continued  the  schism  in  Spain  to  the 
time  of  his  death.  The  Council  was  also  engaged  in  the  trial  of  John 
Huss,  who  was  summoned  and  appeared  before  it,  and  was  arrested  by 
order  of  the  Council,  notMrithstanding  a  safeguard  from  the  emperor. 
His  doctrines  were  condemned  as  heretical,  and  as  he  would  not  retract 
he  was  publicly  degraded  from  his  priestly  office,  and  then  consigned 
to  the  civil  magistrates,  who  hj  order  of  uie  emperor  had  him  burnt. 
For  the  peculiar  opinions  of  Huss,  some  of  which  concerned  doctrine, 
and  others  discipline,  see  Hubs,  John,  in  Biog.  Diy.  The  Council 
condemned  likewise  the  doctrines  of  Wycliffe,  most  of  which  were 
identical  with  those  of  Huss.  Jerome  of  Prague,  a  disciple  of  Huss, 
having  been  brought  before  the  Council,  first  retracted  his  obnoxious 
doctrines,  but  being  still  kept  in  prison,  as  his  retractation  was  not 
considered  to  be  sincere,  he  demanded  a  public  audience,  at  which  he 
declared  that  he  had  recanted  only  through  a  temporanr  weakness, 
and  that  he  persisted  in  his  master's  doctrines ;  upon  which  he  was 
also  condemned  to  the  stake,  to  which  he  went  with  the  greatest 
serenity.  Poggio  Bnux;iolini,  who  was  present  at  the  tragical  scene, 
bears  full  evidence,  in  his  letter  to  Aretino,  to  the  firmness  of  the 
victim ;  and  so  does  ^neas  Sylvius,  afterwards  Pope  Pius  II.,  in  his 
'  Historia  Bohemica.' 

The  Council  had  promised  to  occupy  itself  with  a  reform  of  church 
discipline,  which  was  much  wanted  in  that  age ;  but  it  did  little  in 
that  way,  having  been  abruptly  dissolved  by  the  new  pope  Martin  Y. 
in  April,  1418.  The  Council  of  Constance  is  one  of  the  most  notorious 
in  the  history  of  the  church,  and  was  one  of  the  most  numerous  ever 
assembled.  Lenfaat  has  given  a  full  and  instructive  account  of  all  its 
proceedings,  session  after  session.  ('  Histoire  du  Concile  de  Constance,' 
2  vols.  4to,  Amsterdam,  1727.) 

The  next  general  council  is  that  of  Bade,  which,  on  account  of  its 
importance  in  the  history  of  the  Church,  deserves  more  particular 
notice.  The  council  of  Basle  was  convoked  by  Pope  Martin  V.  in  1430, 
in  conformity  to  a  decree  of  the  council  of  Constance,  session  89,  which 
had  provided  that  a  new  general  council  should  assemble  within  five 
years.  Pope  Martin  appointed  Cardinal  Julian  Ceearini,  his  legate  in 
Germany,  to  preside  over  the  oounciL  Soon  after,  Martin  died 
(February,  1431),  and  his  successor,  Eugenius  IV.,  confirmed  Cesarini 
as  president  of  the  council  The  first  session,  or  meeting,  took  place 
in  December,  1431,  when  Cardinal  Julian  opened  the  council  by  an 
eloquent  speech,  in  which  he  exhibited  the  evils  of  the  Church  result- 
ing chiefly  from  the  relaxation  of  its  discipline ;  and,  having  exhorted 
the  fathers  and  the  clergy  in  general  to  give  the  example  of  regularity 
and  piety  to  their  flocks,  he  stated  the  two  great  objects  of  the  present 
coimcil  to  be,  one,  the  reunion  of  the  Eastern  and  Western  Churches, 
and  the  other,  an  effectual  reform  of  the  Church  in  general  in  all  its 
members.  The  council  then  appointed  its  various  deputations,  or 
committees,  to  examine  at  length  the  matters  laid  before  each  of  them 
and  make  their  reports  thereon,  which  were  to  be  taken  into  con- 


sideration by  the  whole  council  assembled  in  session,  and  there  put  to 
the  votes. 

The  second  session  of  the  council  took  place  in  Febniaiy,  1432.  In 
the  interval  between  the  first  and  second  sessions  it  became  known  at 
Basle  that  Pope  Eugenius  intended  to  dissolve  the  council  as  likely  to 
prove  troublesome  to  him  if  allowed  to  sit  much  longer,  and  that  he 
had  actually  framed  the  bull  for  its  dissolution.  In  consequence  of 
this,  the  council  issed  a  decree  declaring  that  it  held  its  power  imme- 
diately from  Jesus  Christ,  the  Head  of  the  Church ;  and  that  every 
person,  even  the  pope,  was  bound  to  obey  its  dedsions  in  matters  of 
faith,  as  well  as  for  the  extirpation  of  schism,  and  likewise  for  the 
reformation  of  the  Church.  Meantime  the  pope  had  issued  his  bull  of 
dissolution.  Cardinal  Julian  then  wrote  two  forcible  letters  to  Euge- 
nius, maintaining  the  rights  of  the  council,  and  asserting  Ihat  according 
to  the  canons  of  the  council  of  Constance,  by  which  he  himself, 
Eugenius,  held  the  papal  dignity,  as  successor  to  Martin  V.,  who  had 
been  elected  by  that  coimcU  after  it  had  deposed  Pope  John  XXIIL, 
and  the  other  claimants  to  the  papal  crown,  the  pope  had  no  power  of 
dissolving  a  general  council  onoe  lawfully  convoked  and  assembled, 
until  that  council  had  performed  the  taisk  for  whidi  it  had  been 
convoked.  The  fathers  sent  likewise  a  EynodBl  answer,  of  the  same 
meaning,  to  the  papal  bull,  in  which  they  asserted  that  the  pope, 
although  the  ministerial  head  of  the  Churoh,  was  not  exalted  above 
the  whole  mystical  body  of  the  Church,  as  that  mystical  body,  even 
exclusively  of  the  pope,  cannot  err  in  matters  of  faith,  being  under  the 
inspiration  of  the  Holy  Ghost ;  whilst  the  pope,  although  the  head  of 
the  Church,  might  err,  as  experience  showed.  The  body  of  the  Churdi 
represented  in  the  general  council  had  deposed  popes  who  had  erred 
in  matters  of  £aith,  but  no  pope  had  ever  assumed  to  condemn  or 
excommunicate  the  whole  body  of  the  Church. 

In  the  third  session,  April,  1432,  the  council  summoned  Eugenius 
to  revoke  the  bull  of  dissolution,  and  to  attend  the  council  in  person 
in  three  months'  time,  or  to  send  persons  with  full  powers  to  represent 
him. 

In  the  fourth  session,  June,  same  year,  a  safe  conduct  was  given  to 
the  Bohemian  deputies  who  proposed  to  appear  before  the  council  to 
arrange  matters  for  the  religious  peace  of  their  country.  Pope  Eugenius 
being  reported  ill  at  the  time,  the  council  decreed  that  in  case  of  his 
death,  the  council  should  not  proceed  to  the  election  of  his  successor 
any  where  else  but  in  the  body  of  the  counciL  Any  other  election 
was  declared  beforehand  to  be  null  and  void. 

In  the  fifth  session,  in  August  of  the  same  year,  three  judges  were 
appointed  to  examine  questions  of  faith.  The  Bishop  of  Taranto,  sent 
by  Eugenius  as  his  legatee,  delivered  a  high  flown  speech,  exalting  the 
papal  authority  as  the  only  fit  judge  of  the  place  and  time  for  the 
holding  of  councils,  and  he  stated  that  as  the  pope  could  not  then  leave 
Italy,  he  offered  to  remove  the  assembly  to  any  town  in  the  F^pal 
states  which  the  fathers  might  fix  upon.  The  coimcil  replied  that  to 
dissolve  or  remove  a  council  lawfully  assembled  would  be  to  renew 
schism  in  the  Church,  and  would  be  contrary  to  charity  and  the  in- 
spiration of  the  Holy  Ghostw 

In  the  sixth  session,  September,  the  council  decreed  that  as  Pope 
Eugenius  did  not  make  his  appearance,  he  should  be  declared  "  con- 
tumax  "  after  being  cited  three  times  at  the  gate  of  the  church. 

In  the  seventh  session,  November,  the  decree  of  the  fourth  session 
was  confirmed,  forbidding  the  cardinals  to  hold  a  conclave,  in  case  of 
the  pope's  demise,  without  permission  from  the  counciL 

In  the  eighth  session,  December,  a  further  delay  of  two  months  was 
granted  to  Eugenius  to  revoke  his  bull  of  dissolution,  after  which  the 
council  would  proceed  canonically  against  him.  It  was  also  decreed 
that  any  other  council  convoked  elsewhere,  would  be  a  cabal  and  a 
schism,  as  there  could  not  be  more  than  one  general  coimcil  assembled 
at  a  time.  The  Bohemian  deputies  arrived  at  Basle  in  January,  1438. 
They  laid  before  the  council  the  demands  of  their  constituents,  namely 
the  sacrament  "  sub  utraque  "  for  the  laity ;  iiuA  the  deigy  should 
have  no  power  over  temporal  things,  and  that  the  word  of  God  should 
be  preached  Mrlj  and  freely.  The  council  upon  this  appointed  depu- 
ties to  repair  to  Bohemia  to  confer  upon  these  matters  on  the  spot. 

In  the  ninth  session,  January,  1433,  the  Emperor  Siginnund  having 
by  letters  patent  taken  the  council  and  all  its  members  under  his 
especial  protection,  the  council  on  its  part  declared  that  it  would  pro- 
tect Sigismund  from  any  arbitrary  act  of  the  pope  against  him. 

Tenw  session,  February,  1483.  The  council  was  proceeding  to 
declare  Eugenius  "  contumax,"  but  the  emperor  and  Cardinal  Julian 
interposed,  and  offered  to  write  to  the  pope,  upon  which  the  council 
adjourned  its  proceedings. 

Eleventh  session,  Apnl  same  year,  it  was  decreed  that  if  the  pcipe 
henceforth  neglected  to  assemble  a  general  council  every  ten  years,  as 
ordained  in  the  ninth  session  of  the  council  of  Constance,  the  right  of 
convocation  should  devolve  upon  the  bishops  without  the  pope's  per- 
mission. The  fathers  likewise  confirmed  the  decree  of  the  council  of 
Constance,  by  which  a  general  council,  once  assembled,  could  not  be 
adjourned,  transferred  or  prorogued  by  the  pope  without  the  consent 
of  two-thirds  of  the  members.  Meantime  Eugenius  had  sent  two 
legates  to  the  council,  with  full  powers ;  but  the  council  would  not 
a<hnit  them,  as  the  pope  had  not  revoked  his  bull  of  dissolution. 

Twelfth  session,  July.  The  council  summoned  Pope  Eugenius  to 
revoke  within  two  months'  time  his  declaration  of  transferring  the 
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council  to  another  place.  It  also  passed  sereral  regulations  of  disol- 
piine,  against  simony,  ftc.  Eugenius  on  his  part  abrogated  by  a  bull 
the  decrees  of  the  council  against  himself,  and  declared  the  council  to 
have  been  in  error  when  it  asserted  its  superiority  aboTe  the  pope. 

Tliirteenth  session,  September.  At  the  request  of  the  Duke  of 
Bavaria  another  month  was  allowed  to  Eugenius  before  the  fathers 
passed  judgment  upon  him. 

Fourteenth  session,  November.  The  Emperor  Sigismund  was  pre- 
sent at  the  council.  Three  months  were  granted  to  Eugenius  to  revoke 
all  his  acts  against  the  council. 

Fifteenth  session.  Eugenius,  having  at  length  listened  to  the  media- 
tion of  France,  Buigundy^  and  other  powers,  revoked  the  bulls  which 
he  had  launched  against  the  council,  and  issued  another  bull  according 
to  the  form  sent  to  him  by  that  assembly,  in  which  he  declared  that 
although  he  had  dissolved  the  council  of  Basle  lawfully  assembled,  yet, 
in  order  to  avoid  dissension,  he  now  declared  that  the  council  had  been 
lawfully  continued  since  its  first  beginning,  and  that  he  approved  of  all 
its  decisions,  and  declared  the  bull  of  dissolution  to  be  null  and  void. 
He  then  appointed  four  cardinals  to  preside  in  the  coimcil  together 
with  Cardinal  Julian. 

Sixteenth  session,  February,  1434.  The  letters  of  Eugenius  were 
read  in  full  coimcU  and  presence  of  the  Emperor  Sigismimd.  The 
papal  legates  were  introduced  and  incorporated  with  the  counciL 

Seventeenth  session,  April.  The  legates  were  made  to  swear  to 
support  the  dignity  of  the  council,  and  to  observe  its  decrees  as  well 
OS  those  of  the  Council  of  Constance,  and  that  their  authority  should 
be  dependent  on  that  of  the  council  and  not  coactive  wi\h  or  com- 
pulsory upon  the  council. 

Eighteenth  session,  June.  The  council  confirmed  the  decrees  of  the 
fourUi  and  fifth  sessions  of  the  Council  of  Constance.  John,  Patriarch 
of  Antioch,  read  a  thesis  in  favour  of  the  superiority  of  the  general 
council  above  the  pope. 

Nineteenth  session,  September.  Couferences  with  the  ambassadors 
of  John  PaUeologus,  emperor  of  Constantinople,  concerning  the  pro- 
jected union  of  the  Eastern  and  Western  churches.  Legates  appointed 
by  the  council  to  proceed  to  Constantinople.  The  council  decreed  that 
in  every  university  there  shall  be  professors  of  Hebrew,  Arabic,  Greek, 
and  ChaldsDan. 

Twentieth  session,  January,  1486.  Decrees  of  reform  of  church 
discipline,  penalties  against  concubinarian  priests,  &c. 

Twenty-first  session,  June.  Decree  against  the  "  annates,"  or  first 
fruits,  and  other  payments  and  fees  exacted  by  the  court  of  Rome. 
Three  years  of  undisturbed  possession  of  a  benefice,  obtained  by  legiti- 
mate title,  to  be  considered  as  affording  a  prescriptive  title  to  the 
po&sesBor.  Several  decrees  on  public  worship  and  other  matters. 
I*ope  Eugeni\]s  remonstrated  strongly  against  the  suppression  of  the 
*'  annates,"  urging  that  the  council  ought  at  leost  to  make  compensa- 
tion for  the  support  of  the  Holy  See.  Canlinal  Julian's  reply  to  the 
pope's  remonfiirances. 

Twenty-second  session,  October.  Condemnation  of  a  book  written 
by  an  Austin  friar,  who  had  ascribed  some  attributes  to  the  human 
nature  of  Christ  which  properly  belonged  to  his  divine  nature. 

Twenty-third  session,  March,  1430.  Decrees  concerning  the  free 
election  of  the  pope,  his  profe«Bion  of  faith,  the  number  of  cardinals 
reduced  to  twenty-four,  kc.  All  reserved  benefices,  mandates,  and  other 
grants  applied  by  the  popes  to  their  own  profit,  declared  null  and  void. 

Twenty-fourth  session,  April.  The  legates  of  Eugenius  ui^ged  the 
fathers  to  fix  upon  a  town  where  to  assemble  a  new  council,  in  order 
to  meet  the  Eastern  emperor  and  his  retinue  and  prelates,  for  the 
purpose  of  efiecting  the  reconciliation  of  the  two  churches.  A  con- 
gregation was  held  in  consequence,  which  was  attended  by  367  prelates, 
two-thirds  of  whom  voted  for  the  city  of  Basle,  if  the  Greeks  should 
agree  to  it,  and  if  not,  they  proposed  Avignon  or  some  town  of  Savoy. 
A  deputation  was  sent  to  Eugenius  to  entreat  him  to  crown  the  labours 
of  the  present  council  by  the  reunion  of  the  Eastern  with  the  Western 
churches,  and  inviting  him  to  come  in  person  and  expedite  the  neces- 
sary bulla.  Eugenius,  however,  supported  by  a  minority  in  the  council, 
was  for  holding  a  new  council  in  some  town  of  Italy,  and  many  months 
elapsed  in  fruitless  negotiations  upon  this  subject. 

Twenty-fifth  session.  May,  1487.  The  council  decreed  that  the 
CDCumenic  coimcil  for  the  union  of  the  two  churches  should  sit  either 
at  Basle  or  at  Avignon.  Most  of  the  fathers  did  not  wish  to  go  to 
Italy,  where  they  would  have  been  too  much  in  the  power  of  the  pope. 
A  division  then  occurred  in  the  assembly.  A  minority  joined  the  papal 
legates,  and  made  a  decree  by  which  they  nssiuned  the  authority  and 
name  of  a  council,  and  transferred  the  councU  to  Ferrara.  Eugenius 
hastened  to  issue  a  bull  which  confirmed  this  decision,  and  immediately 
caused  a  squadron  of  galleys  to  be  equipped  at  Venice,  to  proceed  to 
Constantinople  with  three  papal  legates,  for  the  purpose  of  bringing 
the  emperor  and  the  eastern  prelates  to  Ferrara.  The  council  of  Basle, 
that  IS  to  say  the  majority  of  that  o«?en)bly,  which  had  kept  together, 
sent  likewise  galleys  for  a  similar  puq^o.^e,  but  they  were  too  late,  and 
the  emperor  repaired  to  Venice  with  the  papal  legates  on  board  the 
V  enetian  galleys.  Cardinal  Julmn,  who  was  still  at  Basle,  proposed  to 
the  council  to  send  a  deputation  to  Venice  to  receive  the  emperor  on 
his  lauding,  and,  by  explaining  to  him  how  matters  stood,  to  endeavour 
to  bnng  him  to  Basle.  The  fathers,  however,  hesitated  and  lost  time. 
Up  to  this  period  the  council  of  Basle  is  considered  by  most  Roman 


Catholio  theologians,  to  have  been  truly  ocoumenic  and  legitimate,  as 
Pope  Eugenius  had  solemnly  acknowledged  it  as  such  since  November, 
1483,  and  had  since  acted  in  union  with  it  by  means  of  his  legates. 
Biit  some  ultramontane  divines,  and  Holstenius  among  the  rest,  con- 
trovert the  authority  of  the  council  altogether.  Pope  Nicholas  V. 
however,  who  succeeded  Eugenius,  in  his  bull  beginning  "  Ut  pacis,** 
dated  Spoleto,  July,  1449,  speaks  of  the  council  of  Basle  with  respect 
as  a  council,  and  not  be  a  conciliabulum,  and  Eugenius  himself  in  his  _ 
letters  to  his  legates  in  Germany,  dated  Rome,  August,  1446,  inserted  ~ 
in  the  Annals  of  liaynaldus,  speaks  of  the  general  councils  of  Constance 
and  Basle,  as  being  by  him  acknowledged  and  venerated,  without 
prejudice,  however,  to  the  right  and  pre-eminence  of  the  Holy  See. 

The  council  of  Basle,  in  its  twenty-sixth  session,  July,  1437,  again 
summoned  Eugenius  to  appear  before  it,  and  Eugenius  answered  by  a 
bull  for  the  dissolution  of  the  council,  appointing  the  meeting  of  a  new 
council,  to  which  he  invited  aU  Christian  prelates,  and  forbidding 
under  heavy  canonical  penalties,  the  mi^Ling  of  any  more  synodal  act« 
at  Basle,  after  the  period  of  thirty  days,  which  were  to  be  employed  in 
winding  up  the  negotiations  with  the  Bohemian  deputies.  King 
Charles  VII.  of  France  forbade  his  bishops  to  repair  to  Ferrara. 

In  their  twenty-seventh  session,  September,  the  fathers  at  Basle 
declared  null  and  void  the  creation  of  two  cardinals  recently  made  by 
Eugenius. 

In  the  twenty-eighth  session,  October,  the  period  assigned  to  Euge- 
nius for  his  appearance  being  expired,  the  fathers  declared  him  "  con- 
tumax,"  and  resolved  to  proceed  canonioally  against  him.  Eugenius  at 
the  same  time  issued  a  bull,  transferring  the  council  to  Ferrara.  In  his 
letters  to  his  legates  in  Germany  he  speaks  of  the  council  of  Basle  as  a 
legitimate  assembly,  until  the  order  for  transferring  it  to  Ferrara. 

In  the  twenty-ninth  session,  October,  the  fathers  rejected  the  bull  of 
transfer  to  Ferrara,  and  assigned  their  reasons  for  it. 

In  January,  1438,  one  Cardinal  Nicholas,  Eugenius's  legate,  opened 
the  new  council  at  Ferrara.  Cardinal  Julian,  who  still  remained  at 
Basle,  quitted  that  town  with  four  other  prelates,  and  joined  the 
council  of  Ferrara.  The  council  of  Basle  was  dedared  henceforth 
null,  and  all  its  future  acts  were  declared  void.  Several  theolo^ana 
date  from  this  epoch  the  termination  of  the  legality  of  the  council  of 
Basle.  That  assembly,  however,  went  on  holding  its  sessions  for  five 
years  longer,  and  a  schism  in  the  Church  was  the  result.  The  council 
of  Basle  deposed  Eugenius  in  1439,  and  elected  Amadeus  VIII.  of 
Savoy,  by  the  name  of  Felix  V.  These  measures,  however,  were  dis- 
countenanced by  the  great  majority  of  the  catholic  world;  France, 
England,  and  Germany  disapproved  of  them.  Most  of  the  bishops 
withdrew  from  Basle,  and  their  places  were  fiUed  up  by  archdeacons, 
friars,  provosts,  and  doctors,  and  other  churchmen  not  of  episcopal 
rank.  From  that  period  it  is  impossible  to  consider  the  council  of 
Basle  any  longer  as  ax;umenic.  The  last  session  of  this  self-styled 
council  of  Basle  was  held  in  May,  1448,  when  it  decreed  that  within 
three  years  a  council,  or  rather  a  continuation  of  the  council,  should 
be  held  at  Lyon.  It,  however,  met  ultimately  at  Lausanne,  in  1449, 
when  Felix  having  abdicated,  the  remaining  fathers  of  the  council  of 
Basle  made  their  peace  with  Nicholas  V. 

In  the  collection  of  the  Acts  of  General  Councils,  handsomely  pub- 
lished in  Greek  and  Latin,  by  order  of  Pope  Paul  V.,  *  Conciliurum 
generalium  Ecclesieo  Catbolicae,'  4  vols,  folio,  Rome,  1628,  the  council 
of  Basle  is  altogether  omitted,  but  that  of  Constance  is  inserted.  The 
following  wTiters  have  treated  especially  of  the  council  of  Basic : — 
^neas  Sylvius  Piccolomini  (afterwards  Pope  Pius  V.),  who  was  for  a 
time  secretary  to  the  coimcil,  in  his  '  Opera,'  which  also  contain  the 
two  celebrated  epistles  of  Cardinal  Julian  to  Pope  Eugenius,  maintain- 
ing the  paramount  authority  of  the  council;  le  P&e  Alexandre,  a 
Dominican, '  Dissertationes  de  Conciliis  Senensi  et  Basiliensi,'  in  the 
eighth  volume  of  his '  Historia  Ecclesiastica,'  Paris,  1714,  and  Venice, 
1749;  Richer  'Responsio  Synodalis  data  Basiliae,  Oratoribus  D. 
Eugenii  P.  P.  IV.,  in  Congregatione  Generali  III.,  Non.  Septemb. 
1432 :  De  Auctoritate  cujuslibet  Concilii  generalis  supra  Papam  et 
quoslibet  Fideles,  pars  preecipua,  et  in  cam  Commentarius,'  Coloniw, 
1613 ;  Lenfant, '  Histoire  de  la  Guerre  des  Hussites  et  du  Concile  de 
Basle,'  which  refers  chiefly  to  the  transactions  of  the  Bohemian 
schismatics  and  their  negociations  with  the  Council  of  Basle,  on 
particular  points  of  rite  and  discipline  ;  Richard  '  Analyse  de  Conciles.* 

Ferrara f  Council  of,  was  attended  by  Poj>e  Eugenius,  the  Emperor 
John  Manuel  PaUeologus,  the  patriarch  of  Constantinople,  Mark,  arch- 
bishop of  Ephesus,  and  about  twenty  more  eastern  bishops.  The  dis- 
cussions between  them  and  the  Latin  prelates  turned  first  upon  the 
dogma  of  the  proceeding  of  the  Holy  Ghost  and  the  word  "  filioque  " 
said  to  have  been  added  by  the  Latins. 

In  1439  the  council  was  transferred  to  Florence,  and  the  discussions 
were  continued.  The  two  parties  effected  a  reconciliation,  excepting 
Mark  of  Ephesus,  upon  the  dogma  of  the  Holy  Ghost,  that  of  purgatorj-, 
and  the  supremacy  of  the  pope,  which  the  Greeks  acknowledgtcl, 
"  saving  the  privileges  and  rights  of  the  patriarchs  of  the  East."  The 
act  of  union  was  signed  by  the  vicars  of  the  patriarchs  of  Alexandria, 
Antioch,  and  Jeniuulem,  and  by  several  metropolitans,  but  it  was  soon 
after  disavowed  by  the  great  body  of  the  Eastern  Church.  [Greek 
Church.]  The  eai^tern  prelates,  about  thirty  in  numljer,  left  Florence 
in  August,  1439,  t<7  return  to  their  country.  After  their  departure, 
Pope  Eugenius  continued  the  council,  although  it  coiild^no^ongor  bo 
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called  general,  the  reunited  Eastern  Church  being  no  longer  represented 
in  it.  The  fathers  of  Basle,  who  had  deposed  Eugenius,  were  declared 
heretical,  as  well  as  Felix  Y.,  who  was  declared  to  be  a  Bohismattc 
antipope.  After  several  other  decrees  the  Council  of  Florence  wcub 
closed  in  April,  1442.  The  French  and  other  divines  do  not  recognise 
the  authority  of  the  Council  of  Florence,  which  however  is  fully 
acknowledged  at  Rome.    The  same  may  be  said  of  the  following : — 

LaUran,  the  Fifth  Council  of,  was  convoked  by  Pope  Julius  II.,  in 
1512,  to  oppose  the  acts  of  the  pretended  council  of  Pisa,  when  a 
certain  number  of  prelates  hostile  to  Julius  had  assembled  under  the 
influence  of  the  king  of  France,  then  at  variance  with  the  pope. 
After  declaring  aU  the  acta  of  Pisa  null  and  void,  and  summoning  the 
French  prelates  to  appear  at  Rome,  Pope  Julius  died  in  February, 
1518,  but  his  successor,  Leo  X.,  continued  the  councU,  and  Louis  XIl., 
giving  up  the  "  Conciliabulum  "  of  Pisa,  sent  in  his  adhesion  to  the 
council  of  Lateran.  The  French  prelates,  however,  did  not  attend, 
under  various  exciises.  The  council  continued  assembled  till  March, 
1517.  It  chieflv  concerned  itself  with  matters  of  discipline.  Among 
others,  it  established  a  general  ecclesiastical  censorship  on  all  printed 
books,  under  pain  of  excommunication.  [Ceksorshtp  of  the  Press.] 
It  confirmed  the  concordat  made  at  Bologna  between  Pope  Leo  and 
Francis  L,  concerning  the  sees  and  benefices  of  France,  and  annulled 
the  previous  pragmatic  sanction  promulgated  by  King  Charles  VII., 
conformably  to  the  decrees  of  the  councils  of  Constance  and  Basle. 
The  concoi^dat  took  away  from  the  chapters  the  right  of  electing  to 
vacant  sees,  and  gave  the  nomination  to  the  king,  subject  to  the 
papal  sanction  and  ordination. 

Trtnity  the  Couneil  of,  is  the  last  cecumenio  council  of  the  Latin 
church,  and  is  acknowledged  as  such  by  the  Roman  Catholic  world, 
although  some  of  its  decrees  in  matters  of  discipline  are  not  sanctioned 
by  the  laws  of  many  states.    [Trent,  Council  op.] 

The  principal  collections  of  the  acts  of  the  councils  are :  Labb^  and 
Cossart,  '  Sacrorum  Conciliorum  nova  et  ampUssima  Collectio,'  with 
additions  by  Coleti  and  Mansi,  81  vols,  fol.,  Florence  and  Venice, 
1759-98 ;  '  Concilia  generalia  Ecdesio)  Catholicso  Pauli  V.  Pont.  Max. 
auctoritate  edita,'  4  vols.  fol.  Rome,  1628 ;  *  Condlia  QenenUia,'  edita 
aT.  Merlino,  2  vols,  fol.,  Cologne,  1580 ;  '  Concilia  Omnia,  tam  generalia 
quam  particnlaria,'  a  Petro  Crabbe,  2  vols.  foL,  Cologne,  1588-40; 
'  Collectio  Regia  maxima  Conciliorum,  seu  Acta  Conciliorum  et  Epistolse 
Decretales,  ac  Constitutiones  Summorum  Pontificum  ab  anno  Christ! 
34  ad  1714,  studio  Joh.  Harduini,  Soc.  Jesu;  cum  novis  indidbus/  12 
vols,  fol.,  Paris,  1714-15. 

There  are  also  collections  of  national  councils :  '  Collectio  Conciliorum 
Hispaniffi,  diligentia  Qarsiro  Loaisa  elaborata,'  fol.,  Madrid,  1598; 
'  Concilia  Magmo  Britannia}  et  Hibemiio  a  Synodo  Verolamiensi,  a.d.  446 
ad  Londinense,  A.D.  1717,  a  D.  Wilkins  coUecta/  4  vols,  fol.,  1787 ;  *  Sacra 
Concilia  Ecclesiic  Romano-Catholica)  in  Regno  Hungarim  celebrata,  ab 
anno  1016  ad  1784,*  fol.,  Vienna,  1742 ;  *  Concilia  antiqua  Galliac,  cum 
Epistolis  PontiJQcum,  Principum  Constitutionibus,  et  aliis  Gallicanso 
rei  Ecclesiastlcn  monimentis.  Opera  et  Studio  T.  Sirmondi,'  8  vols, 
fol.,  Paris,  1629  ;  *  Collectio  maxima  Conciliorum  omnium  Hispaniro  et 
novi  Orbis,  cura  et  studio  Jos.  Saenz  de  Aguirre,  editio  altera  novis 
additionibus  auota  a  Jos.  Catalano,  cum  indicibus,'  6  vols,  fol.,  Rome, 
1753 ;  *  Concilee  de  Toulouse,  B^ziers,  et  Naf bonne,  ensemble  les 
ordonnances  du  Comte  Raimond  contre  les  Albigeois,  par  Amaud 
Sorbin,  D.D.,'  8vo.,  Paris,  1569 ;  '  Atti  dell'  assemblea  degh  Arcivescovi 
e  Vescovi  della  Toscana  tenuta  in  Firenze,  I'anno  1787/  4to.,  Firenze, 
1787 ;  'Atti  e  decreti  del  Concilio  Diocesano  di  Pistojadell*  anno  1786,' 
4to.  Firenze,  1788 ;  '  Salmon,  Traits  de  I'etude  des  Conciles  et  de  leurs 
Collections,'  Paris,  1724. 

Some  of  the  old  Spanish  councils  are  very  important,  such  as  the 
Council  of  Biberis,  803,  which  concerned  itself  chiefly  with  the 
morals  of  the  faithful,  exposed  as  they  were  to  the  bad  example  of 
their  heathen  countrymen.  Its  canons,  to  the  number  of  eighty,  have 
come  down  to  us,  which  is  not  the  case  with  most  of  the  previous 
councils.  Several  of  the  councils  of  Toledo  are  also  very  nnportant 
for  the  elucidation  of  Church  history  and  controversy,  especially  on 
questions  of  discipline. 

The  Qreek  or  Eastern  Church,  since  its  separation  from  Rome,  has 
held  its  own  general  councils  or  synods  under  the  presidency  of  the 
oecumenic  patriarchs  of  Constantinople.  [Greek  Church;  Russian 
Church.] 

The  Protestant  and  Reformed  Churches  have  also  held  their  coimcils 
or  synods,  such  as  Dort,  Synod  of.  The  Synod  of  Emden,  in  1571, 
and  that  of  Sandomir,  for  the  Protestant  churches  of  Poland ;  the  general 
assemblies  of  the  Scottish  Church,  and  the  convocations  of  the  Church 
of  England,  are  also  a  sort  of  national  councils ;  but  the  Protestants  in 
general  do  not  admit  the  divine  inspiration  and  consequent  infallibility 
of  the  councils,  whether  general  or  national,  though  they  acknowledge 
the  doctrines  propounded  by  the  first  two  cccumenic  coimcilB  of  Nice 
and  Constantinople. 

COUNCILLORS.    [Corporations;  Municipal  Corporations.] 

COUNSEL,  an  abbreviation  of  counsellor,  by  which  in  England  is 
understood  a  barrister.  The  phrase  includes,  of  course,  Serjeants, 
Queen's  counsel,  and  by  courtesy  comprehends  those  who,  having  kept 
twelve  terms  at  one  of  the  inns  of  court,  have  been  permitted  to 
practise  under  the  bar.  [Barrister.]  The  word  has  no  plural  num- 
ber, andis  u4Qd  to  denote  either  one  or  more  counsel    The  duty  of 


counsel  is  to  give  advice  in  questions  of  law,  and  to  manage  causes  for 
clients.  They  are  styled  common  law,  equity,  or  chamber  counsel, 
according  to  the  nature  of  the  business  they  transact.  They  are  sup- 
posed to  plead  gratuitously.  [Asyocatb.]  In  the  words  of  Mr. 
Justice  Bayley,  1  Chit.  R.  851,  "they  are  to  be  paid  beforehand, 
because  they  are  not  to  be  left  to  the  chance  whether  they  shall  ulti- 
mately get  their  fees  or  not,  and  it  is  for  the  purpose  of  promoting  the 
honour  and  integrity  of  the  bar  that  it  is  expected  all  their  fees  should 
be  paid  when  their  briefs  are  delivered.  That  is  the  reason  why  they 
are  not  permitted  to  maintain  an  action  for  their  fees."  Counsel  may 
be  retained  generally,  that  is,  to  advocate  any  cause  in  which  the 
retaining  party  may  be  engaged,  or  specially  with  reference  to  a  pending 
cause ;  and  generally  speaking,  it  is  not  optional  for  counsel  to  refuse 
a  retainer ;  there  are  certain  rules,  however,  by  which  their  practice  is 
regulated. 

Counsel  in  a  cause  have  the  privilege  of  enforcing  anything  which  is 
contained  in  their  instructions  and  is  pertinent  to  the  matter  in 
question,  and  are  not  bound  to  inquire  whether  it  be  true  or  false ;  they 
are  also  at  liberty  to  make  fair  comments  on  the  evidence  adduced. 

Formerly,  in  cases  of  felony,  counsel  for  the  prisoner  were  not 
allowed  to  address  the  jury  on  his  behalf;  they  might,  however, 
examine  and  cross-examine  the  witnesses,  and  argue  points  of  law; 
but  now  bv  stat.  6  ft  7  Wm.  IV.  c  114,  all  persons  tried  for  felony 
may  make  full  answer  and  defence  by  counsel. 

Counsel  are  punishable  by  stat.  West  1.  8  Ed.  I.,  e.  28,  for  deceit  or 
collusion,  and,  it  is  said,  are  so  far  under  the  jurisdiction  of  the  judges, 
that  in  the  event  of  malpractioe  they  may  be  prohibited  from  addressing 
the  court.  They  are  certainly  bound  by  the  rules  established  by  each 
court  for  the  regulation  of  its  own  practice ;  and  for  professional  or 
other  misconduct  may  be  disbarred  by  the  inn  of  court  to  which  they 
belong     (Blackst.  *  Comm.,'  Mr.  Kerr's  ed.,  v.  iii.  p.  28.) 

COUNT,  through  the  French  word  comte,  from  the  Latin  comes, 
comUie,  meaning  companion.  Considered  in  its  original  acceptation, 
this  word  might  be  translated  by  assessor,  an  officer  who,  during  the 
Roman  republic,  was  given  as  an  assistant  to  the  proconsuls  or  the 
proprsDtors  sent  out  to  govern  the  provinces.  Cicero  speaks  of  these 
comites  in  several  passages  of  his  works.  Dion  Cassius  states  that 
Augustus  Ceesar  called  by  that  name  all  the  officers  of  his  imperial 
household.  These  comites  pronounced  judgment  on  all  matters 
referred  to  them  by  the  emperor,  and  their  judgments  had  the  same 
authority  as  the  Senatus  Consulta.  The  coimcil  of  state  instituted  by 
Napoleon  I.  gives  a  very  exact  idea  of  the  constitution  of  that  court 
tribunal.  Like  the  council  of  state,  the  latter  was  invested  with 
judicial,  legislative,  and  executive  power.  The  emperors  of  the  East 
followed  the  example  of  those  of  the  West,  with  this  difierenoe  only, 
that  the '  comites  created  by  Augustus  and  his  successors  were  the 
counsellors  of  the  emperor,  and  the  title  belonged  to  the  office  and  not 
to  the  person ;  whilst  at  the  court  of  Constantinople  it  was  quite  the 
contrary.  The  nomenclature  of  these  counts  fills  a  considerable  place 
in  the  Glossary  of  Ducange.  The  cornea  marcarum,  coimts  of  the 
frontiers,  which  were  formerly  called  marches  (a  denomination  still  in 
use  in  the  papal  stat^),  took  subsequently  the  title  of  marquis;  ah 
innovation  which  raised  long  and  serious  discussions  among  the  learned 
in  feudal  right  and  court  etiquette. 

Under  the  first  two  races  of  the  Frank  kings,  the  counts  were,  aa 
under  the  lower  empire,  officers  of  various  degrees.  The  count  of  the 
palace  was  the  first  dignity  in  the  state,  after  the  mmre  of  the  palace. 
He  presided  in  the  court  royal  when  the  prince  was  absent,  and 
possessed  sovereign  jurisdiction.  He  also  exercised  a  great  influence 
in  the  nomination  of  the  king's  delegates,  who,  under  the  title  of  counts, 
administered  the  provinces.  A  count  had  the  government  of  a  small 
district,  often  limited  to  a  town  and  its  dependencies.  He  was  at  the 
same  thne  a  judge,  a  dvil  administrator,  and  a  military  commander. 
In  case  of  war,  he  led  in  person  the  contingent  of  his  county  to  the 
army.  The  learned  DutiUet,  in  his  '  Recueil  des  Rois  de  France,  de 
leur  Couronne,  et  MaiBon,'  &c.,  expatiates  on  the  functions  of  ancient 
counts.  With  the  progress  of  time,  the  coimts,  as  well  as  the  other 
officers  appointed  to  govern  the  provinces,  the  towns,  and  the  frontiers, 
succeeded  in  rendering  their  places  hereditary,  and  in  making  them- 
selves sovereign  masters  of  the  districts  of  which  they  had  only  been 
created  removeable  and  revocable  administrators.  At  first  they  con- 
tented themselves  with  securing  the  reversion  to  their  sons,  then  to 
their  collateral  heirs,  and  finally  they  declared  those  places  hereditary 
for  ever,  under  Hugh  Capet,  the  son  of  Robert,  count  of  Paris,  who 
himself  onlv  obtained  the  throne  partly  in  consequence  of  that  con- 
cession. It  was  feudalism  that  introduced  inheritance  instead  of 
election  as  a  permanent  rule  in  political  successions.  The  supromo 
chief  of  the  ancient  Franks,  koning  (Lat.  rear),  was  a  magistrate,  and  ns 
a  magistrate  he  was  elected,  although  always  from  the  same  family. 
The  inferior  chiefs,  heri-zoghe,  graven,  rahhen-hurghe  •  (Lat.  duces,  comites, 
Judices),  were  also  elected. 

The  term  "  count "  is  now  become  in  France  a  mere  title,  conferring 
no  political  importance.    In  the  papal  states,  as  well  as  in  those  of 

*  JTeruMophs,  in  its  proper  acceptation,  means  IsatUr  qf  an  army,  tiom  tlie 
word  heer,  army,  aad  the  Terb  siehen,  to  lead.  Orave,  graf,  phm-^,  mMtna,  in 
all  the  Germanic  dialects,  the  authority  of  a  secondary  magistrate.  Jtdkhm' 
hurghe  means  notable  peraoni ;  they  are  employed  as  Judges  and  guardians  of 
publie  order.  ^.^...^^.^  ^..j ^  r^ 
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Austria,  it  may  be  bought  with  Buma  of  money  not  at  all  considerable ; 
and  in  the  other  monarchical  states  of  the  continent,  it  is  gpranted  as  a 
mark  of  imperial  or  royal  favour. 

The  title  of  earl,  or,  as  it  waa  often  rendered  in  Latin,  comes,  com- 
panion, is  of  very  high  antiquity  in  England,  being  well  known  to  the 
Saxons  under  the  name  of  ecUdormarif  that  is  to  say  elder-iMinf  and 
also  shiremany  becauBe  each  of  them  had  the  government  of  a  distinct 
ahire,  or,  aa  it  is  now  generally  called,  county.  The  sheriff,  under  his 
latinised  name,  is  called  vice-comes,  or  viscount,  which  term  [Viscount] 
is  now  one  of  the  titles  of  rank  in  the  British  peerage.  The  term 
count  seems  not  to  have  been  used  in  England  as  a  title  of  honour, 
though  the  wives  of  earls  from  a  very  early  period  have  been  addressed 
by  the  title  of  countess.  The  king,  in  mentioning  an  earl  in  any  writ 
or  commission,  usually  styles  him  "  trusty  and  well-beloved  cousin,"  a 
peculiarity  at  least  as  ancient  as  the  reign  of  Edward  III. 

COUNT.    [Declaration;  Pleading.] 

COUNTER- APPROACH  is  the  term  applied  m  fortification  to  any 
small  work  thrown  up  by  the  besieged  to  look  into  or  enfilade  any  of 
the  besiegers'  approaches.  As  its  name  indicates,  it  is  generally  made 
by  running  out  a  trench  from  one  of  the  outworks  to  some  advantageous 
rising  ground  in  its  vicinity,  or  to  such  a  position  that  a  battery  formed 
in  it  may  enfilade  some  of  the  enemy's  boyaux  of  communication 
which  have  been  directed  clear  of  the  main  works.  By  these  means,  an 
active,  vigorous,  and  energetic  defender  may  prolong  his  defence  con- 
siderably, as  each  countea*-approach  entails  much  loss  of  time  to  a 
besieger,  either  in  taking  it  or  making  fresh  communications.  In  no 
siege,  perhaps,  in  histoiy  has  this  plan  been  followed  out  to  so  great  an 
extent  and  with  such  great  success  as  at  Sebastopol :  there  a  force  as 
large,  and  for  a  time  much  larger,  than  the  besiegers,  with  an  unlimited 
supply  of  fnateriel,  was  enabled  to  push  out  counter-approaches  as  fast 
as  the  allies  could  advance  their  trenches ;  and  thus  the  besiegers  were 
every  now  and  then  surprised  and  stopped  by  finding  works  rapidly 
constructed  and  armed  on  their  flank  and  almost  in  their  rear,  entailing 
great  loss  of  time  while  the  works  were  extended  to  the  flank  and 
fresh  approaches  made  to  take  these  counter-approaches.  Thus  was  it 
with  the  Mamelon,  and  with  what  were  called  the  White  Works,  which 
cost  the  French  many  thousands  of  lives  to  take. 

COUNTER- ARCHED  REVETMENTS,  or  Bevitments  en  Dicharge, 
The  simple  or  plain  revetment  consists,  as  described  under  Bastion, 
of  a  retaining  wall  of  masonry,  strengthened  at  intervals  by  counter- 
forts, supporting  the  earth  of  the  rampart  which  rests  against  it ;  in 
the  counter-arched  revetment  the  mass  of  earth  does  not,  however, 
rest  against  the  main  wall,  which  is  therefore  made  for  the  escarp  only 
5  feet,  and  counterscarp  only  8  feet,  thick ;  and  the  counter-forts,  5  feet 
thick  and  16  feet  from  centre  to  centre,  extend  about  8  feet  back,  and 
rising  about  7  feet  above  the  foot  of  the  revetment,  are  then  covered 
and  connected  by  arches  turned  from  one  to  the  other,  which  support 
the  earth  of  the  parapet  and  thereby  form  a  bomb-proof  cover,  com- 
munication being  obtained  along  the  whole  extent  by  openings  cut  in 
the  piers.  With  loopholes  cut  in  the  front  wall,  counter-arched  revet- 
ments are  further  useful  in  affording  a  defence  for  the  ditch  by  a  low 
musketry  fire.  The  earth  of  the  rampart  is  retained  either  by  arches 
turned  from  end  to  end  of  the  counterforts  with  their  concavity  to  the 
front  wall,  or  by  a  flat  wall  connecting  the  piers,  or  without  anything 
at  all  by  the  earth  being  allowed  to  assume  its  natural  slope.  Hence  a 
further  advantage  of  the  coimter-arched  revetment  is,  that  the  besieger, 
after  breaching  the  front  wall,  must  break  through  these  coimter- 
arches  by  breaching  or  mining  the  piers  before  he  can  make  a  practi- 
cable breach.  To  make  the  destruction  of  the  piers  more  difficult,  and 
to  hinder  the  earth  falling  to  a  slope,  even  when  the  outer  revetment 
is  breached,  the  countei^orts  are  connected  in  portions  of  Camot's 
^stem  by  two  walls  1  foot  6  inches  thick  placed  at  11  and  18  feet  from 
tne  back  of  the  escarp,  and  arched  convex  towards  the  rear.  The  com- 
partments formed  by  this  netwof^  of  walls  are  then  filled  with  earth. 
[Revetment.] 

COUNTERFORT,  an  addition  to  the  thickness  of  a  quay  or  of  an 
abutment  wall,  made  for  the  purpose  of  increasing  the  dynamical 
resistance  of  the  latter ;  and  a  counterfort  differs  from  a  buttress  in  this 
respect,  that  the  former  is  placed  on  the  inside  of  the  wall,  where  it  is 
hidden  by  the  earthwork  or  other  backing;  whereas  the  latter  is 
apparent,  and  is  often  made  to  form  part  of  the  ai*chitectural  character 
of  a  building.  The  philosophical  principles  to  be  observed  with  either 
of  these  portions  of  a  building  are  however  the  some,  and  they  may  be 
stated  to  be,  that  they  should  distribute  the  effort  over  the  greatest 
possible  area,  and  also  as  far  as  possible  decompose  its  action,  in  such  a 
manner  as  to  bring  it  ultimately  upon  the  base  of  the  additional  struc- 
tures, which  can  more  easily  be  rendered  perfect  than  the  base  of  the 
whole  wall.  Counterforts,  when  used  to  strengthen  the  abutments  of 
a  bridge,  must  present  a  moment  of  dynamical  resistance  which  shall 
be  more  than  suflicient  to  compensate  for  the  deficiencies  of  the  abut- 
ment itself;  and  this  may  be  ascertained  by  supposing  that  the  mass  of 
the  cmmteiiort  is  applied  in  a  thin  sheet  along  Uie  inner  side  of  the  wall, 
or,  in  other  words,  that  the  mass  of  the  wall  is  increased  by  the  whole 
mass  of  the  counterfort.  But  evidently  this  is  an  unfavourable,  whilst 
it  is  a  safe  mode  of  calculation ;  for  it  leaves  entirely  out  of  account 
the  influence  of  the  leverage  of  the  projection.  When  counterforts 
are  applied  to  the  inner  faces  of  quay  walls  they  act  by  splitting  up 
into  portions,  as  it  were   the  effort  of  the  earthwork  behind  them 


nedrly  as  much  as  they  do  by  increasing  the  dynamicaJ  resistance  of 
the  walla  themselves.  Great  precautions  must  be  adopted  in  building 
such  counterforts  to  ensure  the  sound  binding  together  of  the  masoniy 
of  the  respective  parts  of  the  structure. 

COUNTER-FORTS,  in  military  architecture,  are  buttresses  of  brick 
or  stone  b\iilt  agtdnst  the  revetment  walls,  by  which  the  outward 
pressure  of  the  rampart,  or  of  the  natural  groimd  on  the  opposite  side 
of  the  ditch,  is  resisted.  The  rectangular  portions  at  N  and  u,fg.  2, 
Bastion,  are  counter-forts  so  situated.  They  are  intended  to  increase 
the  strength  of  such  walls,  and  are  formed  between  them  and  the  earth 
which  the  walls  retain.  Their  depth  is  usually  equal  to  the  mean  thick- 
ness of  the  revetment,  and  they  are  placed  at  intervals  of  about  18  feet 
from  each  other,  along  the  walls.  They  are  sometimes  connected 
together  by  counter-arches.     [Revbtment.J 

COUNTER- GUARDS  are  outworks  occasionally  constructed  on  the 
exterior  of  the  bastions  or  ravelins  of  a  fortress  in  order  to  retard  the 
formation  of  a  breach  in  either  of  those  works. 

The  counter-g^ard  is  in  general  merely  a  line  of  rampart  surmounted 
by  a  parapet,  and  broken  in  direction  so  as  to  form  two  faces  parallel 
to  those  of  the  work  which  it  covers ;  it  has  less  reUef  than  the  interior 
work,  in  order  that  the  fire  from  tiie  latter  may  pass  oyer  it,  and  when 
taken  may  not  afford  the  enemy  in  any  lodgment  which  he  may  form 
in  it  the  power  of  seeing  into  the  main  works.  Its  breadth  in  rear  of 
the  parapet  should  not  exceed  about  18  feet,  that,  while  there  may  be 
room  for  the  defenders,  the  enemy  may  not  have  sufficient  space  for  the 
establishment  of  a  battery  on  its  terrepl^n  ;  and  consequently,  that  he 
may  not  be  able  to  breach  the  bastion  or  ravelin  till,  by  mining  or 
otherwise,  he  has  detroyed  the  counter-guard. 

When  coimter-guards  are  constructed  in  front  both  of  a  bastion  and 
of  the  collateral  ravelin,  the  interval  between  their  extremities  unavoid- 
ably leaves  a  face  of  one  of  these  works  exposed ;  and,  as  a  breach  in 
the  former  would  be  more  fatal  to  the  defenders  than  one  in  the  latter 
work,  the  lengths  of  the  counter-guards  must  be  determined  by  the 
condition  that  the  exposed  face  be  that  of  the  ravelin. 

What  are  called  counter-guards  in  the  second  and  third  systems  of 
Vauban  are,  properly,  bastions  detadied  from  the  line  of  rampart  called 
the  enceinte.    [See  the  work  marked  v,  in^.  3,  Bastion.] 

Counter-guards  always,  however,  have  the  disadvantage,  when  taken, 
of  providing  a  safe  large  retired  plaioe  d^armes  in  their  ditches,  where  the 
attacking  officer  may  collect  his  assaulting  column  close  to  the  breach. 

COUNTERMINE.    [Mines,  Militaby.] 

COUNTERPART.     [Deed.] 

COUNTERPOINT,  in  music  (contrapunctum),  is  a  term  now  syn- 
onymous with  harmony  [Harmont],  and  nearly  so  with  composition  ; 
but  the  latter  implies  more  of  invention,  of  imagination,  particularly 
as  relates  to  melody,  than  counterpoint  imports.  Counterpoint  in  its 
literal  and  strict  sense  signifies  point  against  point.  In  the  infancy 
of  harmony,  musical  notes  or  signs  were  simple  points,  or  dots,  and  in 
compositions  in  two  or  more  parts  were  placed  on  staves,  over,  or 
against,  each  other.  Subsequently,  the  term  was  applied  to  the  parts 
added  to  a  given  melody,  such  melody  taking  the  name  of  eantus- 
firmus,  canto-fenM),  or  plain-song.  [Plain-Sono.]  Viewing  it  in  this 
sense,  the  Padre  Martini  wrote  lus  very  elaborate  and  justly-celebrated 
*  Saggio  di  Contrappunto  sopra  il  Canto-Fermo*  (1774),  a  work  to 
which  we  refer  every  student  who  wishes  to  enter  deeply  into  the 
subject.  But  2^1ino,  in  his  '  Institutione  Harmoniche'  (1589),  ranks 
counterpoint  as  the  principal  part  ("  soggetto  prindpale")  in  airs,  &c., 
written  in  two  parts.  And  many  writers  consider  the  word  as  apply- 
ing generally  to  composition  in  parts,  among  whom  are  the  learned 
Dr.  Pepusch,  the  acute  Spanish  Jesuit  Eximeno,  the  industrious  Dr. 
Lichtenthal,  &c. ;  so  unstable  is  musical  language,  so  ill  defined  are 
musical  terms ! 

Counterpoint  is  divided  into  Simple,  Florid,  or  Figurate,  and  Double. 
Simple  counterpoint  is  a  composition  in  two  or  more  parts,  the  notes 
of  each  part  being  equal  in  value  to  those  of  the  corresponding  part, 
or  parts,  and  concords.  Johann  Fux,  Kapellmeister  to  the  emperor 
Oiarles  VI.,  in  his  '  Gradus  ad  Pamassum '  (1725),  furnishes  us  with 
the  following  examples  of  this  species,  calling  one  part  caniusfirmus,  or 
the  canto  fermo,  the  other  contrapunctum,  or  counterpoint,  and  taking 
each  in  turn  as  the  melody.  We  have  here  substituted  the  treble  for 
the  0  clefs. 

Chunterpoint, 


Oaatofermo* 
Canto  fermo. 


Chunterpointt 


sso 


COUNTERPOISE. 


COUNTERPOISE. 


too 


In  Florid  Counterpoint  two  or  more  notes  are  written  agauuit  each 
note  of  the  subject^  or  canto  fermo,  and  difiCordB  are  admiaaible. 
Examples  from  Fiuc. 

Double  Counterpoint,  says  the  German  theorist  whose  examples  we 
have  quoted,  *'  is  a  species  of  composition  in  which  any  of  the  parts 
may  he  transposed  into  the  tenth  above  or  below,  omittuig  some  notes. 
Counterpoint, 


the  subject  remaining  stationary." 
sion  of  the  parts,  so  that  the  base 


Or,  in  other  words,  it  is  an  inver- 
parts,  so  that  the  base  may  become  the  subject,  the  subject 
the  base,  &c.,  thus  producing  new  melodies  and  new  harmonies,  "  in 
an  artificial  and  wonderful  manner,"  adds  Pedro  Cerone,  who  seems  to 
have  been  quite  delighted  with  the  contrivance ;  at  a  period,  however 
(1618),  when  subtleties  of  all  kinds  were  more  valued  than  in  the 


Cbntofgrmo, 
Canto  ftrmo. 


I  Ml 


Counterpoint, 

present  day.    Fuz  gives  the  subjoined  examples  of  double  counter- 
point, from  which  it  will  be  seen  that  this  is  little  more  than  an  ex- 
tension of  florid  coimterpoint.    In  the  first  example  the  canto  fermo  is 
£x.l. 


the  bsse,  the  counterpoint  the  treble.  In  the  second,  the  ecmio  fermo  is 
the  upper  part,  while  the  counterpoint  is  transposed  a  tenth  lower, 
and  becomes  the  base.    In  the  third,  the  canto  fermo  and  counterpoint 


remain  as  in  the  first  example,  while  the  latter,  transposed  a  tenth 
lower,  is  adopted  as  a  base,  as  in  Ex.  2 ;  and  thus  is  formed  a  com- 
position in  three  parts. 

The  study  of  Counterpoint  is  necessary  as  part  of  the  education  of 
a  good  musician,  though  now  much  neglected ;  it  has,  nevertheless, 
been  sometimes  carried  to  such  a  length  as  to  become  pure  pedantry. 
For  the  principal  rules  oT  Counterpoint, — and  also  for  some  brief 
remarks  on  the  question,  "iwhether  tne  art  of  writing  in  parts/'  was 
understood  by  the  ancients,  see  Habmont. 

COUNTERPOISE  is,  generally,  a  mass  of  brass  or  iron  so  disposed 
as  to  keep  a  part  of  some  instrument  or  machine  in  equUibrio. 

The  instruments  employed  in  practical  astronomy  are  generally 
mounted  so  that  their  centres  of  gravity  are  supported,  in  which  case 
they  require  no  counterpoise ;  but  a  reflecting  circle,  for  example,  when 
placed  in  any  position  except  one  which  is  horizontal,  has  its  centre  of 
gravity  on  one  side  of  the  pillar  which  supports  it ;  and  a  mass  of 
brass,  so  connected  with  the  axis  of  the  circle  as  to  be  always  on  the 
aide  of  the  pillar  which  is  opposite  the  latter,  serves  the  purpose  of 
keeping  the  instrument  steady. 

A  transit  instrument,  or  a  mural  circle  of  considerable  magnitude 
and  weight,  whose  pivots  would  press  heavily  on  their  supports,  is 
sometimes  provided  with  counterpoises,  one  for  each  point  which  is  to 
be  relieved ;  this  is  applied  at  one  end  of  a  lever  which  is  supported 
by  the  piUar  or  stand  of  the  instrument,  the  other  end  being  con- 
nected, near  the  pivot,  with  the  axle ;  and  thus  the  pressure  is  dimin- 
ished or  whoUy  removed. 

A  bridge  which  is  capable  of  being  turned  on  horizontal  joints  at 
one  of  its  extremities  [Drawbbidoe]  usually  has  its  weight  relieved, 
or  almost  wholly  removed,  by  a  counterpoise,  so  that  the  machinery 
employed  to  raise  it  has  little  except  the  resistance  arising  from  friction 
to  overcome.  The  counterpoise  is  at  one  extremity  of  a  chain,  which 
passes  over  a  puUey  at  ^he  top  of  a  pillar,  and  is  attached  at  the  other 
extremity  to  some  part  of  the  bridge.  * 

Now.  since  a  drawbridge,  in  being  raised  or  lowered,  exerts  on  the 
suspending  chains  a  stnuin  which  increases  as  the  bridge  declines  mors  | 
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from  a  vertical  position,  it  is  necessary,  in  order  that  this  strain  may 
be  always  in  equiUbrio  with  the  constant  wei^t  serving  as  a  counter- 
poise, that  the  latter  should  move  on  a  surface  whose  figure  is  deter- 
mined consistently  with  that  condition.  The  rules  for  the  resolution 
of  forces  give  expressions  for  the  strains  to  which  the  two  parts  of  t]^e 
chain  are  subject  in  the  directions  of  their  lengths ;  and,  making  these 
equal  to  one  another,  there  is  obtained  an  equation  which  maybe 
shown  to  be  that  of  an  epitrochoid ;  such,  consequently,  is  the  figure 
which  should  be  given  to  the  surface  on  which  the  counterpoise  is  to 
slide.  It  shoidd  be  observed  that,  in  the  investigation,  the  effective 
weight  of  the  drawbridge  is  not  its  absolute  weight  (acting  at  the  centre 
of  gravity) ;  but  is  equal  to  this  latter  weight  dimim'shed  in  the  inverse 
ratio  of  the  distances  of  the  fulcrum,  or  joint,  from  the  centre  of 
gravity  and  from  the  point  at  which  the  chain  is  attached  to  the  bridge, 
genenUly  the  opposite  extremity  of  the  latter. 

If  the  pulley  over  which  the  chain  passes  is  close  to  the  elevated 
extremity  of  the  bridge  when  the  latter  is  in  a  vertical  position,  the 
length  of  the  chain  will,  of  course,  be  equal  to  the  diagonal  of  a  square 
of  which  the  length  of  the  bridge  is  one  side ;  then,  a  circle  whose 
centre  corresponds  to  the  joint  of  the  drawbridge,  and  whose  radius  is 
the  whole  length  of  the  chain,  being  supposed  to  revolve  on  the  cir- 
cumference of  a  fixed  circle  of  equal  radius ;  a  point  supposed  to  be 
on  the  produced  radius  of  the  revolving  circle,  or  epicycle,  at  a  distance 
from  its  centre  equal  to  the  difference  between  twice  the  length  of  the 
radius,  or  chain,  and  the  length  of  the  bridge  will,  by  revolving  with 
the  epicycle,  describe  the  required  curve. 

The  great  telescope  of  Lord  Rosse,  at  Parsonstown,  Ireland,  turns 
upon  a  joint  at  its  lower  extremity;  and,  being  intended  to  decline 
from  a  vertical  position  both  towards  the  north  and  the  south,  it  is 
provided  with  two  counterpoises,  in  order  to  facilitate  its  elevation  or 
depression.  One  of  these  weights  is  on  a  chain  which  is  attached,  at 
one  extremity,  to  a  point  near  the  object  end  of  the  telescope,  and,  at 
the  other,  to  a  fixed  point  at  the  top  of  the  wall ;  this  point  being  so 
situated  that,  in  elevating  the  telescope,  the  weight  descends,  and 
dencribesj  by  its  gravity,  a  circular ^ro  eoin«iding_neerij  with  ihe^ 
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proper  epitrochoid.  The  other  weight  is  at  the  end  of  a  lever  pro- 
jecting horizontally,  from  the  lower  extremity  of  the  telescope,  when 
the  latter  is  in  a  vertical  poaition ;  and  then,  oonflequently,  it  acts  with 
the  greatest  power ;  its  action  diminishes,  by  the  lever  being  elevated 
or  depressed,  aa  the  telescope  declines  fiom  the  vertical  towards  the 
north  or  south. 

COUNTERSCARP,  is  that  side  of  the  ditch,  about  a  fortress,  which 
is  opposite  to  the  ramparts.  The  part  which  is  in  front  of  the  salient 
angle  of  a  work  is  in  the  form  (on  the  plan)  of  a  circular  arc  having 
the  vertex  of  that  angle  as  a  centre ;  and,  if  the  ditch  be  that  of  an 
outwork,  the  direction  of  the  counterscarp  is  generally  parallel  to  the 
rampart ;  the  counterscarp  of  the  main  ditch  is  in  the  direction  of  a 
line  which  is  a  tangent  drawn  to  the  arc  from  the  shoulder  of  the 
collateral  bastion.  [See  the  lines  above  FO,  QE,  fi^'.  1.  Bastion.] 
This  is  intended,  since  the  length  of  the  flank  is  greater  than  the 
breadth  of  the  ditch  at  the  said  angle,  to  allow  the  whole  fire  of  the 
flank  to  be  directed  along  the  main  ditch ;  and  Cormontaingne  suggests 
that  the  tangent  should  be  drawn  from  the  interior  side  of  the  parapet 
at  the  shoulder  angle,  in  order  that  the  fire  of  the  man  stationed  there 
may  more  accurately  grase  the  wall  of  the  counterscarp. 

In  most  systems  of  fortification  the  counterscarp  is  retained  by  a 
vertical  wail  of  masonry,  similar  to  that  of  the  escarp  [Escabp],  in 
order  to  render  the  descent  of  the  enemy  into  the  ditch  a  difficult 
oi)eration,  requiring  mining  or  other  operation  to  destroy  the  wall, 
and  thereby  entailing  delay  :  the  defence  of  the  covered  way  is 
also  thereby  prolonged,  since  the  enemy  who  may  have  entered  it 
at  one  place  is  unable  to  spread  along  it  on  account  of  the  traverses 
which  are  constructed  across  it.  Carnot,  however,  recommends  that 
the  coimterscarp  side  of  the  ditch  should  be  formed  in  a  gentle 
slope  rising  from  the  bottom  to  the  level  of  the  natural  ground, 
in  order  that  the  garrison  may  with  facility  make  those  great 
sorties  which  he  considers  as  one  of  the  most  powerful  means  of 
defence. 

COUNTERVALLATION,  a  chain  of  redoubts  executed  about  a 
fortress  in  order  to  prevent  the  sorties  of  the  garrison  :  the  works  are 
generally  imconnected  with  each  other,  but  sometimes  they  are  united 
by  a  continuous  line  of  parapet.  It  has  happened,  during  the  con- 
tinuance of  a  siege  or  blockade,  that  the  investing  corps  has  been 
menaced  by  an  army  coming  up  to  relieve  the  fortress ;  in  which  case, 
when  it  is  intended  to  act  on  the  defensive  without  abandoning  the 
siege,  a  chain  of  redoubts  is  constructed  to  strengthen  that  corps  on 
the  exterior :  this  is  called  a  circumvallation  ;  and  originally,  like  the 
interior  chain,  it  entirely  surrounded  the  fortress. 

According  to  Thucydides,  the  town  of  Platzea,  when  besieged  by  the 
Lacediemonians,  was  surrounded  by  a  line  of  palisades  to  prevent  the 
egress  of  the  garrison ;  and  subsequen*.ly  a  circumvallation  was  added. 
At  the  siege  of  Alesia,  the  countervallation  executed  by  Cajsar  con- 
sisted of  a  rampart  of  earth,  12  feet  high,  which  was  surmounted  by  a 
parapet,  probably  of  stakes,  and  by  turrets,  at  the  distance  of  80  feet 
from  each  other.  A  triple  ditch  was  formed  between  this  line  and  the 
town.  The  Roman  army  was  encamped  beyond  the  line,  and  enclosed 
by  a  circumvallation  of  similai*  form;  the  latter  was  14  miles  in 
circumference.  It  is  related  in  the  continuation  of  the  history  written 
by  William  of  Tyre,  that,  at  the  siege  of  Acre  by  Richard  I.  of 
England,  the  defenders  made  a  sortie,  and  having  forced  the  agger, 
be^an  to  plunder  the  camp ;  and  it  is  added,  that  Saladin,  being  in  the 
neighbourhood  \vith  an  army,  made  a  night  attack  on  the  lines :  these 
circumstances  sufficiently  indicate  that  both  countervallations  and 
ciroumvallations  were  then  in  use. 

The  long  duration  of  ancient  sieges  rendered  such  works  indis^ien- 
sable ;  but  the  use  of  artillery  having  greatly  abridged  the  time  to 
which  the  defence  of  a  fortified  place  can  be  extended,  they  have 
become  of  less  importance,  and,  in  fact,  it  is  only  when  the  garrison  is 
strong  and  the  quarters  of  the  besieging  army  are  separated  by  the 
obstacles  of  the  ground,  that  any  works  are  considered  necessary ;  and, 
in  this  case,  instead  of  continuous  lines  of  palisades  and  high  towers  of 
wood,  a  few  simple  redoubts  and  breast-works  of  earth  are  constructed 
at  intervals.  In  general,  the  besiegers  are  protected  by  an  army  of 
observation  in  the  field,  when  any  effort  on  the  part  of  the  enemy  to 
raise  the  siege  is  apprehended. 

The  siege  of  Sebastopol  may  seem  at  first  sight  to  contradict  the 
statement  of  works  of  circumvallation  being  little  used  in  modem 
sieges,  for  there  numerous  and  powerful  works  were  thrown  up  to 
protect  the  besiegers'  army  from  the  attacks  of  the  besieged,  and 
indeed  the  want  of  them  was  felt  at  lukermann;  but  it  must  be 
remembered  that  this  could  hardly  be  termed  a  siege  in  the  strict 
sense  of  the  word,  but  rather  the  attempt  of  one  army  to  dislodge 
another  equally  powerful  and,  at  times,  more  numerous  opponent, 
from  a  strongly  fortified  position  with  supplies  and  materiel  of  every 
description  close  at  hand.  In  consequence  of  which,  and  of  the  non- 
investment  of  the  place,  while  the  whole  disposable  force  of  the  allies 
was  occupied  in  carrying  on  the  attack,  works  were  necessary  to 
protect  their  flanks  and  rear  from  the  sudden  sorties  of  the  disposable 
Russian  forces  on  any  weak  and  imguarded  points. 

COUNTY.    [Shibe.] 

COUNTY  COURTS.  The  whole  jurisdiction  in  civil  causes  of  the 
old  schyremote,  or  County  Court,  has  been  transferred  to  the  new 
County  Courts,  first  established  for  the  recovery  of  claims  not  exceed- 


ing 20^  in  amount,  in  lSi6,  but  whoee  jurisdiction  has  sinoe  been 
considerably  extended. 

These  tribunals  were  intended,  not  only  to  bring  justice  to  evcsry 
man's  door,  but  also  to  supply  the  place  of  a  great  variety  of  inferior 
courts,  established  in  different  localities  by  as  many  different  Acts  of 
Parliament,  obtained  for  that  purpose.  These  Courts  of  Requests,  or 
Courts  of  Conscience,  as  they  were,  called,  were  intended  solely  for  the 
recovery  of  small  debts,  and  were  consequently  abolished  when  the 
new  "County  Courts  were  established. 

The  County  Court  may  entertain  suits  for  the  recovery  of  all  debts, 
damages,  and  demands,  legacies,  and  balances  of  partnership  accounts, 
where  the  sum  sued  for  does  not  exceed  50Z.  If  the  parties  consent  in 
writing,  claims  to  any  amount  may  be  determined ;  but  the  court  has 
no  jurisdiction  (unless  the  parties  consent  in  -WTiting)  in  any  action  in 
which  the  title  to  real  property  or  in  which  the  validity  of  any  bequest 
under  a  will  or  settlement,  may  come  in  question ;  nor  in  any  action 
for  a  malicious  prosecution,  for  libel  or  slander,  or  seduction. 

The  crown  may  sue  in  this  court  for  duties  and  penalties  not  ex- 
ceeding one  hundred  pounds,  the  judgment  in  such  cases  being  finoL 
An  action  again  may  be  brought  in  it  against  a  custom-house  officer, 
in  respect  of  any  illegal  seizure  of  vessels  or  goods,  where  the  damages 
do  not  exceed  fifty  pounds ;  but  in  this  case  there  is  an  appeal,  as  in 
an  ordinary  action  (16  &  17  Vict.  c.  107).  Questions  between  the 
crown  and  any  party  liable  for  Succession  Duties  (not  exceeding  fifty 
pounds)  may  also  be  determined  in  this  court;  the  decision  of  the 
judge  in  such  cases  also  being  final  (16  &  17  Vict.  c.  51). 

The  Covmty  Courts  are  essentially  local  courts,  for  to  give  jurisdic- 
tion the  defendant  must  reside  within  the  district  of  the  court,  at  the 
time  of  the  action  being  brought.  By  leave  of  the  court  an  action 
may  be  brought  where  the  cause  thereof  arose  mthin  its  district,  in 
cases  in  which  the  defendant  has  dwelt  or  carried  on  business  in  such 
district  within  six  months.  The  court  has  also  jurisdiction  to  give  a 
landlord  possession  of  premises  of  which  the  rent  does  not  exceed  50^, 
and  no  fine  has  been  paid,  where  the  tenant's  term  has  determined,  or 
he  has  received  notice  to  quit,  orwhere  the  rent  is  half  a  year  in  arrear. 

Its  jm-isdiction  in  testamentary  matters  is  explained  elsewhere. 
[Probate.]  The  County  Court  has  an  exclusive  jurisdiction  in  deter- 
mining the  claims  and  disputes  of  the  members  and  officers  of  Friendly 
Societies,  Industrial  and  Provident  Societies,  and  of  Literary  and 
Scientific  Institutions  (18  &  19  Vict.  c.  68,  s,  41 ;  15  &  16  Vict  c.  81, 
s.  8,  the  Literary  and  Scientific  Institutions  Act,  1854),  and  in  the 
appointment  of  trustees  to,  and  the  regulation  of,  all  charities  within 
the  district  of  the  court,  of  which  the  gross  annual  revenue  does  not 
exceed  30/.    [Charities.] 

A  suit  is  begun  by  the  entry  of  a  plaint  at  the  office  of  the  court, 
which  sets  out  the  names  of  the  plaintiff  and  defendant,  and  the  nature 
of  the  action.  Thereupon  a  summons  is  issued,  a  copy  of  which  is 
served  on  the  defendant  by  one  of  the  baili&  of  the  court,  requiring 
the  defendant  to  appear ;  which  he  must  do  at  the  court  to  which  he 
is  summoned,  or  have  judgment  given  against  him.  If  defence  is 
made,  the  matter  in  dispute  ia,  on  the  trial,  inquired  into,  and  disposed 
of  summarily  by  the  judge ;  who  is  to  decide  all  questions,  as  well  of 
fact  as  of  law,  unless  one  or  other  of  the  parties  has  demanded  a  jury 
for  the  trial  of  matters  of  fact :  for  in  actions  for  sums  above  61,,  a 
jury  of  five  may  be  obtained  as  of  right;  in  this  case  the  factB  are  to 
be  tried  by  the  jury. 

In  actions  for  more  than  20^,  an  appeal  lies  to  either  of  the  superior 
courts  of  law  at  Westminster,  against  the  decision  of  the  judge  in 
matter  of  law,  or  in  the  reception  or  rejection  of  evidence.  No  appeal 
lies  against  his  decision  in  matters  of  fact. 

The  court,  which  is  held  once  a  month,  is  a  court  of  record.  On 
its  judgment  execution  may  be  issued  against  the  goods  of  the  unsuc- 
cessful party.  If  he  has  no  goods,  but  has  the  means  of  paying,  and 
refuses  to  do  so,  he  may  be  punished,  after  inquiry  into  his  circum- 
stances, by  imprisonment  for  a  period  not  exceeding  forty  days;  or 
the  judgment  (if  for  more  than  201.)  may  be  removed  into  one  of  the 
superior  courts,  and  enforced  there  by  the  ordinary  process  of  exe- 
cution. 

To  encourage  suitors  to  resort  to  this  court,  the  plaintiff  in  the 
superior  courts  (in  suits  in  which  they  have  concurrent  jurisdiction) 
does  not  in  general  obtain  costs  in  actions  of  contract  where  he  recovers 
less  than  207.,  and  in  actions  of  tort  where  he  recovers  no  more  than 
51.,  unless  the  judge  who  tries  the  oause  certifies  for  costs,  or  it  appears 
that  there  was  sufficient  reason  for  bringing  the  action  in  the  superior 
court. 

Previously  to  the  establishment  of  the  County  Courts,  the  Courts  of 
Bankruptcy  had,  under  the  *  Protection  Acts,'  jurisdiction  to  grant  to 
any  person  who  was  a  trader  owing  less  than  800/.  in  all,  or  who  was 
not  a  trader  within  the  bankrupt  laws,  protection  from  all  process. 
This  jurisdiction  was,  by  the  statute  10  &  11  Vict  c.  102,  veste^l  in 
the  County  Court,  and  the  Court  for  the  Relief  of  Insolvent  Debtt^ro, 
in  London.  [Protection  Acts.]  In  the  County  Court,  also,  may  now 
be  tried  all  actions  of  replevin.  [Replevin.]  The  judge  has  aid) 
power  to  grant  a  warranir  for  the  arrest  of  an  absconding  debtor,  and 
by  statute  17  &  18  Vict.  c.  104,  to  direct  a  vessel  which  has  caused 
injury  by  collision  or  otherwise  to  another  vessel  to  be  detained  until 
satisfaction  is  made  for  the  injury,  or  security^^n  to  abide  the  event 
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The  nature  and  jurisdiction  of  this  court  have  been  described  thus 
fully,  in  consequence  not  only  of  the  recent  erection  of  these  tribimals, 
but  of  the  extent  and  variety  of  the  powers  vested  in  them,  and  the 
important  position  they  have  taken  in  the  estimation  of  the  people. 
(Blackstone's '  Commentaries/  Dr.  Ken's  edit.,  vol.  viii.,  p.  88.) 

COUNTY  RATE.  County  rates  are  taxes  levied  for  the  purpose 
of  defraying  the  expenses  to  which  counties  are  liable.  They  are 
levied  either  under  the  authority  of  acts  of  parliament,  or  on  the 
principle  that  as  duties  are  imposed  upon  a  county  there  must  be  a 
power  to  raise  the  .money  for  the  costs  incmrred  in  the  performance  of 
such  duties. 

The  ancient  purposes  of  the  county  rate  "were  to  provide  for  the 
maintenance  of  the  county  courts,  for  the  expenses  incidental  to  the 
county  police,  and  the  civil  and  military  government  of  the  county ; 
for  the  payment  of  common  judicial  fines;  for  the  maintenance  of 
places  of  defence  (sometimes,  however,  provided  by  a  separate  tax 
common  to  counties  and  to  other  districts,  called  hurghote),  prisons, 
gaols,  bridges  (when  these  were  not  provided  for  by  a  separate  tax 
common  to  counties  and  to  other  districts,  called  brukbote),  and  occa- 
sionally high  roads,  rivers,  and  watercourses,  and  for  the  payment  of 
the  wages  of  the  knights  of  the  shire.  Additions  to  these  purposes, 
some  occasional  and  some  permanent,  were  made  from  time  to  time  by 
statutes.  The  king's  aids,  taxes,  and  subsidies  were  usually  first  im- 
posed on  the  county,  and  collected  as  if  they  had  been  county  taxes. 
But  the  first  statute  defining  any  of  its  present  purposes  (though  now 
repealed  as  to  the  mode  it  prescribes  for  imposing  the  tax)  was  passed 
in  the  22  Henry  VIII.  From  that  time  up  to  the  present  new  pur- 
poses have  constantly  been  added,  and  new  and  distinct  rates  were 
constantly  created  for  purposes  of  comparatively  little  importance, 
and  to  raise  sums  of  money  quite  insignificant  in  amount."  ('  Report 
on  Local  Taxation,'  by  the  Poor  Law  Commissioners.) 

The  assessment  and  collection  of  separate  county  rates  was  not  only 
very  inconvenient  and  troublesome,  but  so  expensive  that  the  charge 
of  collection  and  assessment  frequently  exceeded  the  sum  rated.  For 
remedying  this  evil  the  12  Geo.  II.  c.  29,  was  passed,  whereby  justices 
of  the  peace  at  general  or  quarter  sessions  were  enabled  to  make  a 
general  rate  to  answer  the  purpose  of  the  distinct  rates  previously 
leviable  under  various  acts  of  parliament  for  the  purposes  of  bridges, 
gaols,  prisons,  and  houses  of  correction,  such  rate  to  be  assessed  upon 
every  town,  parish,  and  place  within  the  county,  to  be  collected  by  the 
churchwardens  and  overseers,  along  with  the  poor  rates  of  every  parish, 
and  paid  over  to  the  high  constable  of  hundreds,  by  them  to  treasurers 
appointed  by  the  justices,  and  again  by  them  to  whomsoever  the 
justices  should  direct. 

Various  acts  amending  the  above  statute  were  passed,  but  the  whole 
law  was  consolidated,  and  the  former  statutes  repealed,  by  the  15  &16 
Vict.  c.  81.  Under  that  statute,  courts  of  quarter  sessions  appoint  a 
committee  of  justices  for  the  purpose  of  preparing  and  altering  from 
time  to  time,  a  basis  or  standard  for  fair  and  equal  county  rates, 
founded  on  the  value  of  property  rateable  to  the  relief  of  the  poor, 
returns  for  that  purpose  being  laid  before  the  committee  by  overseets 
and  other  parish  officers.  The  basis,  being  approved  by  the  committee, 
is  laid  before  the  court  of  quarter  sessions,  who,  after  public  notice, 
may  confirm  it  with  or  witnout  amendment, ,  or  refer  it  back  to  the 
committee.  Overseers  have  a  right  of  appeal  against  the  basis  on  the 
groimd  of  inequ<dity.  The  basis  being  settled,  the  court  of  quarter 
sessions  from  time  to  time  directs  a  county  rate  to  be  made  according 
to  this  Ixuris,  for  all  the  purposes  to  which  such  rate  is  made  liable  by 
law,  expressing  the  amount  on  each  parish,  and  against  this  rate 
parishes  and  individuals  may  appeal.  The  rate  is  collected  by  the 
overseers  under  precepts  sent  by  the  justices  to  the  guardians  of  every 
union,  or  to  the  high  constable  of  a  hundred,  and  the  amount  is  paid 
over  to  the  county  treasurer  (or  by  the  21  &  22  Vict.  c.  38,  to  the 
divisional  treasurer),  who  is  required  to  publish  an  annual  abstract  of 
his  receipts  and  expenditure.  This  act  extends  to  all  places  having 
separate  commissions  of  the  peace,  and  to  all  rates  of  the  nature  of 
county  rates.  Rates  in  the  nature  of  county  rates  in  boroughs  are 
provided  for  by  the  Municipal  Corporations  Act  (5  &  6  Will.  IV.  c.  76, 
as  amended  by  subsequent  statutes),  and  in  boroughs  not  within  the 
provisions  of  the  Municipal  Corporations  Act,  the  rate  is  provided  for 
by  the  17&  18  Vict.,  c.  71.  It  is  to  be  observed  tliat  the  police  rate, 
although  collected  with  the  county  rate,  is  made  a  distinct  rate.  (3  & 
4  Vict.,  c.  88  ;  19  &  20  Vict.  c.  69.) 

The  county  rate  is  levied  on  the  same  description  of  property  as  the 
poors'  rate,  tliat  is,  on  lands,  houses,  tithes  impropriate,  propriations  of 
tithes,  coal-mines,  and  saleable  underwoods:  the  term  "lands"  in- 
cludes improvements  of  lands,  by  roads,  bridges,  docks,  canals,  and 
other  works  and  erections  not  mcluded  under  the  term  "houses." 
Under  houses  are  comprehended  all  permanent  erections  for  the 
shelter  of  man,  beast,  or  property.  Mines,  other  than  coal-mines,  are 
exempted,  and  the  exemption  extends  to  limestone  and  other  stone 
quarries,  or  to  other  matter  that  is  obtained  by  quarrying.  The 
county  rate  is  to  be  assessed  upon  parishes  "rateably  and  equally 
according  to  a  certain  pound  rate,"  upon  the  basis  or  standard  above 
mentioned, "  of  the  full  and  fair  annual  value  of  the  property,  mes- 
suages, lands,  tenements,  and  hereditaments,  rateable  to  the  relief  of 
the  poor.'* 

COUPLING,  in  machinery,  is,  in  a  limited  sense,  the  name  given  to 


various  contrivances  for  effecting  the  longitudinal  connection  of  shafts ; 
tiiough,  in  a  more  general  sense,  it  may  be  extended  to  embrace  the 
arrangements  by  which  the  parts  of  a  machine  may  be  connected  or 
disconnected  at  pleasure,  or  by  which  a  machine  may  be  disengaged 
from,  or  re-engaged  with,  a  revolving  wheel  or  shaft,  through  which 
it  receives  motion  from  a  eteam-engme,  water-wheel,  or  other  prime 
mover. 

When  it  is  require  to  commimicAte  motion  to  a  considerable  distance 
from  the  source  of  power,  as  in  the  distribution  of  power  to  the  various 
apartments  of  a  cotton-mill,  by  gearing  such  as  that  represented  under 
Wheels,  it  ia  frequently  necessary  to  oonstniot  the  long  shafts  by  which 
the  motion  is  distributed  in  several  pieces,  not  only  owing  to  the 
impossibility  of  making  them  accurately  of  the  required  length,  but 
aUo  because,  if  they  were  so  made,  their  expansion  and  contraction 
would  occasion  much  inconvenience.  It  is  further  desirable,  in  many 
cases,  to  have  the  option  of  detaching  one  portion  of  a  shaft  from  the 
moving  power  without  stopping  the  adjacent  portion. 

In  such  cases,  each  distinct  shaft,  or  portion  of  shaft,  may  be  perfectly 
supported  by  bearings  of  its  own,  near  each  end;  or,  under  certain 
oircumstances,  the  coupling  qo^y  be  so  constructed  as  to  render  one  of 
the  bearings  unnecessary. 

The  simplest  mode  of  connecting  shafts  which  are  supported  hf 
bearings  near  each  end,  is  ter  make  that  portion  of  each  shaft  whi<m 
projects  beyond  the  bearings  of  a  square  shape,  and  to  imite  the  adja* 
cent  ends  by  means  of  a  coupling-box,  which  may  be  described  as  a 
square  collar  fitting  the  ends  of  the  shafts,  and  capable  of  sliding  along 
them  is  such  a  way  that  it  will  either  embrace  the  ends  of  both  shafts, 
in  which  case  they  must  turn  together  like  one  piece,  or  that,  when  it 
is  required  to  disconnect  them,  it  may  be  slid  fully  on  to  one  of  the 
shafts,  leaving  the  other  entirely  free.  Holes  are  provided  in  both  the 
coupling-box  and  the  shaft,  by  which  a  pin  may  be  inserted  to  hold 
the  coupling-box  in  whichever  position  it  may  be  required  to  retain. 
Sometimes,  instead  of  the  coupling-box  being  in  the  form  of  a  sliding 
box  or  collar,  it  is  formed  in  two  halves,  which  may  be  separated  at 
pleasure,  and  secured,  when  put  together,  by  bolts  or  keys.  On  account 
of  the  greater  facility  of  making  them  perfectly  true,  roimd  couplings 
and  coupling-boxes  are  occasionally  used;  but  as  their  efficiency  in 
transmitting  power  depends  wholly  upon  the  connecting  pins,  of 
which  there  should  be  two,  passing  oompletely  through  the  i^aft 
at  right  angles  with  each  other,  they  are  not  so  strong  as  square 
couplmgs. 

Couplings  are  often  effected  without  coupling-boxes,  by  the  use  of 
what  are  termed  dutehe6  or  glandSf  in  which  projections  of  various 
forms  from  arms  or  discs  attached  to  the  ends  of  the  shafts,  are 
employed  to  lock  them  together,  in  some  cases  only  while  the 
macliinery  is  in  motion ;  while,  by  the  removal  of  one  of  the  engaging 
members,  by  sliding  it  back  upon  the  shaft,  the  connection  may  be 
broken  at  pleasure.  Such  contrivances  admit  of  infinite  variety,  and 
may  be  made  to  disengage  themselves  whenever  the  moving  power 
ceases,  by  fixing  one  of  the  engaging  members  upon  a  pivot  in  such  a 
manner  that,  when  the  pressure  upon  it  is  relaxed,  it  falls  out  of  the 
way.  Tlus  is  espechklly  the  case  with  such  clutches  as  act  on  the  prin- 
ciple of  the  ratchet  and  click.    Fig»  1  represents  a  dutch  with  pro* 

Fig.  1. 


"if* 

jecting  arms,  which  engage  with  each  other  by  mere  contact,  and  will 
turn  in  either  direction.  As  the  engaging  members  of  this  clutch  are 
not  attached  to  each  other,  it  affords  scope  for  expansion  and  contraction 
without  occasioning  the  straining  and  injury  which  might  be  occasioned 
by  a  more  rigid  connection ;  and  it  also  obviates  the  difficulty  of  throw- 
ing all  the  machinery  into  motion  at  the  same  moment,  since  one  shaft 
may  have  to  turn  nearly  half  round  before  it  has  to  impel  the  adjoining 
one.  Sometimes,  however,  a  similar  coupling  is  so  constructed  that 
the  connection  is  made  by  pins  passing  through  the  two  arms.  In 
some  couplings  the  arms  or  glands  are  single,  so  that  the  connection 
may  be  compared  to  a  common  crank,  instead  of  being  double,  and 
forming  a  double  crank,  as  in  fig.  1 ;  and  when  it  is  desired  to  prevent 
the  machinery  from  turning  the  wrong  way,  the  arms  may  be  jointed 
with  a  kind  of  hinge-joint,  similar  to  that  of  a  common  two-foot  rule, 
which  will  cause  uie  bar  to  be  quite  stiff  to  resist  a  strain  in  one 
direction,  although,  if  the  motion  be  reversed,  the  joint  will  give  way, 
and  the  connection  will  be  broken. 

When  each  length  of  shaft  has  only  one  bearing,  the  coupling  must 
be  of  such  a  construction  as  not  merely  to  compel  one  shaft  to  turn 
with  the  other,  but  also  to  cause  the  supported  end  of  one  shaft  to 
sustain,  by  a  scarfed  or  mortice  and  tenon  joint,  or  by  some  similar 
contrivance,  the  unsupported  end  of  the^adiols^  shaft.  _ 
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Fig,  2  represente  ono  of  various  forma  of  the  ingenious  contrivance 
known  as  Hooko's  universal  joint,  an  apparatus  by  which  shafts  which 

Fig.  S. 


do  not  lie  in  a  straight  line  with  each  other,  or  which  are  liable  to 
change  their  relative  positions  in  this  respect,  may  be  made  to  turn 
each  other.  While  it  may  be  used  as  a  substitute  either  for  an  ordi- 
nary coupling  or  for  bevil  gear,  this  joint  or  coimection  will  accomplish 
what  neither  of  those  contrivances  can  do.  As  an  illustration  of  the 
circumstances  under  which  such  a  coupling  may  be  employed,  we  may 
allude  to  a  scheme  patented  in  1825,  by  Mr.  James,  for  propelling 
rail^'ay  carriages  on  steep  inclinations  by  commimicating  the  rotatory 
motion  generated  in  a  locomotive  engine  to  all  the  wheels  of  every 
carriage  in  the  train,  through  the  medium  of  a  system  of  rods  thus 
connected,  and  consequently  capable  of  receiving  and  imparting  motion, 
whether  the  train  were  in  a*  straight  line  or  on  a  curve  so  great  as  to 
cause  the  side  of  one  carriage  to  form  an  angle  of  SO**  with  that  of  the 
adjoining  one.  The  details  of  this  specimen  of  ingenuity,  which  is 
here  referred  to  simply  as  affording  a  striking  illustration  of  the  powers 
of  the  universal  joint  as  a  coupling,  are  given  in  Hebert's  *  Engineer's 
and  Mechanic's  Encyclopedia,"  vol.  li.,  pp.  465,  466. 

When  power  is  conveyed  to  a  considerable  distance  by  means  of  a 
series  of  revolving  shafts,  the  motion  often  becomes  irregular  and 
uncertain ;  but  this  evil  may  be  in  a  great  measure  rectified  by  placing 
a  fly-wheel  to  equalise  the  motion  at  or  near  the  extremity  of  the 
series. 

In  all  contrivances  for  disengaging  and  re-engaging  machinery  while 
in  motion,  it  is  necessary  to  consider  the  effect  of  inertia,  which  renders 
it  both  difficult  and  hazardous  to  bring  a  machine  suddenly  from  a 
state  of  rest  to  one  of  rapid  motion.  When  the  connection  is  formed 
by  toothed  or  cogged  wheels  this  difficulty  is  especially  felt,  and,  con- 
sequently, while  it  is  very  easy  to  disconnect  such  wheels,  or,  as  it  is 
commonly  termed,  to  throw  them  out  of  gear,  either  by  removing  the 
axis  of  one  of  the  wheels,  or  by  sliding  one  wheel  along  its  axis  until 
its  teeth  are  disengaged  from  the  other,  they  cannot  be  re-engaged 
without  great  risk  of  breaking  the  teeth.  In  this  respect,  as  shown 
imder  Wheels,  a  connection  by  means  of  straps  or  cords  is  far  prefer- 
ble.  Such  a  connection  always  has  some  degree  of  elasticity  and 
power  of  yielding  under  the  effect  of  sudden  strains,  and  when  employed 
in  connection  with  the  fast  and  loose  pulley  (a  contrivance  illustrated 
under  Saw-icill),  it  affords  perhaps  the  safest  method  known  of  starting 
and  stopping  machinery.  Sometimes  a  similar  effect  is  produced  by 
the  use  of  an  endless  cord  or  band  passing  round  two  pulleys,  one  of 
which  is  on  a  moveable  axle,  by  the  shifting  of  which  the  tension  of 
the  band  may  be  destroyed.  Where  neither  the  axle  of  the  driving 
pulley,  nor  that  of  the  driven  one,  can  be  made  moveable,  the  same 
effect  xnay  be  produced  by  the  use  of  a  third  pulley,  or  drum,  so 
mounted  that  by  pressing  it  against  the  band  the  tension  may  be 
increased  to  any  desired  amount,  or  by  removing  it  out  of  the  way,  it 
may  be  destroyed.  The  small  wheels  (e,  e)  in  the  cut  of  part  of 
'  Brunei's  block  machinery,  given  under  Saw-mill,  though  merely 
employed  for  increasing  the  tension,  and  not  for  taking  it  off  to  stop 
the  rexolving  saw,  \vill  illustrate  such  a  contrivance.  Bands  are  some- 
times applied  to  a  sliding  pulley,  which  may  be  locked  to  the  machinery 
at  pleasure  by  engaging  it  with  revolving  glands,  or  with  a  bayonet 
coupling ;  but  in  such  a  case  the  shock  of  starting  is  not  avoided, 
though  the  elasticity  of  the  band,  and  its  power  of  slipping  on  the 
pulley  under  the  effect  of  sudden  resistance,  render  it  less  hazardous 
than  with  cog-wheels. 

Clutches  or  bayonet  connections  are  sometimes  employed  to  start 
a  train  of  wheelwork  in  which  the  teeth  themselves  are  never  actually 
thrown  out  of  gear.  The  disadvantages  of  such  a  mode  of  coupling 
may  be  in  a  great  measure  avoided  by  the  use  of  a  frictiom.  dutch,  in 
which  the  driving-arms  or  projections  are  attached  to  an  elastic  open 
hoop  or  band  of  metdl,  spnmg  on  to  a  smooth  wheel  or  drum,  and 
fitted  with  tightening  screws,  by  which  it  may  be  pressed  to  any 
degree  of  tightness ;  so  that  while  it  will  slip  round  until  the  inertia  of 
the  machinery  is  overcome  in  starting,  Or  under  the  effect  of  accidental 
resistance,  its  friction  wiU  be  sufficient,  under  ordinary  circumstances, 
to  cause  it  and  the  drum  to  tarn  together,  as  if  they  were  one  piece. 

In  another  contrivance  of  the  same  character  the  connection  is 
effected  by  pushing  a  solid  conical  wheel  or  drum,  mounted  upon  one 
shaft,  into  a  hollow  cone  attached  to  an  adjoining  shaft,  in  doing  which 
the  friction,  and  consequent  power  of  transmitting  motion,  increases 
in  proportion  to  the  advance  of  the  solid  into  the  hollow  cone.  Friction 
wheels,  with  their  peripheries  formed  of  the  end  of  the  grain  of  wood, 
whidi  may  be  compared  to  a  collection  of  indefinitely  small  teeth, 
pressed  together  by  levers,  or  friction  wheels  or  discs  placed  side  by 


side  so  as  to  be  either  a  little  separated  or  pressed  together  at  pleasure, 
are  also  occasionally  used.  A  coupling  which  starts  the  machinery 
gradually  by  friction  may  be  connected  with  a  fixed  clutch  or  bayonet 
coupling  in  such  a  way  that,  when  once  started,  the  connection  of  the 
machinery  shall  be  rigid,  and  no  longer  dependent  upon  mere  friction. 

Very  full  details  upon  the  subject  of  this  article  are  given  in  the 
excellent  'Practical  Essays  on  Mill- Work  and  other  Machinery,'  by 
Robertson  Buchanan,  with  additions  by  Tredgold  and  George  Rennie, 
8vo,  Lond.,  1841,  pp.  262-306,  where  allusion  is  made  to  couplings 
which  disengage  themselves  under  the  influence  of  any  imdue  strain 
upon  the  machinery,  and  a  plan  is  proposed  for  diminishing  the  risk  of 
engaging  cogged  wheels,  by  introducing  spring  spokes  in  the  larger 
whe^  of  the  pair,  the  teeth  of  which  are  more  likely  to  break  than 
those  of  the  pinion.  The  subject  is  also  treated  at  some  length  in 
Barlow's '  Treatise  on  Manufactures  and  Machinery,'  in  the  '  Encyclo- 
psddia  Metropolitana,'  sect.  46-51. 

COURANTE,  or  CORANTO,  a  quick  dance  in  triple  time.  In 
Handd's,  Mattheson's,  and  other  lessons  for  the  harpsichord,  composed 
towards  the  end  of  the  17th  and  beginning  of  the  18th  centuries,  a 
Couranie  is  generally  introduced  as  one  of  the  movements. 

COURIER,  from  the  French  eourir,  to  run;  a  messenger  sent  in 
haste,  or  express ;  a  bearer  of  despatches.  The  advantage  of  receiving 
the  earliest  intelligence,  and  of  conveying  orders  with  celerity,  niust 
have  given  rise  to  the  employment  of  couriers  at  a  very  early  period. 
Herodotus  (viii.  98)  gives  a  particular  description  of  the  speed  of  the 
Persian  royal  messengers  who  proceeded  by  relays.  He  says  this  mode 
of  conveying  intelligence  was  called  by  the  Persians  irfya^iop  (Anga- 
reion);  and  the  couriers  themselves  irfyafoi  (angaroi).  Another 
description  of  couriers  among  the  Greeks  were  called  iifupoip6fioi,  who 
appear  to  have  been  armed  with  a  light  spear  or  dart,  &c  (Suidaa  ii» 
voce.)  Herodotus  (vL  105)  says  that  a  little  before  the  battle  of  Mara- 
thon, Pheidipjpides  (an  rifiepodp6fio5,  a  runner  by  profession)  being  sent 
by  thQ  Athenian  generals,  arrived  at  Sparta  on  the  second  day  after 
leaving  Athens,  a  distance  not  less  than  140  or  150  miles.  (See  alao 
Suidas,  V.  *lirtrlas.)  The  mode  of  employing  couriers  by  Cyrus,  as 
described  by  Xenophon  (*  Cyropaedia,'  viii.,  6),  appears  to  be  nothing 
more  than  the  system  already  referred  to  as  described  by  Herodotus. 
He  ascertained  tiie  journey  which  a  horse  could  fairly  perform  within 
a  day,  and  placed  stables  at  regular  distances,  so  that  messengers  could 
receive  or  deliver  letters  from  hand  to  hand. — Gibbon,  in  his  '  Decline 
and  Fall  of  the  Roman  Empire '  (chap,  ii.),  speaks  of  the  swiftness  and 
regukrity  of  the  Roman  posts.  The  Romans  called  such  messengers 
cursores:  they  were  sometimes  sent  on  foot  and  sometimes  on  horse- 
back. The  earliest  couriers  of  the  European  nations  were  probably 
what  have  since  been  called  running-footmen.  In  manuscripts  of  the 
13th  century  such  messengers  are  occasionally  styled  trottarii  or 
trotters.  The  running-footmen  or  couriers,  who  accompanied  John 
Duke  of  Marlborough  in  his  wars,  are  several  times  represented  in  the 
tapestries  at  Blenheim-house.  The  word  has  also  been  used  in  modem 
times  for  a  travelling  attendant  on  persons  or  families  journeying  in  a 
foreign  country. 

COURSE  OF  EXCHANGE.    [Exchanob.] 

COURT  BARON.    [Manor.] 

COURT-MARTIAL,  a  tribunal  occasionally  instituted  for  the  pur- 
pose of  trying  military  and  naval  men  for  the  commission  of  offences 
affecting  discipline  in  either  of  those  branches  of  the  public  service. 

Courts  for  the  trial  of  rebels  by  martial  law  appear  to  have  early 
existed  in  this  coimtry ;  and  in  the  time  of  Henry  VIII.,  the  Marshal 
of  England  held  one  regularly  for  the  trial  of  causes  connected  with 
military  discipline.  In  the  reigns  of  Elizabeth  and  her  successor, 
those  courts  of  war,  as  they  were  called,  were  superintended  not  by  the 
marshal,  but  by  a  president  chosen  for  the  purpose.  This  president 
was  probably  a  general  or  field-officer,  but  captains  of  companies  were 
allowed  to  sit  as  membem  The  colonel  of  each  regiment  was  chai^ged 
with  the  duty  of  preparing  the  evidence  relating  to  offences  which  fell 
under  his  cognisance,  and  of  bringing  it  before  the  court 

But  courts-martial  in  their  present  form  were  instituted  in  the  reign 
of  James  II.  in  the  year  1686,  when  ordinances  of  war  were  issued  for 
regulating  the  discipline  of  the  army.  Since  the  revolution  of  1 688,  their 
existence  and  jurisdiction  depend  on  the  will  of  Parliament,  expressed 
year  by  year  in  statutes  known  as  the  Mutiny  Act,  and  the  Marine 
Mutiny  Act,  which  are  expressly  limited  to  the  duration  of  one  year. 
Naval  courts-martial  differ  in  this  from  courts-martial  in  the  army  or 
the  marines,  that  the  former  derive  their  constitution  and  authority 
from  a  permanent  statute,  the  22  Geo.  II.^c.  83.  The  East  India  Com* 
pany  8  European  troops  in  India  continual  to  be  subject  to  the  Mutiny 
Act  and  Articles  of  War,  in  force  with  regard  to  the  troops  of  the 
United  Kingdom,  until  the  year  1754,  when  an  Act  was  passed,  and 
Articles  of  War,  very  similar  to  those  in  force  for  the  royal  army 
were  promulgated  expressly  for  that  division  of  the  Company's  troops. 
A  new  code  was  afterwards  framed  in  the  year  1823,  and  alterations 
have  been  made  in  successive  years  up  to  the  latest  Ac^  passed  in 
July,  1849,  and  the  Articles  of  War,  issued  the  same  year.  The  Com- 
pany's native  troops  continued  to  serve,  subiect  to  the  discipline  and 
rules  of  the  British  Mutiny  Act  and  Articles  of  War,  till  separate 
codes  were  framed  for  the  three  presidencies  in  the  end  of  the  last 
century.  These  separate  codes  for  the  native  troops  were  revised  and 
'  consolidated  in  the  year  1845^  and  again  altered  and  framed  anew,  aa  a 
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■ingld  code  for  all  the  imtive  troops  of  the  Company  in  1847.  By  the 
Act  for  '  the  better  Government  of  India/  the  21  &  22  Vict.,  c.  106, 
tranfiferring  the  powers  and  juriediction  of  the  East  India  Company  to 
the  Crown,  the  militaiy  and  naval  forces  of  the  East  India  Company 
are  to  be  deemed  to  be  the  Indian  military  and  naval  forces  of  her 
Majesty,  and  are  continued  on  the  same  footing,  and  subject  to  the 
same  regulations,  statutes,  and  articles  of  war  in  all  respects  as  existed 
at  the  time  of  the  passing  of  the  Act 

Courts-martial  maybe  of  three  kinds;  general  courts-martial^  dis- 
trict or  garrison  courts-martial,  and  regimental  courts-martial 

Genend  courts-martial  are  assembled  under  the  authority  of  the 
queen,  or  of  an  officer,  having  the  chief  command  within  any  part  of 
her  lUjesty's  dominions,  to  whom  such  authority  may  be  delegated  by 
commission  or  warrant  under  the  sign  manual.  Regimental  courts- 
martial  are  held  by  the  appointment  of  the  commanding  officer  of  the 
regiment.  What  are  called  detachment  courts-martial,  may  be  either 
general  or  regimental,  and  their  appellation  is  derived  from  the 
nature  of  the  command  with  which  the  officer  convening  the  court 
is  invested. 

The  chief  crimes  of  which  a  general  court-martial  takes  cognisance 
are  mutiny,  traitorous  correspondence  with  the  enemy,  abandonment 
of  a  fortress,  post,  or  guard  committed  to  the  charge  of  an  officer  or 
soldier,  disobedience  of  orders,  and  desertion ;  these  crimes,  if  proved 
to  their  greatest  extent,  are  punishable  with  death;  and  the  p|enalty 
extends  to  any  military  man,  being  present,  who  does  not  use  his  best 
endeavours  to  prevent  them.  The  crime  of  desertion  includes  the  fact 
of  anliafa'wg  in  any  regiment  without  having  had  a*^  regular  discharge 
from  that  in  which  the  offender  may  have  last  served.  The  practice 
of  sending  challenges  between  commissioned  officers,  is  pimished  with 
cashiering ;  between  non-commissioned  officers  and  privates,  with  cor- 
poral punishment ;  and,  in  all  cases,  seconds  and  accessories  are  held 
to  be  equally  guilty  with  the  principals.  Self-mutilation,  theft,  em- 
bezzlement of  money  or  of  stores,  making  false  returns  of  stores,  and 
neglect  of  oidinanr  duty,  in  non-commissioned  officers  and  privates, 
are  punishable  witn  penal  servitude,  imprisonment  with  or  without 
hard  labour,  and  in  addition  thereto  with  the  forfeiture  of  all  additional 
pay  or  good  conduct  pay  or  claim  to  pension  upon  discharge,  corporal 
punishment  not  exceeding  fifty  lashes,  or  discharge  from  the  service 
with  ignominy ;  and  men  of  the  former  class  may,  in  addition  to  other 
punishments,  be  suspended,  or  degraded  to  the  ranks.  There  are 
many  offences  which  might  tend  to  the  subversion  of  discipUne,  but 
whidi  are  hardly  capable  of  being  precisely  defined,  such  as  immoraUties, 
and  behaving  in  a  manner  unbecoming  an  officer  and  a  gentleman;  of 
these  the  courts-martial  take  cognisance,  and  on  conviction  the  offexider 
may  be  dismissed  from  the  service.  At  home,  military  men  are  not, 
in  general,  amenable  to  courts-martial  for  civil  offences;  but  abroad, 
where  there  may  be  no  civil  courts,  the  case  is  different. 

The  provisions  of  the  Mutiny  Act  affect  not  only  the  cavalry  and 
infantry  of  the  regular  army,  but  extend  to  the  officers  and  privates  in 
the  corps  of  artillery,  engineers,  military  surveyors  and  draughtsmen, 
or  in  the  field  or  military  train,  or  medical  staff  corps,  or  hospital 
corps ;  to  all  troops  serving  in  India,  or  serving  in  the  colonies ;  to  the 
miUtia  and  yeomanry,  during  the  time  that  they  are  assembled  and 
being  trained,  if  expressly  so  provided  by  the  Act  embodying  theuL 
Discipline  in  the  marines  is  regulated  by  the  Marine  Mutiny  Act. 
All  are  subject^  without  distinction,  to  trial  and  punishment  by  courts- 
martial. 

The  rules  of  the  service  require  that  the  president  of  every  general 
court-martial  should  be  a  field-officer,  if  one  of  that  rank  can  be  ob- 
tained ;  but  he  must  not  be  inferior  in  rank  to  a  captain,  save  in  the 
case  of  a  detachment  general  court-martial  holden  out  of  the  crown's 
dominions,  where  a  captain  cannot  be  obtained.  And  it  should  be 
observed,  that  none  of  the  members  are  to  be  subalterns  when  a  field- 
officer  is  to  be  tried.  The  president  of  evety  court-martial  is  appointed 
by  the  authority  convening  the  court,  and  it  is  required  that  such 
president  shall  in  no  case  be  the  person  whose  duty  it  is  afterwards  to 
confirm  the  proceedings,  or  has  been,  previously,  to  investigate  the 
charges  on  which  the  prisoner  was  to  be  arraigned.  A  judge-advocate 
is  appointed  to  conduct  the  prosecution  in  the  name  of  the  sovereign, 
and  act  as  the  recorder  of  the  court. 

No  general  courts-martial  held  in  Great  Britain  or  Ireland,  the 
Ionian  Islands,  or  British  India,  are  to  consist  of  less  than  thirteen 
commissioned  officers;  in  St.  Helena,  British  settlements  on  the 
western  coast  of  Africa,  Honduras,  New  Zealand,  the  Australian  colo- 
nies, British  settlements  on  the  coast  of  China,  Prince  of  Wales'  Island, 
Singapore  and  Malacca,  of  less  than  five ;  in  Jamaica,  the  Windward 
and  Leeward  Islands,  British  Guiana,  Newfoundland,  Bennuda,  the 
Bahamas,  the  Cape  of  Good  Hope  or  other  settlements  in  southern 
Africa,  or  any  place  out  of  the  British  dominions  excepting  the  places 
already  mentioned,  of  less  than  seven  commissioned  officers.  Commonly, 
however,  a  greater  number  are  appointed,  in  order  to  guard  against 
accidents  arising  from  any  of  the  members  being  found  dlaqualified,  or 
falling  sick.  An  uneven  number  is  purposely  appointed,  in  order  that 
there  may  be  always  a  casting  vote ;  and  the  concurrence  of  two-thirds 
of  the  members  composing  the  court  is  requisite  in  every  'capital 
sentence.  No  officer  serving  in  the  militia  can  sit  in  any  court-martial 
upon  the  trial  of  an  officer  or  soldier  in  the  regular  army;  and  no 
officer  in  the  regulars  is  allowed  to  sit  in  a  court-martial  on  the  trial 


of  an  officer  or  private  serving  in  the  militia.  The  members  of  the 
court  take  rank  according  to  the  date  of  their  commissions ;  they  are 
always  sworn  to  do  their  duty;  and  the  evidence  on  the  trial  is  taken 
upon  oath. 

In  the  accusation  the  crime  or  offence  must  be  clearly  expressed,  and 
the  acts  of  guilt  directly  charged  against  the  accused ;  the  time  and 
place  must  be  set  forth  with  all  possible  accuracy ;  and,  at  a  general 
court-martial,  a  copy  of  the  charge  must  be  furnished  by  the  judge- 
advocate  to  the  accused,  that  he  may  have  full  opportunity  of  pre- 
paring his  defence.  The  accused  has  the  power  of  challenging  any  of 
the  members,  but  the  reason  of  the  challenge  must  be  given,  and  this 
must  be  well-founded,  otherwise  it  would  not  be  admitted ;  for  the 
ends  of  justice  might  be  often  defeated  from  the  impossibility  of  getting 
members  to  replace  those  who  were  challenged. 

The  court  must  discuss  every  chaige  brought  against  the  accused, 
throwing  out  only  such  as  are  iirelevant ;  and  judgment  must  be  given 
either  upon  each  article  separately,  or  the  decision  of  the  court  upon 
all  may  be  included  in  one  verdict.  The  evidence'  is  taken  down  in 
writing,  which  affords  to  every  member  of  the  court  the  opportunity 
of  comparing  the  proceedings  with  his  own  private  notes,  and  of  t&us 
making  himself  completely  master  of  the  whole  case  before  he  is 
required  to  give  his  opinion.  At  the  last  stage  of  the  trial,  the 
decisions  of  the  several  members  are  taken  in  succession,  beginning 
with  the  jimior  officer  on  the  list ;  a  regulation  obviously  adopted  in 
order  to  secure  the  unbiassed  opinions  of  those  who  might  otherwise 
be  influenced  by  deference  to  the  members  who  are  superior  to  them 
in  age  (yr  rank. 

District  or  garrison  courts  martial  must  consist  of  not  less  than 
seven  commissioned  officers,  except  in  Bermuda,  the  Bahamas,  Cape  of 
Qood  Hope,  or  other  setUements  in  Southern  Africa,  St.  H^ena, 
Jamaica,  Honduras,  Newfoundland,  New  Zealand,  the  Australian 
Colonies,  the  Windward  and  Leeward  Islands,  British  Guiana,  Hong 
Kong,  and  the  settlements  on  the  Coast  of  China,  where  it  may  consist 
of  not  less  than  five ;  and  in  the  settlements  on  the  western  coast  of 
Africa,  where  it  may  consist  of  not  less  than  three  commissioned 
officers.  The  president  must  be  a  field  officer  if  such  officer  can  be  had, 
and  if  not,  then  an  officer  not  under  the  rank  of  captain ;  and  the 
power  of  the  court  is  the  same  as  that  of  a  general  court-martial,  save 
only  that  it  cannot  try  a  commissioned  officer,  or  pass  any  sentence  of 
death  or  penal  servitude. 

Regimental  or  detachment  courts-martial  are  appointed  by  the 
commanding  officer,  for  the  purpose  of  inquiring  into  criminal  matters 
of  the  inferior  degrees ;  and  they  are  empowered  to  inflict  corporal 
punishments  or  imprisonment^  and  forfeiture  of  pay  for  a  limited  time. 
The  Mutiny  Act  and  Articles  of  War  require  that  not  lees  than  five 
officers  should  constitute  a  court  of  this  nature,  or  three  when  five 
cannot  be  obtained.  The  president  must  not  in  any  case  be  under  the 
rank  of  a  captain,  save  in  the  case  of  a  court  holden  on  the  line  of 
march,  or  on  board  a  transport-ship,  convict-ship,  merchant-vessel,  or 
troop-ship,  not  in  commission,  or  on  any  foreign  station  where  a 
captain  cannoti  be  had.  The  practice  is  to  appoint  a  captain  as  pre- 
sident, and  four  or  two  subalterns  as  the  case  may  be ;  the  court  has 
no  judge-advocate  to  direct  it ;  and  the  members  therefore  must  act 
on  their  own  responsibility.  The  proceedings  are  to  be  taken  down  in 
writing,  and  the  sentence  cannot  be  put  in  execution  till  it  has  been 
confirmed  by  the  commanding  officer,  or  by  the  governor  of  the 
garrison. 

An  inferior  officer,  or  private  soldier,  who  thinks  himself  wronged 
by  a  commissioned  officer,  may,  on  application  to  the  commanding 
officer  of  the  regiment,  have  his  cause  brought  before  a  regimental 
court-martial,  although  no  commissicmed  officer  is  amenable  to  that 
tribunal,  and,  if  the  complaint  is  judged  to  be  well  founded,  he  may  on 
that  authority  require  a  general  court-martial  to  be  held. 

An  appeal  by  the  party  who  conceives  that  he  has  suffered  injustice, 
lies  from  a  regimental  to  a  general  court-martial.  But  upon  a  matter 
which  clearly  Ues  within  the  jurisdiction  of  the  courts  military,  there 
is  no  appeal  to  the  courts  of  law  or  equity.  Yet  as  court-martial  are 
bound  to  act  within  their  proper  jurisdiction  and  in  accordance  with 
the  ordinary  rules  of  evidence,  irregularities,  of  a  character  which 
amoimt  to  a  denial  of  justice,  will  afford  a  sufficient  ^und  for  the 
Supreme  Courts  of  Law  to  interfere,  either  by  a  prohibition  to  stay  the 
proceedings,  or  to  set  aside  the  sentence,  and  discharge  the  prisoner,  or 
to  grant  a  writ  of  habeas  corpus  to  bring  up  the  prisoner  with  a  view  to 
staying  execution  of  the  sentence,  and  affording  time  for  further 
inquiry. 

After  the  sentence  of  the  court-martial  has  been  ascertained,  it  is 
transmitted  to  tiie  sovereign,  who  may  either  confirm  it,  or,  if  suffi- 
cient reason  should  exist,  may,  on  the  ground  that  the  process  is  not 
complete  till  the  sentence  has  received  the  royal  sanction,  return  it  to 
the  court  for  revision ;  or  without  having  recourse  to  any  such  step, 
it  is  within  the  roval  prerogative  to  remit  the  punishment  awarded. 

The  chief  distmction  between  the  trial  by  court-martial  and  by 
jury  is,  that  in  the  latter  the  verdict  must  be  unanimous,  while  in 
the  former  the  concurrence  of  a  majority  only  determines  the  verdict ; 
but  if  it  should  happen  in  courts-martial  composed  through  necessity 
of  an  even  number,  that  the  court  is  equally  divided,  this  is  received 
.as  a  verdict  of  acquittal.  Judgment  of  deatii,  however,  cannot  be 
given  but  with  the  concurrence  of  two-thirds  of  the  court.     No 
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officer  or  private  soldier,  or  other  person  subject  to  the  laws  of  war, 
Hrho  has  been  acquitted  by  the  civil  magistrate,  or  by  the  verdict 
M  a  jury,  is  liable  to  be  tried  again  by  a  court-martial  on  the  same 
charge  ;  the  crown,  however,  has  still  the  power,  notwithstanding  such 
acquittal,  to  dismiss  the  officer  from  the  service,  and  thereby  save  the 
profession  from  the  society  of  a  guilty  man,  who  has  escaped  through 
a  failure  of  justice  only  ;  but  such  prerogative  of  the  crown  is  pro- 
perly limited  to  the  power  of  cashiering. 

Naval  cowrU-maHial  had  no  legal  existence  before  the  year  1661, 
and  even  custom  till  then  had  only  sanctioned  a  reference  of  causes  of 
complaint  in  the  fleet  to  the  decision  of  two  or  three  senior  officers  in 
accordance  with  **the  usages  of  war;"  but  by  the  13  Car.  II.  c.  9, 
tribunals  of  this  nature  were  established,  and  their  jurisdiction  ascer- 
tained, the  crimes  triable  before  them  being  determined,  and  the 
punishments  which  they  might  inflict.  That  statute  was  repealed  by 
the  22  Geo.  II.  c.  83,  and  the  law  relating  to  them  is  now  to  be  found 
in  this  Act,  and  in  the  19  Geo.  III.  c.  17;  the  10  &  11  Vict.  c.  69 ;  and 
the  10  &  11  Vict.  c.  62 ;  the  Articles  of  War;  and  the  queen's  regula- 
tions together  with  the  instructions  issued  to  the  fleet  by  the  Board  of 
Admiralty  in  1844.  The  person  empowered  to  assemble  a  court- 
martial  in  the  navy  is  the  officer  in  chief  command  of  the  fleet 
or  squadron,  who  has  received  authority  for  that  purpose  by  warrant 
from  the  Board  of  Admiralty ;  or  the  senior  officer,  commanding  a 
detachment  of  the  fleet  or  squadron  on  separate  service,  who  has 
received  such  authority  under  the  hand  of  the  officer  in  chief  com- 
mand that  sent  him  in  command  on  separate  service.  A  court- 
martial  must  consist  of  not  more  than  thirteen,  and  not  lees  than 
five  officers,  and  these  officers  must  be  the  senior  flag  officera  and 
captains,  then  and  there  pretent,;  but  in  case  there  should  be  a 
scarcity  of  flag  officers  and  captains  on  the  station,  the  court  may 
consist  of  three  poBt-<»iptains  and  the  two  senior  commanders.  A 
court  which  includes  more  than  two  commanders  is  not  legally  con- 
stituted. An  officer  who  is  not  on  full  pay  and  in  commission  in 
his  pro^)er  rank,  may  not  serve  as  a  member  of  the  court ;  nor  may  an 
officer,  whose  rank  entitling  him  to  be  a  member,  has  only  been  con- 
ferred on  him  by  the  officer  commnnding  in  chief,  and  not  yet  been 
notified  to  him  by  the  Admiralty.  Every  officer,  in  order  to  be  capable 
of  serving,  is  required  to  be  then  and  there  present f  which  is  held  to 
mean  that  the  captain's  or  commander's  ship  must  be  on  the  station, 
and  that  an  admiral,  if  he  come  from  another  station  for  the  purpose 
t>f  serving,  must  hoist  his  flag  on  a  ship  in  commission  at  the  station  in 
question.  If  a  sufficient  number  of  ships  should  meet  at  any  foreign 
station,  the  statute  authorises  the  officer  who  shall  be  senior  in  com- 
mand to  assemble  a  court  martial,  but  it  is  held  that  he  cannot  do  so 
without  the  special  warrant  of  the  Admiralty  sent  to  him  for  that 
purpose.  The  court  must  be  held  afloat ;  it  cannot  assemble  on  shore 
i^ithout  a  special  Act  of  Parliament  to  give  it  the  right.  There  is  no 
power  of  challenge,  as  of  right,  either  to  the  Judge  Advocate  or  to  the 
prisoner;  but  as  a  matter  of  courtesy,  challenges  are  allowed  in 
practice  for  good  and  sufficient  reason  given.  When  the  court  has 
been  completely  constituted,  the  members  are  sworn  to  do  their  duty, 
and  so  also  is  the  Judge  Advocate ;  the  evidence  is  taken  upon  oatn ; 
and  the  court  sits  from  day  to  day,  except  Sundays,  until  the  sentence 
is  given.  Were  it  to  adjourn  even  over  one  day  only,  the  proceedings 
would  thereby  be  rendered  illegal.  The  jurisdiction  of  the  court 
extends  not  only  to  the  usual  oliences  known  to  the  criminal  law  of 
this  country,  but  to  offences  against  the  discipline  and  duty  observed 
by  the  service.  Charges  against  a  prisoner. cannot  be  proceeded  with 
unless  they  have  been  made  in  writing  to  the  Lords  of  the  Admiralty, 
or  to  the  officer  commanding  in  chief,  within  three  years  from  the 
time  of  committing  the  offence,  or  within  one  year  after  the  return  of 
the  fleet,  squadron,  or  ship,  in  which,  the  offender  is  serving,  or  of  the 
offender  himself  to  Great  Britain  or  Ireland.  And  the  prisoner  is 
entitled  to  have  a  copy  of  the  charges  against  him  twenty-fo\u*  hours 
before  the  trial,  unless  there  be  extraoiviinary  circumstances  to  excuse 
it,  as  in  the  case  of  sudden  mutiny ;  but  he  is  not  entitled  to  any  copy 
of  the  evidence  by  which  the  charges  are  to  be  sustained. 

(Grose,  Military  Antiquities;  Tytler,  Sssay  on  Military  Law  ;  Pren- 
dergast.  Law  relating  to  Officers  in  the  Army  ;  Byerly  Thompson,  Mili- 
tary Forces  and  InHittUions  of  Great  Britain;  Hickman,  Naval  Ovwris- 
Martial;  Hough,  Courts- Martial.) 

COURT  OF  RECORD.    [Courts.! 

COURT  ROLLS.    [Copyhold  ] 

COURTESY  OF  ENGLAND  is  the  title  of  a  husband  to  enjoy  for 
life,  after  his  wife's  decease,  the  real  property  of  the  wife.  It  is  said  to 
be  called  the  "  courtesy  of  England  "  as  being  a  law  peculiar  to  this 
country.  In  the  law  of  Scotland,  however,  it  is  known  by  a  similar 
title,  as  the  courtesy  or  "  jus  curialitatis."  It  is  spoken  of  in  a  Rescript 
of  Constantine,  Cod.  vi.,  59, 1 ;  and  in  the  laws  of  the  Alemanni  (Lin- 
denbrog,  '  Codex  Legum  Antiquarum,'  1618,  p.  887  ;  *  Lex  Aleman.,' 
c.  92);  though  by  the  law  of  the  Alemanni  the  husband  took  the 
inheritance  under  circumstances  similar  to  those  that  establish  the 
title  to  a  life  estate  only  in  the  English  law.  This  title  of  the  hus- 
band's tenancy  of  the  estates  of  his  wife  depends  upon  a  valid  marriage, 
the  seisin  of  the  wife  diuing  marriage  of  the  same  estate  respecting 
which  the  courtesy  is  claimed,  issue  bom  alive  during  the  wife's  life 
capable  of  inheriting,  and  the  death  of  the  wife.  Lands  held  by  the 
wife  descendible  only  to  her  sons  would  not,  in  case  of  the  birth  of  a 


daughter,  be  subject  to  this  title  of  the  husband ;  nor  would  a  child 
brought  into  the  world  by  the  caesarean  operation,  after  the  mother^s 
death,  establish  it  It  differs  from  the  similar  rights  of  the  wife  to 
dower  in  several  respects,  the  wife  taking  only  part  of  the  husband's 
estate,  and  being  entitled  to  her  tenancy  though  no  issue  is  bom; 
whereas  the  husband  takes  the  whole  estate,  the  caput  bsroniee,  and 
such  indivisible  rights  out  of  which  dower  is  not  or  cannot  be  assigned. 
By  the  custom  of  Gavelkind,  a  man  may  be  tenant  by  the  courtesy 
without  having  had  issue  by  his  wife. 

COURTESY  OP  SCOTLAND,  otherwise  called  in  the  law  of  that 
kingdom  **  jus  curialitatis,"  or  right  of  courtship,  is  substantially  the 
same  with  the  courtei^  of  England.  As  in  the  latter  kingdom,  five 
things  are  necessary  to  it}  namely,  marriage,  that  the  wife  is  an  heiresB 
and  infef t,  issue,  and  the  death  of  the  wife. 

According  to  the  ancient  law,  the  courtesy  extended  only  to  such 
lands  as  the  woman  brought  in  tocher;  but  afterwards  it  becama 
extended  to  all  the  lands  to  which  she  had  right  by  inheritance.  It  was 
always  the  law  that  the  wife  must  be  seised.  The  fourth  requisite  is, 
inheritable  issue  bom  alive  of  tlie  marriage ;  that  is  to  say,  the  child 
bom  must  be  the  heir  of  the  mother^s  estate,  and  it  must  have  been 
heard  to  cry ;  for  though  it  be  otherwise  in  England,  crying  is  in  Scotland 
the  only  legal  evidence  of  life.  In  the  last  place,  by  such  issue  the 
husband  has  during  the  life  of  the  wife  only  jvm  marilif  9b  Skene  says 
('De  verb,  signif.  voce  Curialitas ') ;  after  her  decease  he  has  jus 
citriaUtatis ;  or,  as  Blackstone  speaks,  with  reference  to  the  law  of 
England,  the  husband  by  the  birth  of  the  child  becomes  tenant  by  the 
courtesy  initiatt,  but  his  estate  is  not  conswnmated  till  the  wife's  death, 
which  is  the  fifth  and  last  requisite  to  give  the  complete  right  of 
courtesy,  the  husband  needing  no  seisin  or  other  solemnity  to  perfect 
his  title. 

COURTS.  The  courts  of  common  law  in  this  countrv,  like  most 
other  branches  of  our  constitution,  have  grown  up  gradually  with  the 
progress  of  the  nation,  and  may  be  traced  back,  partly  to  the  insti- 
tutions of  our  Anglo-Saxon  forefathers,  and  partly  to  the  more  artificial 
systems  introduced  under  the  government  of  the  Normans.  From  the 
earliest  times  of  which  we  have  any  account,  we  find  the  tribunals  of 
the  Germanic  nations  oonsisting  of  a  presiding  officer,  called  Graf  Reeve 
or  Earl,  Comes  or  Coimt ;  together  with  certain  assesson,  whose 
denominations  (and  probably  their  functions  also)  were  different  among 
different  tribes  and  at  different  periods.  Of  this  nature  were  the 
earliest  tribunals  with  which  we  are  acquainted  in  this  country.  The 
most  important  of  these  was  that  whose  jurisdiction  extended  over  a 
shire  or  county,  in  which  the  presiding  officer  was  at  first  the  alderman, 
earl,  or  count,  and  subsequently  his  deputy  the  vice-count  or  sheriff 
(shire  reeve).  This  tribunal  exercised  ecclesiastical  as  well  as  civil 
jurisdiction,  and  the  bishop  sat  as  an  associate  to  the  earl  or  sheriff. 

The  judicial  functions  of  this  coitft  were  divided  into  four  distinct 
branches.  The  first  included  all  ecclesiastical  matters ;  and  in  these 
the  bishop  was  judge,  and  the  sheriff  the  assistant,  who,  if  necessary, 
enforced  the  sentence  of  the  court  by  imprisonment.  The  second 
branch  (in  which  the  sheriff  was  judge)  included  all  temporal  offences, 
such  as  felony,  assatflts,  nuisances,  and  the  like.  The  third  heal 
included  all  actions  of  a  purely  civil  nature :  here  the  sheriff  was  the 
presiding  officer,  and  executed  the  judgment ;  but  the  judges  were  the 
freeholders  who  did  suit  to  the  court.  And  fourthly,  the  sherifi"s 
court  held  an  inquest  yearly  of  frank  pledge.  The  first  branch  of  the 
jurisdiction  of  this  tribuiMil  was  transferred  to  the  Church  by  the 
Conqueror,  and  the  bishop  soon  ceased  to  sit  with  the  civil  magistrate. 
The  criminal  jurisdiction  of  the  sheriff  has  long  been  obsolete ;  his 
civil  jurisdiction  has  been  transferred  to  the  new  County  Courts 
[County  Courts]  ;  and  the  view  of  frank  pledge  now  exists  only  as  a 
form. 

In  order  to  exercise  his  criminal  jurisdiction,  the  sheriff  yTsa  required 
twice  in  every  year  to  make  a  tour  or  circuit  of  his  county.  The  power 
of  determining  felonies  was  taken  away  by  Magna  Clmrta,  but  the 
remains  of  this  tribimal  are  still  known  as  the  sheriff's  toum,  and 
in  it  cognisance  may  be  taken  of  false  weights,  nuisance,  and  other 
misdemeanors.  The  view  of  frank  pledge  ought  to  be  taken  at  this 
toum. 

The  land  over  which  the  jurisdiction  of  the  sheriff  extended  is  said 
to  have  been  distinguished  as  reeve  land.  The  thanes  or  nobles  had,  in 
the  lands  granted  to  them,  a  similar  jurisdiction  of  their  own,  as  weU 
civil  as  criminal.  (1,  Reeve's  '  Hist,  of  English  Law,*  7.)  The  limits 
between  the  jurisdiction  of  the  sheriff  and  that  of  the  lord  were  strictly 
preserved.  But  when  the  lord  had  no  court,  or  refused  to  do  justice, 
or  when  the  parties  were  not  both  subject  to  his  jurisdiction,  the  suit 
was  referred  to  the  tribunal  of  the  Reeve ;  and  a  suit  commenced 
before  the  lord  might  be  removed  by  the  defendant  before  the  higher 
tribunal. 

The  civil  tribunal  of  the  lord  wjis  similar  to  the  county  court  in  its 
constitution  and  its  powers,  except  that  the  presiding  officer  was  not  a 
I  public  functionary  (as  the  reeve  was),  but  the  bailiff  of  the  lord.  This 
I  tribunal  still  exists  under  the  style  of  the  court-boron,  and  is  incident 
I  to  every  manor  in  the  kindom.  The  judges  are  the  freeholders  who 
j  owe  suit  and  service  to  the  lord  of  the  manor,  and  if  there  are  not  at 
!  least  two  such  freeholders  in  the  manor  the  court  is  lost  This  was 
!  formerly  the  proper  court  in  which  to  commence  real  actions  to  try 
I  the  title  to  lands  within  the  manor.    The  lord's  tribunal  in  criminal 
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8,  in  whioh  he  bad  the  aame  powen  that  the  aheriff  exerased  in  his 
toum,  was  called  the  Leet. 

The  same  powers  which  were  exercised  oyer  a  particular  manor  by 
the  court  baron  and  court  leet  were  also  exercised  over  particular  hun- 
dreds by  the  hundred  court  and  the  leet  of  the  hundred.  But  the 
number  of  these  courts  was  much  diminished  by  stat.  14  Edward  III., 
by  which  all  hundreds,  except  such  as  were  of  estate  in  fee,  were 
rejoined  (as  to  the  bailiwick  of  the  same)  to  the  counties  at  large. 

Besides  these  courts  of  inferior  jurisdiction,  there  was  also  a  supreme 
tribunal,  in  which  the  king  presided.  In  the  Saxon  age,  and  for  some 
time  after,  the  legislative,  Uie  administrative,  and  the  judicial  functions 
of  the  government  had  not  been  separated ;  and  the  Wittena-gemote, 
or  meeting  of  the  wise,  was  consulted  by  the  monarch  in  idl  these 
departments  indiscriminately.  The  Anglo-Saxon  king  had  the  same 
jurisdiction  over  his  thanes  that  they  had  over  their  own  vassals.  He 
punished  aU  enormous  crimes  conmutted  against  the  king's  peace.  His 
court  was  likewise  open  to  all  those  to  whom  justice  had  been  refused 
in  the  inferior  tribunals ;  and  he  had  the  power  of  punishing  the  judges 
if  thfl^  pronoimced  an  iniquitous  sentence.  It  also  seems  probable  that 
the  kmg's  oourt  was  a  court  of  appeal,  in  which  the  judgments  of  all 
other  tribunals,  if  erroneous,  might  be  reversed. 

The  Norman  Conquest  does  not  seem  to  have  produced  any  imme- 
diate obange  in  the  constitution  of  ■  this  national  assembly,  whioh 
thenceforth  became  more  known  as  the  Great  Council  Its  members 
exercised  the  same  varied  functions  as  under  the  Saxons ;  but  when 
they  sat  in  their  judicial  capacity,  they  had  the  assistance  of  the  great 
officers  of  state  and  certain  persons  learned  in  the  law,  styled  Justiciars, 
or  Justices.  William  the  Conqueror  also  created  an  officer  to  preside 
over  judicial  business,  under  the  title  of  Chief  Justiciar.  The  functions 
of  tms  tribimal  thus  became  gradually  separated  from  the  general 
buaineBB  of  the  grand  council ;  and  from  being  held  in  the  hall  of  the 
king's  palace  it  was  distinguished  by  the  style  of  Aula  Regis.  A  great 
distinction  was  drawn  between  this  and  all  the  courts  of  Saxon  origin, 
from  the  mode  of  authenticating  its  proceedings.  There  were  at  this 
time  no  written  memorials  of  legsJ  proceedings,  and  indeed  of  few  other 
public  acts ;  and  when  it  was  necessary  to  establish  any  judgment  or 
statute  which  had  been  made  by  the  long  assisted  by  his  council,  it 
waa  usual  to  call  the  testimony  of  some  of  the  nobles  who  were  present 
to  bear  reeord  of  the  fact.  In  progress  of  time,  all  such  proceedings 
were  written  down  at  the  time  on  parchment,  the  nobles  present  signing 
their  names  as  witnesses,  and  so  bearing  record  of  the  truth  of  what 
was  there  alleged.  The  writing  itself  was  called  a  record;  and  it  was 
held  to  be  evidence  bo  conclusive  that,  when  produced,  nothing  was 
allowed  to  be  alleged  in  derogation  of  it.  The  entry  of  proceedings  on 
record  was  adopted  in  the  judicial,  as  well  as  in  the  other  departments 
of  the  great  council,  and  hence  the  Aula  Regis  became  distinguished 
as  a  wuri  of  reeord.  The  power  and  importance  of  the  Aula  Regis 
rapidly  increased.  It  not  only  maintained  the  former  powers  of  the 
council  in  punishing  offences  against  the  public,  in  controlling  the  pro- 
ceedings of  inferior  covuis,  and  in  deciding  on  questions  relating  to  the 
revenue  of  the  king,  but  it  engrossed  also  a  great  portion  of  the 
"  common  pleas,"  or  causes  between  party  and  party.  And  though  we 
may  suppose  that  it  was  only  the  more  important  causes  that  were 
taken  into  the  Aula  Regis,  yet  as  early  as  the  reign  of  Edward  I.,  when 
the  jurisdiction  of  the  county  courts  was  confined  to  40t.,  all  actions 
above  that  amount  were  brought  into  the  king's  courts. 

The  ^ula  R^^  seems  at  a  very  early  period  to  have  been  distin- 
guished as  exercising  three  several  capacities,  according  to  the  different 
natures  of  the  causes  that  were  brought  before  it,  which  are  treated  of 
in  our  earlier  legal  writers  as  pleas  of  the  king,  common  pleas,  and 
pleas  of  the  exchequer.     The  bond  of  connection  between  these  several 

J'urisdictions  was  the  chief  justiciar,  who  presided  over  all  of  them. 
Sut  in  the  reign  of  Edward  III.  this  office  was  abolished,  and  thus 
were  finally  destroyed  the  imity  of  the  Aula  Regis  and  its  connection 
with  the  grand  council,  which  became  henceforth  essentially  a  legis- 
lative body ;  and  though  it  still  retains  traces  of  its  original  functions 
in  its  title  of  the  High  Oourt  of  Parliament,  yet  it  has  ever  since  ceased 
to  exercise  any  judicial  powers,  except  in  cases  of  impeachment,  or  as  a 
court  of  ultimate  app«d.  On  the  dissolution  of  the  Aula  Regis,  the 
three  courts  of  the  King's  Bench,  the  Common  Fleas,  and  the  Exchequer, 
had  each  of  them  a  perfectly  distinct  and  separate  existence.  The  Court 
of  King^s  Bench  had  the  control  of  aU  the  inferior  tribunals  and  the 
cognisance  of  all  trespaasee  against  the  king's  peace;  the  Court  of 
Exchequer  had  cogmsance  of  all  cases  relating  to  the  revenue ;  and 
the  Court  of  Common  Pleas  was  the  oidy  tribunal  for  causes  of  a  purely 
civil  nature  between  private  persons.  The  courts  of  King's  Bench  and 
Exchequer  still  retain  each  of  them  its  peculiar  jurisdiction ;  and  the 
Common  Pleas  is  still  the  only  court  in  Westminster  in  which  a  real 
action  can  be  tried ;  but  the  great  mass  of  causes  between  party  and 
party  may  now  be  brought  indiscriminately  in  any  of  the  three  courts. 
The  mode  in  which  the  King's  Bench  and  the  Exchequer  originally 
contrived  by  fictitious  proceedings  to  appropriate  to  themselves  a  share 
in  the  peculiar  jurisdiction  of  the  Common  Pleas  will  be  found  in  the 
accounts  given  of  those  coiMs. 

The  Sa^on  kings  had  been  in  the  habit  of  making  progresses  through 
their  dominions  for  the  purpose  of  administering  justice.  This  practice 
was  not  continued  by  Williiun  the  Conqueror ;  but  he  annually  sum- 
moned his  great  council  to  sit  at  the  Uu«e  feasts  of  Easter,  Whitsun- 


tide, and  Christmas,  in  three  different  parts  of  the  kingdom :  Win- 
chester, Westminster,  and  Gloucester.  But  when  the  great  mass  of 
the  legal  business  of  the  country  was  brought  into  the  kmg's  courts  at 
Westminster  it  became  necessary  to  take  some  more  efficient  measures 
for  the  trial  of  causes  in  the  country. 

The  first  expedient  adopted  was  to  appoint  itinerant  judges.  Justices 
ill  Eyre,  who  travelled  through  the  kingdom,  holding  plea  of  all  causes 
civil  or  criminal,  and  in  most  respects  discharging  the  office  of  the 
superior  courts.  These  itinera  or  eyres  usually  tooY  place  after  an 
interval  of  seven  years.  From  them  we  have  our  modem  assises ;  the 
immediate  origin  of  which  was  a  statute  of  Edward  I.,  which  in  order 
to  prevent  the  expense  of  bringing  up  juries  to  the  courts  at  West- 
minster, provided  that  certain  judges  of  those  courts  should  be  ap- 
pointed to  make  circuits  twice  a  year  for  the  trial  of  issues,  upon  which 
judgment  was  to  be  given  in  the  court  above.  These  justices  are 
appointed  by  oommissions  of  Oyer  and  Terminer  and  of  gaol  delivery, 
which  authorise  them  to  ti^  criminals.  They  have  also  a  commission 
of  the  peace,  and  a  commission  of  assize,  under  which  they  used  to  try 
a  peculiar  species  of  action  called  assizes.  These  actions  have  long 
been  obsolete ;  but  the  name  of  assises  is  still  given  to  the  sittings 
of  the  justices  on  circuit  under  their  several  commissions. 

Under  the  Norman  kings  the  fines,  amerciaments,  and  forfeitures  in 
the  courts  constituted  a  considerable  portion  of  the  revenue,  and  the 
administration  of  justice  was  held  to  be  an  important  branch  of  the 
royal  prerogative.  But,  like  other  branches  of  the  prerogative,  we 
sometimes  find  it  in  the  hands  of  a  subject,  either  by  grant  from  the 
crown,  or  by  prescription,  which,  in  the  eye  of  the  law,  supposes  a 
grant,  though  such  supposition  is  often  at  variance  with  probability ; 
within  the  counties  palatine  and  other  royal  franchises,  the  earls  or 
lords  had  regal  jurisdiction,  saving  the  supreme  dominion  of  the  crown. 
They  had  the  same  right  as  the  king  to  pardon  offences;  they  appointed 
judges  of  eyre,  assice,  and  gaol  delivery,  and  justices  of  the  peace ;  all 
legal  proceedings  were  made  in  their  name,  and  offences  were  said  to 
be  committed  against  their  peace,  as  in  other  places  against  the  peace 
of  the  king.  These  royal  prerogatives  were,  for  the  most  part,  re- 
annexed  to  the  crown  by  stat.  27  Henry  VIII. ;  but  the  form  of  the 
judicial  establishment  still  remained.  The  County  Palatine  of  Pem- 
broke was  abolished  by  the  same  statute,  and  the  County  Palatine  of 
Hallamshire  shared  the  same  fate  in  the  reign  of  EU^beth.  The 
Counties  Palatine  of  Chester  and  Lancaster  are  still  in  existence,  but 
have  long  ceased  to  be  in  the  hands  of  subjects.  The  palatinate 
jurisdiction  of  Durham  continued  to  our  own  day  to  be  possessed  by 
the  bishop,  but  this  also  has  been  vested  in  the  crown.  By  another 
statute  the  secular  jurisdiction  of  the  bishop  of  Ely  has  been  abolished. 

But  besides  these  palatinate  jurisdictions,  created  to  increase  the 
power  and  gratify  the  pride  of  the  nobles  on  whom  they  were  conferred, 
the  crown  has  also  from  time  to  time  erected  courts,  with  a  jurisdic- 
tion limited  in  point  of  territory,  and  always  under  the  control  of  the 
superior  courts.  In  the  Saxon  times  the  boroughs  had  courts  similar 
to  those  of  the  hundreds ;  and  as  commerce  increased,  it  was  found  of 
the  utmost  importance  to  them  to  be  relieved  from  the  jurisdiction  of 
the  feudal  lord,  and  at  the  same  time  to  have  some  court  of  justice  to 
Ikpply  to,  less  distant,  dilatory,  and  expensive,  than  the  courts  at  West- 
minster. Accordingly  there  has,  at  some  time  or  other,  been  grantcil 
to  almost  every  borough  of  any  importance,  the  power  of  exercisijig 
civil  and  criminal  juri^ction  within  certain  prescribed  limits.  Thes3 
courts  were  in  all  oases  courts  of  record,  but  in  other  respects  were  not 
modelled  on  any  uniform  system.  There  was  the  greatest  possible 
variety  in  their  constitution  and  the  extent  of  their  powers.  But  the 
mode  of  proceeding  in  all  of  them  was  fotmded  on  the  common  law 
and  the  practice  of  the  superior  courts,  and  a  writ  of  error  lay  into  the 
King's  Bench,  except  from  the  courts  of  London  and  the  Cinque 
Ports.  By  far  the  greater  number  of  these  courts  have  fallen  into 
disuse,  but  many  of  them  still  exist  in  great  efficiency,  particularly  in 
London,  Bristol,  Manchester,  Liverpool,  and  other  cities  and  towns. 

The  courts  at  Westminster,  when  a  cause  commenced  there  has  been 
carried  through  all  its  preliminary  stages,  may  send  it  by  writ  of  trial, 
to  be  tried  before  a  judge  of  one  of  these  borough  courts,  the  judgment, 
after  trial,  being  g^ven  in  the  superior  court 

The  administration  of  justice,  which,  under  the  Saxons,  was  essen- 
tially local,  rising  from  the  smaller  jurisdiction  gradually  to  the 
higher,  became,  under  the  Norman  dynasty,  centered  in  one  point,  the 
monarch  being  the  fotmtain  of  justice.  This  system  of  centralisation, 
connected  as  it  was  with  the  principles  of  feudalism,  which  so  long 
prevailed  in  this  island  with  peculiar  force,  was  elaborated,  in  the  course 
of  centuries,  to  a  high  state  of  perfection;  it  absorbed  the  remaimi 
of  the  ancient  local  jurisdictions,  and  stunted  all  attempts  at  the 
establishment  of  new.  But  as  the  artificial  systems  and  feudal  asso- 
ciations, for  which  we  are  indebted  to  the  Normans,  gradually  wore 
away,  the  public  mind  became  prepared  to  revert  to  the  simpler  and 
more  poular  institutions  which  existed  ages  ago  among  our  forefathers, 
and  which  seem  to  be  peculiarly  adapted  to  the  chai-acter  of  uio 
Germanic  nations.  This  led  to  the  establishment,  in  all  populous 
places,  of  courts  of  requests  and  courts  of  conscience,  which  to  some 
extent  supplied  the  place  of  the  ancient  local  courts,  and  finally  to  the 
creation  in  1846  of  the  new  county  courts  [Cou>'TY  CourtsJ,  by  which 
the  administration  of  civil  justice  has  once  more  been  brought  ta> 
every  man's  door.  •     ^.^...^^-^  ^j    ^ —  ^   ^  r^ 
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The  great  mass  o£  the  litigation  of  the  kingdom  is  carried  on  by 
means  of  the  superior  courts  of  Westminster;  which  term  includes  the 
court  of  chancery.  The  origin  of  the  jurisdiction  exercised  in  that 
court  is  explained  elsewhere.  [Chancellor  ;  Chancery.]  A  similar 
observation  applies  to  what  are  usually  called  the  superior  courts  of 
common  law  [Common  Pleas;  Exc9EQUEr;  Queen's  Bench]; 
although  that  term  strictly  includes  the  palatine  courts. 

In  each  of  the  supreme  courts'  of  common  law  there  is  a  chief  and 
seyeral  puisne  judges.  In  the  exchequer  these  are  styled  the  chief 
baron  and  barons,  no  doubt  bearing  in  their  title  traces  of  the  time 
when  their  office  was  filled  by  &e  lords  of  parliament.  Another 
remnant  of  the  original  constitution  of  the  courts  appears  in  the  appel< 
lation  of  ''my  lonl/'  which  is  always  given  to  the  judges  in  their 
official  character. 

During  the  terms,  which  are  four  periods  in  the  year  of  about  three 
weeks  each,  the  three  courts  sit  at  Westminster  for  the  determination 
of  all  questions  of  law ;  and  tvi^ce  a  year  foTirteen  of  the  judges  make 
their  circuits  through  England  and  Wales,  to  try,  with  the  assistance 
of  juries,  all  disputed  questions  of  fact  that  arise  in  the  country. 
Actions  brought  in  Middlesex  or  London  are  tried  in  the  same  manner 
at  the  sittings  which  are  held  on  certain  days  in  and  immediately  after 
every  t<;rm. 

From  each  of  the  three  courts  there  lies  an  appeal  to  the  Court  of 
Exchequer  Chamber,  whence  a  further  appeal  lies  to  the  House  of 
Lords. 

(Reeve,  History  of  the  EnglUh  Lav) ;  Maddox,  History  of  the  Ex- 
chequer ;  Palgrave,  Progress  of  the  English  Commonwealth;  Allen, 
Inquiry  into  the  Prerogative,) 

COURTS,  ECCLESIASTICAL.    [Ecclesiastical  Courts.] 

COVE,  is  a  small  inlet  on  a  rocky  coast.  When  the  indentation  is 
wide  and  deep  enough  to  admit  ve^els  of  fifty  tons  burden  and  up- 
wards, it  is  called  a  harbour;  but  when  it  is  too  narrow  for  that  pur- 
pose, and  can  only  be  entered  by  small  craft,  it  is  called  a  cove. 

COVENANT  is  a  written  agreement,  by  deed  under  seal,  between 
two  or  more  persons,  whereby  some  act  is  agreed  to  be  done ;  or,  upon 
the  happening  of  some  event,  some  charge  or  liability  is  agreed  to  be 
borne  by  some  party  thereto.  The  person  entering  into  the  agreement 
and  subjecting  himself  to  the  penalty  of  its  breach,  is  called  the  cove- 
nantor, and  the  person  with  whom  it  is  made,  the  covenantee.  The 
portion  of  the  agreement  which  expresses  the  character  of  the  liability 
of  the  covenantor  is  called  the  lien. 

Covenants  take  many  varieties  of  forms,  and  are  variously  stated. 
They  usually  arise  from  the  express  words  of  the  parties,  but  any 
words  denoting  the  intention  are  sufficient :  as,  "  I  agree,"  '*  I  am 
content."  They  are  sometimes  inferred,  by  law,  from  the  relation  of 
the  parties  or  from  the  nature  of  their  contract.  Thus  a  demise  for  a 
term  of  years,  will  sustain,  upon  an  implied  covenant,  an  action  for 
quiet  enjoyment. 

The  lien  of  covenants  usually  contains  introductory  words,  declaring 
the  extent  of  the  covenant.  If  there  are  several  covenantors,  it 
usually  declares  the  covenant  to  be  several,  or  joint,  or  joint  and 
several.  In  case  the  covenant  is  several,  each  of  the  covenantors 
covenants  for  himself  alone,  and  may  be  sued  alone;  if  joint,  each  of 
the  covenantors  covenants  for  himself  as  well  as  for  each  other,  and 
all  must  be  sued  together ;  if  joint  and  several,  each  party  covenants 
for  himself,  and  as  a  siu'ety  for  those  with  him,  and  an  action,  in  this 
case,  may  be  brought  against  one  of  the  covenantors  only,  or,  against 
all.  The  courts,  however,  even  in  these  cases,  regard  the  interests 
of  the  parties;  and  if  the  interest,  or  cause  of  action,  is  joint, 
the  action  must  be  brought  against  all  the  covenantors,  though  the 
terms  of  their  covenant  may  be  joint  and  several ;  and  if  the 
interest,  or  cause  of  action,  is  several,  though  the  coveilLat  is  joint,  the 
parties  inust  be  severally  sued.  The  reason  is,  that  difficulty  would 
aiise  if  judgment  in  distinct  actions  should  be  asked  for  one  and  the 
same  cause  against  several  persons,  or  against  persons  whom  there  is 
no  cause  of  action  to  afiect.  The  mere  terms  of  a  covenant  are  not 
therefore  a  sufficient  guide  to  determine  the  propriety  of  joining 
parties  in  an  action  upon  it. 

Covenants  are  divided  into  real  and  personal,  though,  as  now  used, 
they  are  as  to  remedy,  chiefly  personal. 

The  former  affect  realty,  and  may  bind  the  real  estate  of  the  cove- 
nantor in  the  hands  of  the  heir  and  of  his  assigns.  Personal  covenants 
bind  only  the  covenantor,  or  his  executors  and  administrators,  that  is, 
his  personal  estate  in  their  hands.  The  objects  of  real  covenants  are 
generally  to  afford  some  specific  advantage  or  protection  to  those  into 
whose  hands  the  realty  to  which  they  relate  shall  pass;  or,  to  secure 
the  performance  of  some  specific  duty  by  those  who  may  possess  t^ 
realty  to  which  Uwy  relate. 

In  the  construction  of  all  covenants  the  intention  of  the  parties  is 
regarded.  The  general  rules  usually  laid  down  for  this  purpose 
depend  upon  the  presumed  intention  of  the  parties;  and  for  this 
reason,  a  statute  declaring  the  effect  of  certain  covenants,  and  enabling 
them  to  be  stated  in  a  few  words,  has  often  been  desired,  in  order  to 
shorten  the  length  of  conveyance  and  to  avoid  litigation.  By  such  a 
measure  the  express  intcmtion  of  the  parties  would  always  appear  in 
deeds,  by  their  adoption  of  the  abbreviated  language  of  the  law,  or  by 
their  restraining  its  general  effect.  Indeed,  in  the  statutes  relating  to 
the  registry  of  deeds  in  Yorkshire,  it  is  declared  that  the  words  "  grants  j 


bargain,  and  sell,"  are  to  operate  as  covenants  for  title,  for  farther 
assurance,  and  for  quiet  enjoyment,  while  on  the  other  hand  the  stat. 
8  &  9  Vict.  c.  106,  enacts,  that  in  deeds  executed  after  Oct.  1, 1845, 
the  word  "  give  "  or  the  word  "  grant "  shall  not  imply  any  covenant  in 
law  in  respect  of  any  tenements  or  hereditamentis  except  so  far  as  the 
word  "  give  "  or  the  word  "  grant "  may,  by  force  of  any  act  of  parlia- 
ment, imply  a  covenant. 

The  intention  of  the  parties,  however,  is  not  always  sufficient,  in 
the  case  of  real  covenants,  to  secure  their  object.  It  is  frequently 
desirable,  when  the  possession  of  land  is  parted  with,  that  the  pur- 
chaser  and  his  assignees  should  always  be  able  to  resort  to  the  vendor 
or  to  his  heirs  for  protection,  or  that  the  purchaser  and  his  assigneea 
should  periorm  certain  duties,  and  that  the  covenants  for  these  pur- 
poses should  always  be  connected  with  the  party  enjoying  the  land,  or, 
in  other  words,  that  such  covenants  shall  "  run  with  the  land."  In 
order  that  this  shall  occur,  the  mere  intention  of  the  parties,  however 
definitely  expressed,  is  insufficient;  there  must  also  be  privity  of 
estate.  When' land  mortgaged  in  fee  was  demised  by  the  mortgagor, 
a  covenant  entered  into  with  him  was  merely  personal ;  for  though  in 
equity  the  owner  of  the  estate,  at  law  the  mortgi^r  is  a  mere  stranger 
to  it :  there  was  no  privity  of  estate  between  the  lessor  and  lessee. 
(Webb  V.  Russell,  8  Term  Rep.,  402,  678;  1  Hen.  Blackstone,  562.) 
The  aasighee  also  must  come  in  of  the  same  estate  as  hia  assignor,  or 
the  covenant  will  also  be  merely  personal  Thus,  a  covenant  to  pay  a 
fee  farm  rent,  in  a  deed  enabling  the  purchaser  to  appoint  his  estate  to 
uses,  became  a  mere  personal  covenant  by  the  exercise  of  the  power  to 
appoint,  for  the  appointment  did  not  convey  the  same  estate  that  the 
purchaser  had  acquired.  (Roach  v.  Wadham,  6  East.  289.)  [Uses.] 
The  Real  Property  Commissioners  have  stated  three  rules  respecting 
covenants  running  with  the  land. 

1.  A  covenant  to  run  with  the  land  so  as  to  bind  the  assignee,  or  to 
give  to  him  the  benefit  of  it  without  his  being  named,  must  relate 
directly  to  the  land,  or  to  a  thing  parcel  of  the  demise ;  such  is  a 
covenant  to  pay  rent,  to  keep  buil^ngs  in  repair,  or  to  observe  parti- 
cular modes  of  cultivation.  2.  When  it  respects  a  thing  not  in  existence, 
but  which,  when  it  comes  into  existence,  will  be  annexed  to  the  land, 
the  covenant  will  bind  the  assigns  by  naming  them,  but  will  not  bind 
them  unless  named;  such  is  a  covenant  to  erect  buildings,  or  to  plant 
trees.  8.  When  it  respects  a  thing  not  annexed,  nor  to  be  annexed,  to 
the  land,  or  a  thing  merely  collateral,  or  in  its  nature  merely  personal, 
the  covenant  will  not  run,  that  is,  it  will  not  bind  the  assignee,  nor 
pass  to  him,  even  though  named ;  such  as  a  covenant  to  haul  coals  to 
the  lessor's  house,  to  grind  corn  at  his  mill,  or  to  buy  or  sell  stock  in  a 
certain  manner.  These  rules,  however,  though  originally  laid  down 
with  reference  to  leases,  have  been  treated  as  applying  to  cases  not 
involving  the  relation  of  landlord  and  tenant.  They  involve  many 
subtle  distinctions,  and  it  has  been  proposed  that  all  covenants,  of 
whatever  nature  or  for  whatever  purpose,  should,  unless  a  contrary 
intention  is  expressed,  or  may  be  inferred  from  the  instrument,  bind 
the  assignee  of  terms. 

The  Law  Commissioners  also  diride  covenants  where  the  relation  of 
landlord  and  tenant,  or  lessee  and  reversioner,  does  not  exist,  into  three 
classes.  1.  Covenants  made  with  the  owner  of  the  land  to  which  they 
relate ;  as  covenants  for  title,  to  indenmify  from  existing  charges,  for 
farther  assurance,  &c.,  which  supply  the  old  remedy  of  warranty,  with 
the  difference,  that  pecuniary  damages,  instead  of  the  recompense  of 
land,  are  obtained  under  them.  2.  Covenants  made  by  the  owner  of 
the  land  to  which  they  relate ;  as  to  build  on  certain  land,  to  keep  up 
a  road,  to  keep  a  space  of  ground  open.  8.  Covenants  relating  to  the 
production  of  writings  and  title-deeds ;  as  in  cases  where  an  estate  is 
divided  into  fractions  and  sold  to  different  persons,  one  of  the  pur- 
chasers, usually  the  purchaser  of  the  most  valuable  share,  holding  the 
deeds  and  writings.  It  has  been  contended  that  a  covenant  by  the 
owner  of  land  respecting  the  land  should  always  run  with  the  land ; 
but  this  doctrine  has  not  been  established,  and  if  sanctioned,  might 
give  an  injurious  control  over  property  for  an  indefinite  period.  A 
covenant  entered  into  by  a  piuxshaser  of  land  for  himself,  his  heirs,  and 
assigns,  not  to  use  the  land  purchased  for  certain  purposes,  as  for 
instance  to  abstain  from  building  on  it,  has  been  held  in  equity  to  bind 
all  succeeding  pmtjhasers  who  have  notice  of  the  covenant.  {TtUk  v. 
Moxhay,  11  Beav.  671.) 

At  common  law,  none  but  parties  or  privies,  by  contract  or  estate, 
could  take  advantage  of  covenants,  or  be  bound  by  them.  Upon  the 
dissolution  of  monasteries,  great  evils  were  foimd  to  follow  from  this 
state  of  the  law,  the  lands  &en  seized  by  the  crown,  and  afterwards 
transferred  to  patentees  or  grantees  of  the  crown,  bcdng  leased  under 
covenants,  which  ceased  to  be  binding  by  the  absence  of  any  privity 
between  the  lessees  of  the  church  lands  and  the  new  owners  of  such 
lands.  To  correct  these  evils  the  82  Hen.  VIII.  c.  84,  was  passed, 
which  gave  to  the  grantees  of  reversions  generally,  and  to  the  grantees 
and  patentees  of  the  crown,  the  same  advantages  and  remedies  as  were 
possessed  by  the  original  lessors  or  grantors  of  the  land.  The  statute 
placed  the  parties  to  whom  it  appUed  in  the  position  of  those  who 
were  privy  to  the  original  contract.  To  covenants,  however,  merely 
collateral,  the  statute  does  not  apply  ;  that  is,  if  the  covenant  is  ben^ 
ficial  to  the  lessor,  without  regard  to  his  continuing  the  owner  of  the 
estate,  it  is  a  collateral  covenant,  upon  which  the  afisignee  of  the 
reversion  cannot  sue.     The  assigne*  of  the  j;eversion^  howeveri  is 
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entitled  to  the  benefit  of  all  covenants  entered  into  by  a  lessee  with  the 
lessor,  his  heirs  and  assigns,  provided  such  assignee  be  the  owner  of 
the  reversion  immediately  expectant  on  the  term,  and  provided  the 
estate  he  has  be  the  same  estate  which,  or  a  portion  of  which,  the 
lessor  had  at  the  tame  of  granting  the  lease.  If  there  be  a  title 
paramount  by  escheat  or  otherwise^  the  covenant  is  at  an  end,  if  such 
title  defeats  the  lessor's  estate. 

It  was  a  common  practice,  in  order  to  secure  the  performance  of  a 
covenant,  to  take  a  bond  as  an  additional  security.  It  enabled  the 
obligee  to  elect  between  an  action  of  debt  for  the  penalty  of  the  bond, 
or  to  proceed  upon  the  covenant  The  reason  of  the  practice  was,  that 
at  common  law  a  devisee  of  the  real  estate  of  the  covenantor  was  not 
liable  to  an  action  for  a  breach  of  covenant,  though  by  the  statute  of 
fraudulent  devises  (8  Will,  and  Mary,  c.  14)^  he  was  liable  to  an 
action  for  breach  of  the  condition  of  the  bond.  This  is  now  re- 
medied by  the  1  Will.  IV.  c.  47,  which  extends  the  provisions  of  the 
3  Will,  and  Mary  to  the  case  of  a  covenant. 

By  the  3  &  4  Will.  IV.  c.  42,  actions  on  covenants  must  be  brought 
within  twenty  years  after  the  cause  of  action  has  arisen. 

Covenants  may  be  dischai^ged  by  a  release,  by  their  performance,  by 
the  destruction  of  the  seal,  or  by  the  destruction  of  the  interest  upon 
which  the  covenant  depends.  They  may  be  void  at  the  time  of  their 
creation  upon  account  of  the  personal  incapacity  of  one  of  the  parties 
to  contract,  as  being  an  idiot  or  a  lunatic,  or  upon  account  of  their 
object  being  illegal,  as  relating  to  bribery,  gaming,  illegal  insurances, 
lotteries,  sales  of  offices,  simony,  smuggling,  stock-jobbing,  usury,  or  to 
wagers.  They  will  also  be  void  if  opposed  to  public  policy,  as  not  to 
trade  generally,  though  a  covenant  not  to  trade  in  a  particular  place, 
or  with  a  particular  person,  would  be  valid. 

COVENANTERS,    [Cameeon,  Ricjhard,  in  Bioo.  Div.] 

COVERED- WAT,  a  road  surrounding  a  fortified  post  along  the  side 
of  the  ditch  which  is  opposite  to  the  ramparts.  It  is  usually  about 
30  feet  broad,  on  the  level  of  the  natural  ground,  and  is  protected  by 
the  mass  of  earth  called  the  glacis.  Its  situation  is  indicated  by  the 
unshaded  space  above  the  line  r  R  in  the  article  Bastion  (fig,  1).  As 
the  works  of  a  fortress  form  a  series  of  angles  which  are  alternately  re- 
entering and  salient,  the  covered-way  nec^sarily  changes  its  direction 
at  each  angle ;  and  the  spaces  which  are  there  formed  by  its  branches 
(as  at  L  and  above  the  curve  line  at  b  in  the  article  and  figure  above 
cited)  are  respectively  designated  '*  re-entering  and  salient  places  of 
arms." 

Under  the  name  of  orU>  the  oovered-way  is  met  with  in  the  writings 
of  the  first  Italian  engineers,  and  it  is  said  to  have  been  invented  by 
Tartaglia  in  the  16th  century. 

In  the  defence  of  a  fortress  this  work  is  of  great  importance.  A 
constant  fire  may  be  kept  up  from  thence  while  the  trenches  of  the 
besiegers  are  being  slowly  executed  on  the  surface  of  the  glacis ;  and 
in  the  systems  of  Vauban  and  Cormontaingne  it  is  purposely  made  so 
narrow  as  to  render  the  construction  of  a  breaching  battery  upon  it 
impoeftible,  except  by  the  tedious  operation  of  removing  a  large  part  of 
the  glacis. 

The  covered  way  also  affords  the  besieged  opportunities  of  forming 
under  cover,  from  which  tiiey  can  issue  in  large  bodies  for  a  sortie  with 
an  extended  front,  and  having  accomplished  their  object,  or  been  driven 
back,  retire  to  and  cover  their  re-entry  into  the  place  while  defiling 
through  the  narrow  posterns  and  crossing  the  ditch,  of  necessity  a 
work  of  time.  Without  the  oovered-way,  troops  making  a  sortie  would, 
after  having  crossed  the  ditch,  be  scarcely  capable  of  deploying  under 
the  fire  of  the  enemy ;  and,  in  retreating,  if  pursued,  they  might  be  cut 
in  pieces  on  the  counterscarp  before  they  could  descend  into  the  ditch, 
or  gain,  by  the  bridges,  the  posterns  of  the  fortress ;  whereas  by  the 
sally-ports,  or  by  steps  temporarily  formed  along  the  interior  side  of 
the  glacis,  tiie  departure  from,  or  the  return  to,  the  covered  way  is 
readily  accomplished  by  a  large  body  of  troops. 

An  attack  on  the  covered-way  is,  moreover,  a  difficult  enterprise,  and 
is  usually  attended  with  great  loss  to  the  besiegers ;  the  thickness  of 
the  glacis  renders  it  impossible  to  facilitate  the  assault  by  forming  a 
breach  in  it ;  a  grazing  fire  of  musketry  from  the  oovered-way  disorders 
the  assailants  during  their  approach ;  and,  when  arrived  at  flie  crest  of 
the  glacis,  one,  and  sometimes  two,  rows  of  palisades  form  a  serious 
impediment  to  a  descent  into  the  work.  Even  if  an  entrance  should 
be  gained,  the  assailants  are  confined  between  the  traverses  and  annoyed 
by  the  fire  of  the  defenders  who  have  retired  behind  them,  or  by  a 
plunging  fire  from  the  parapets  of  the  fortress.  It  is  easy  to  conceive, 
therefore,  that  such  an  attack  will  scarcely  be  made  unless  those  fires 
have  been  previously  in  part  silenced,  and  the  palisades  in  the 
covered- way  deranged  by  a  fire  of  guns  or  howitzers  from  the  enfilading 
batteries. 

COVERTURE.    [Wife.] 

COW,  one  of  the  most  useful  of  the  domestic  animals.  Her  milk 
18  peculiarly  adapted  to  nourish  infants  and  invalids,  and  requires  no 
prepatation  to  make  it  palatable  or  wholesome.  In  the  article  Cattle, 
we  have  given  an  enumeration  of  the  various  breeds  of  cows ;  and 
under  Butter  and  Cheese  an  account  of  their  principal  produce.  We 
shall  Here  confine  ourselves  to  the  proper  management  of  a  cow,  so  as 
to  make  her  most  productive ;  and  to  the  most  common  diseases  to 
which  this  animal  is  subject. 

Whra^B  only  one  or  two  cows  are  kept,  especially  where  they  are  to 
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be  maintained  on  a  limited  portion  of  pasture,  it  is  of  great  importance 
that  a  good  choice  be  made  when  they  are  purchased  or  reared.  Some 
breeds  no  doubt  are  much  superior  to  others ;  but  as  a  general  rule, 
there  is  a  better  chance  of  having  a  profitable  cow,  if  she  be  reared  on 
the  land  on  which  she  is  to  be  kept.  When  the  common  breed  of  the 
country  is  decidedly  inferior,  it  may  be  profitable  to  bring  a  cow  from 
a  distance,  in  which  case  it  should  be  from  some  district  of  which  the 
pasture  is  rather  inferior  to  that  to  which  she  is  brought,  gr  at  least 
not  better.  The  best  breeds  are  found  in  the  richest  |»stures,  but 
they  do  not  thrive  on  worse.  On  poor  land  a  Bnift.11  active  cow  will 
pick  her  food  and  keep  in  condition,  where  a  fine  lai^  cow  would 
starve,  or  at  least  fall  off  rapidly.  This  is  particularly  the  case  in  the 
mountains,  near  the  tops  of  which  no  domestic  animal  will  live  but 
the  goat,  and  next  to  it  the  smallest  breed  of  cows.  Where  the  pas- 
tures are  poor  but  extensive,  cows  give  little  milk,  .and  the  number 
which  can  be  kept  must  make  up  for  the  produce  of  each.  Where,  on 
the  other  hand,  cows  are  stalled,  as  in  Flanders,  and  fed  on  artificial 
food  brought  to  them  in  sufficient  quantity,  lai^  bulky  cows  give  the 
best  return  for  the  food ;  at  least,  this  seems  to  be  the  opinion  of  the 
Flemish  farmers  in  generaL  In  France,  where  the  cows  are  led  along 
the  roads  to  pick  up  the  herbage  growing  by  the  road-side,  or  are 
tethered  on  a  small  portion  of  dover  or  mcem,  a  small  lean  cow  is 
preferred ;  and  in  general  the  cows  commonly  met  with,  and  which 
are  bred  in  each  district,  seem  the  best  adapted  for  the  mode  in  which 
they  are  fed.  Whatever  be  the  breed  or  quality  of  a  cow,  she  should 
always  have  plenty  of  food,  without  which  no  considerable  produce  in 
milk  can  be  expected.  This  food  should  be  succulent  as  well  as 
nourishing,  or  else  fat  will  be  produced  instead  of  milk.  A  cow  well 
f ed^  may  be  safely  milked  till  almost  within  a  month  of  her  calving. 
It  is  better  that  she  should  be  dry  before  the  new  tnillr  begins  to 
spring  in  her  udder.  A  little  attention  will  readily  prevent  her  be- 
coming dry  too  soon,  or  being  milked  too  long.  Heifers  with  their 
first  calf  should  be  allowed  to  go  dry  sooner  than  older  cows ;  because 
their  growth  would  be  impeded  by  the  double  drain  of  the  milk  and 
the  calf.  It  is  best  to  let  a  heifer  go  to  the  bull  when  nature  prompts 
her  to  it,  provided  she  be  not  less  than  fifteen  or  eighteen  months  old  ; 
for  if  they  ar^  thwarted  in  their  first  heat,  they  are  apt  to  become 
irregular  ever  after ;  and  it  is  advantageous  for  a  oow  to  calve  regularly 
at  the  same  season  of  the  year.  The  best  time  is  May,  when  the  grass 
begins  to  be  succulent.  In  some  coimtries,  such  as  Switzerland,  the 
cows  calve  regularly  in  April  or  May,  and  are  then  sent  to  the  pastures 
among  the  mountains.  The  calf  is  killed  almost  immediately,  unless 
it  be  reared  for  stock,  veal  being  of  little  value.  In  populous  coimtries 
where  veal  is  considered  a  luxury,  the  odves  are  kept  and  fattened  by 
letting  them  suck  the  cows,  or  by  giving  them  warm  milk  to  drink. 
Near  large  towns  this  is  a  profitable  mode  of  employing  the  milk, 
when  it  cannot  be  sold  for  immediate  consumption. 

A  cottager  with  two  or  three  acres  of  moderate  land  may  keep  a 
oow,  and  thus  add  much  to  his  earnings  as  a  labourer.  For  this  pur- 
pose he  will  require  a  small  portion  of  permanent  grass  fenced  off,  to 
allow  the  cow  to  take  exeroise,  which  is  necessary  to  her  health.  Her 
food  must  be  raised  in  regular  succession,  and  cut  for  her.  The 
earliest  green  food  is  rye;  then  tares;  then  clover,  which  may  be 
made  so  to  succeed  each  other  as  to  give  an  ample  supply.  Cabbages, 
beet-root,  parsnips,  potatoes  and  turnips  will  continue  the  supply 
during  winter ;  and  the  dung  and  urine  of  the  cow  carefully  collected, 
will  be  sufficient  to  keep  the  land  in  condition.  This  system,  when 
lately  introduced  into  some  parts  of  Ireland,  greatly  improved  the  con- 
dition of  the  industrious  poor.  There  is  very  good  advice  on  this  manage- 
ment in  Cobbett*s  *  Cottage  Economy,'  a  useful  little  publication. 

Where  cows  are  allowed  to  be  in  the  open  air,  with  proper  shelter 
in  case  of  stormy  and  wet  weather,  they  are  subject  to  few  diseases. 
They  must  be  carefully  looked  to  at  the  time  of  calving,  but  except  in 
urgent  cases  nature  must  be  allowed  to  perform  her  own  office.  A 
little  common  sense  and  experience  will  soon  teach  the  possessor  of  a 
oow  to  assist  nature,  if  absolutely  necessary ;  and  in  case  of  difficulties 
the  safest  way  is  to  call  in  an  experienced  person.  Drinks  and  medi- 
cines should  be  avoided;  a  little  warm  water,  with  some  barley  or 
bean  meal  mixed  with  it,  is  the  most  comfortable  drink  for  a  oow  after 
calving.  The  calf,  and  not  the  cow,  should  have  the  first  milk,  which 
nature  has  intended  to  purge  its  intestines  of  a  glutinous  substance 
which  is  always  found  in  the  new-bom  calf.  A  very  common  disease 
with  cows  is  a  disordered  function  of  the  liver,  producing  a  yellowish 
tint  in  the  eyes,  and  sometimes  in  the  skin.  A  gentle  piu^e,  con- 
sisting of  half  a  pound  of  Qlauber  salts,  an  ounce  of  ginger,  and  two 
oimces  of  treacle,  with  two  quarts  of  boiling  water  poured  over  them, 
may  be  given  when  it  is  milk-warm,  and  repeated  every  other  day ; 
keeping  the  cow  warm,  if  it  be  in  winter,  bv  a  cloth  over  the  loins, 
and  in  a  shed.  This  will  in  general  restore  her  health.  Should  the 
cow  appear  to  have  a  chronic  affisction,  the  safest  course  for  a  cottager 
is  to  part  with  her  at  any  price  to  those  who  may  be  better  skilled  in 
ciiHng  diseases ;  for  it  is  seldom  that  a  oow  is  worth  the  expense  of 
the  farrier's  attendance  in  such  cases.  The  symptoms  of  a  diseased 
liver  or  lungs  in  a  cow  are  leanness,  with  a  stanng  coat,  a  husky  cough 
with  loss  of  appetite,  a  difficulty  of  breathing,  and  a  great  diminution 
in  the  secretion  of  the  milk.  The  first  loss  by  the  side  of  the  oow  is 
always  the  least  in  the  end.  In  accidents,  or  acute  diseases,  the  at- 
tendance of  a  clever  veterinary  Bui^geon  is  indispensable^  _   _  ^ 
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Nothing  is  more  prejudicial  than  the  idea  that  medicines  are  neces- 
gary  to  keep  cows  in  health ;  and  the  practice  of  keeping  advertised 
medicines  at  hand  to  give  to  an  animal  whenever  it  is  ^cied  to  be  ill. 
Is  very  detrimental  to  their  health.  Attention  to  food  and  exercise, 
giving  the  first  regularly  and  in  moderate  quantities  at  a  time,  and 
allowing  the  cow  to  use  her  own  judgment  as  to  the  latter,  are  the 
great  secrets  of  health ;  and  a  healthy  young  cow  reared  at  home,  or 
purchased  of  a  conscientious  dealer,  will  probably  live  to  old  age  with- 
out ever  having  had  any  disease.  A  cow  is  old  and  unprofitable  when 
she  reaches  twelve  or  fourteen  years.  She  should  then  be  sold  and  a 
young  one  purchased.  If  the  cottager  have  the  means  of  rearing  a 
cow-calf  to  succeed  the  old  mother,  he  will  do  well ;  if  not,  he  must 
lay  by  a  portion  of  the  cow's  produce  every  year  to  raise  the  difference 
between  the  vsJue  of  the  old  cow  and  a  young  one.  The  saving  banks 
are  admirable  institutions  for  this  purpose :  a  few  shillings  laid  by 
when  the  produce  of  the  cow  is  greatest,  will  soon  amount  to  the  sum 
required  to  exchange  an  old  one  for  a  younger. 

CaXf, — The  rearing  and  fattening  of  calves  is  a  very  important  part 
of  rural  economy,  and  on  the  care  with  which  this  is  done  depends 
much  of  the  profit  of  grass-land  in  particular  situations.  In  the  dairy 
districts  the  milk  is  so  valuable,  that  calves  are  got  rid  of  as  soon  as 
possible.  In  some  countries  they  are  kiUed  when  only  a  few  days  old, 
and  the  flesh  is  of  little  value,  being  very  soft  and  tasteless.  In  others 
the  flesh  of  very  young  calves  is  considered  unwholesome,  and  penal- 
ties have  been  imposed  on  those  who  kill  a  calf  before  a  certain  age. 
This  is  the  case  m  France  and  Switzerland,  where  ten  days  is  the 
earliest  time  at  which  a  calf  is  x>ermitted  to  be  killed  for  sale. 

Wealth  and  luxury  have  introduced  a  veiy  different  mode  of  pro- 
ceeding in  England.  Calves  are  suckled  with  great  care,  and  allowed 
to  take  as  much  milk  as  they  can  swallow,  in  order  to  make  them  fat, 
and  their  flesh  white,  firm,  and  delicate.  The  price  at  which  a  fat  calf 
is  sold,  when  ten  or  twelve  weeks  old,  is  often  much  greater  than  he 
would  fetch  at  twelve  months,  if  reared  in  the  common  way.  It  is 
chiefly  in  the  neighbourhood  of  large  towns  that  the  practice  of  fat- 
tening calves  is  profitable.  The  calf-dealer  buys  calves  in  the  dairy 
districts,  and  sells  them  again  to  those  who  suckle  them.  The  animals 
are  carried  to  a  great  distance  in  carts  made  purposely  flat  and  shallow, 
their  four  fpet  tied  flimly  together,  and  their  heads  haftging  over  the 
back  and  sides  of  the  ciui.  In  this  position  they  reuxain  whole  days 
without  food  or  drink,  and  when  they  arrive  at  the  place  of  sale  they 
are  so  weak  and  attenuated  that  many  of  them  die ;  and  all  of  them 
require  the  greatest  care  and  attention  for  several  days  before  they 
recover  sufficient  strength  to  bear  their  natural  food.  If  they  are 
allowed  to  satisfy  their  appetite  at  first  they  invariably  icow^  that  is, 
purge  violently,  and  die.  If  the  strong  astringent  medicines  sold  in 
the  shops  for  the  scouring  in  calves  is  given  to  them  in  this  weak  state, 
it  only  accelerates  their  death.  The  best  remedy  is  to  boil  the  milk 
for  them,  and  give  them  little  at  first ;  to  mix  some  starch  or  arrow- 
root with  it,  and  to  give  them  a  raw  egg  beat  up  in  milk.  This  re- 
stores the  strength  of  the  stomach,  and  generally  cures  them.  When 
the  calf  begins  to  thrive  on  the  milk  which  he  sucks,  or  which  is  given 
him  warm  from  the  cow,  nothing  more  is  necessary  than  to  keep  him 
extremely  clean  and  dry,  to  give  him  plenty  of  air,  but  not  much  light, 
and  never  to  disturb  hun  between  his  meals,  which  are  generally  twice 
in  the  day,  at  the  usual  time  of  milking  the  cows.  Where  it  can  be 
conveniently  done,  it  is  better  to  let  them  suck  three  times  a  day.  If 
one  cow  does  not  give  sufficient  milk  to  satisfy  the  calf  when  he  begins 
to  get  large,  another  cow  must  be  at  hand.  Where  a  number  of  calves 
are  fattened  at  once,  and  no  butter  or  cheese  is  made,  the  number  and 
age  of  the  calves  must  be  regulated  by  the  number  of  oows  and  the 
quantity  of  milk  which  they  give,  so  that  there  shall  be  milk  enough 
for  all. 

The  calf-pens  should  be  made  like  narrow  stalls,  each  for  the  ac- 
commodation of  only  one  calf,  just  wide  enough  to  allow  him  to  lie 
down,  but  not  to  turn  about  and  Uck  himself,  which,  if  it  become  a 
habit,  will  much  retard  his  progress  in  fattening.  The  bottom  of  the 
pen  should  be  paved  with  bnck,  and  washed  clean  morning  and  even- 
ing— or  it  shomd  be  boarded ;  the  boards  should  be  six  inches  from 
the  ground,  and  have  holes  bored  in'  them  to  let  the  urine  drain 
through.  A  piece  of  chalk  or  powdered  limestone  is  frequently  put 
in  a  small  trough,  which  the  caU  licks,  and  thus  corrects  the  acidity 
which  is  apt  to  generate  in  the  stomach.  The  common  notion  that  it 
makes  the  flesh  whiter  is  a  mistake,  except  so  far  as  good  health  in  the 
calf  produces  whiter  flesh.  At  five  or  six  weeks  old,  if  a  little  sweet 
hav  is  tied  in  a  small  bundle  with  a  string  and  hung  before  them,  they 
will  pick  a  little  of  it ;  and  by  thus  exciting  the  saliva  the  digestion 
will  be  assisted.  It  is  only  by  minute  attention  that  the  suckling  of 
calves  can  be  made  more  profitable  than  the  making  of  butter  or 
cheese.  When  it  is  well  managed,  and  the  price  of  veal  is  about  one- 
half  the  price  of  butter  by  the  pound,  there  is  an  advantage  in  suckling, 
but  otherwise  making  butter  is  more  profitable. 

Calves  should  be  fat  by  eight  or  nine  weeks  old,  and  it  is  seldom 
advisable  to  keep  them  above  twelve  weeks.  When  they  get  large 
they  take  a  much  greater  quantity  of  ij^lk,  in  comparison  with  what 
they  do  at  seven  or  eight  weeks  old,  to  produce  the  same  increase  of 
flesh.  A  calf  of  16  or  18  stones  (8  lbs.  to  the  stone)  the  four  quarters, 
and  well  fatted,  will  always  sell  better  than  one  that  is  larger. 

When  mUk  is  scarce,  and  the  calves  have  not  enough  to  satisfy 


them,  it  may  be  necessary  to  give  them  some  substitute,  such  as  meal 
mixed  with  warm  milk,  or  balls  of  meal  and  water  with  a  little  gin  in 
them,  which  makes  them  drowsy.  Linseed  made  into  a  jelly  with 
boiling  water  and  mixed  with  warm  milk  is  given  by  some,  or  pow- 
dered oil-cake.  All  these  substitutes  can  only  be  recommended  when 
the  milk  fails — they  deteriorate  the  flesh  more  or  less.  The  best  plan, 
in  such  a  case,  is  to  sell  the  largest  calves  and  reduce  the  number,  so 
that  they  may  all  have  their  &  of  nulk.  The  weight  of  the  four 
quarters  of  a  calf  when  Idlled  is  about  six-tenths  of  its  Uve  weight- 
Thus  if  a  live  calf  weighs  200  pounds,  his  four  quarters  when  he  is 
killed  will  weigh  20  x  6  =  120  pounds. 

When  calves  are  intended  to  be  reared  for  grazing  or  for  the  dairy, 
the  most  perfect  individuals  should  be  chosen.  They  should  be  well 
examined,  especiaUv  the  cow  calves,  to  ascertain  whether  they  have  a 
perfect  udder  and  teats,  a  broad  pelvis,  and  good  lungs.  If  any  defi- 
ciency appears,  they  ought  to  be  sold  or  fattened.  They  should  be 
allowed  to  suck  the  mother  three  or  four  days,  but  no  more,  and  then 
be  taught  to  drink  milk  out  of  a  paiL  This  is  soon  accomplished  by 
gentleness  and  care.  Should  there  be  any  difficulty  in  teaching  him 
to  suck  with  the  hand  in  the  usual  way,  a  wisp  of  twisted  straw  is  put 
into  the  pail  and  one  end  of  it  in  his  mouth.  This  seldom  fails  to 
bring  him  to  drink.  When  the  calf  is  a  week  old,  skimmed  milk 
which  has  been  boiled  and  allowed  to  cool  again,  so  as  to  be  milk-warm, 
may  be  given  him.  After  a  time  this  may  be  diluted  with  water,  and 
a  little  meal  stirred  into  it ;  or  some  thin  gruel  may  be  made  to  which 
skimmed  milk  is  added.  Carrots  or  turnips  make  an  excellent  food 
for  calves,  especially  if  they  are  boiled  with  cut  hay  and  given  warm. 
In  this  way  calves  may  be  reared  with  ^^ij  little  milk,  till  they  can 
live  on  grass  alone.  A  bull-calf  not  intend^  to  be  kept  as  a  buU,  may 
be  castrated  when  three  months  old. 

The  diseases  of  calves  are  chiefly  scouring  and  contiypaUon;  for 
the  first,  if  the  calves  are  strong,  a  recipe  recommended  by  Clater, 
consisisting  principally  of  prepared  chalk,  is  Hkely  to  be  of  service : 
a  large  table-spoonful  of  the  powder  is  given  in  a  pint  of  new  milk 
every  night  and  morning  before  the  c^  is  fed,  until  the  pui^^ing 
ceases.  For  costiveness  the  following  is  a  goo4  and  safe  remedy : 
Castor  oil  one  ounce,  prepared  kali  ha&  a  drachm,  ginger  in  powder 
one  tea-spoonful.  Mix  these  for  a  dose,  and  give  it  in  half  a  pint  of 
warm  milk. 

COWPOX.    [Small-pox.] 

COWRY  SHELLS  are  called  by  conchologists  Ch/prace.  Their 
beauty  has  procured  them  a  place  among  the  ornaments  of  oirr  chimney- 
pieces,  and  they  have  been  in  demand  among  civilised  and  uncivilised 
nations  time  out  of  memory.  Like  the  precious  metals,  they  are  not 
only  used  for  ornament,  but  they  have  aUo  the  qualities  necessary  to 
constitute  them  a  species  of  currency.  In  fact,  covmes  (the  Cypraa 
monetu)  are  used  as  small  coin  in  many  parts  of  Southern  Asia,  and 
especially  on  the  coast  of  Guinea  in  Africa.  Their  great  multiplication 
in  these  countries,  and  the  extension  of  the  knowledge  of  coin,  has, 
however,  depressed  their  value  so  much  that  they  are  now  used  only 
for  domestic  interchange,  or  for  the  purchase  of  trifling  articles  of  less 
value  than  any  European  coin.    [Monet.] 

The  shells  used  as  currency  occur  principally  in  the  Philippine 
Islands,  and  on  the  coast  of  Congo,  but  particularly  among  the  Maldive 
Islands,  of  which  they  constitute  the  principal  article  of  export.  They 
are  fished  for  three  days  after  the  high  tides,  by  the  women,  with 
baskets,  in  which  they  take  up  a  quantity  of  sand  containing  cowries. 
When  the  sand  is  washed  out,  the  shells  are  heaped  up  on  the  shores, 
and  the  fish  soon  die ;  they  are  then  ready  for  the  market.  [Cxfumidx, 
in  Nat.  Hist.  Div.] 

CRAB.  A  machine  used  in  building  operations,  for  hoisting  heavy 
loads.  It  consists  of  a  wooden  frame,  forming  a  wide  base  able  to  be 
weighted  in  such  a  manner  as  to  keep  the  machine  steady ;  and  of 
vertical  side  frames,  which  are  usually  of  open  cast-iron  work,  and 
which  carry  the  seats  or  bearings  for  the  barrel  and  winches,  set  in 
motion  by  means  of  double  haniSes  on  the  end  of  the  winoh  shaft.  The 
winch  is,  in  fact,  a  pinion  gearing  into  a  toothed  wheel,  ^ith  either  a 
single  or  double  purchase,  upon  the  edge  of  the  barrel  wheel ;  and 
around  the  latter  the  fall,  or  chain,  which  raises  the  load,  usually  by 
the  interposition  of  a  series  of  blocks,  is  wound.  Single  purchase 
cmbs  are  rarely  able  to  lift  more  than  two  tons ;  whilst  the  ordinary- 
double  purchase  crabs,  worked  by  four  men  at  the  wheel,  are  able  to 
lift  as  much  as  from  six  to  eight  tons  by  passing  the  fall  through  a, 
series  of  one,  two,  and  three  sheaved  blocks. 

CRADLING,  A  wood,  or  iron  frame  intended  to  receive  and  bind 
together  the  materials  used  to  form  a  solid  bed,  or  landing;  occasionally 
also  cradlings  are  used  to  support  groined  arches,  but  the  principle  on 
which  they  act  is  in  all  cases  to  form,  as  it  were,  the  skeleton  around 
which  the  detached  materials  are  made  to  adhere  to  one  another.  The 
joists  of  wrought  iron,  subsequently  filled  in  with  cement  concrete, 
which  have  lately  been  used  to  form  fire-proof  floors,  serve  actually  as 
cradling;  and  the  iron  frames  used  by  the  French  builders  in  the 
construction  of  their  pottery  floors  and  roofs,  serve  the  same  purpose. 
The  mode  of  oonstructii^g  a  cradhng  must  of  course  depend  upon 
the  load  it  will  have  to  carry,  the  materials  of  which  it  is  conlp<»edy 
and  the  position  in  which  it  is  placed ;  and  the  only  general  practical 
remark  to  be  made  on  the  subject  is  that  attention  must  be  paid  to 
obviate  any  inconvenience  fromjhe  ex^ousion  ofjhe  v^ous  materuila 
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employed,  whether  that  ezpanfion  arifie  from  heat,  or  from  the  mere 
crystalliBation  of  the  mortars,  cements,  or  plasters.  (See  Eck. '  Traits 
de  Construction  en  Poteries  et  Fer/  Paris,  1841 ;  *  Papers  of  Royal 
Inst,  of  Brit.  Architects,'  January,  1854. 

CRAMP.    [Spasm.] 

CRAMP.  A  small  piece  of  metal  used  for  tying  together  the  build- 
ing mat^rialB  of  large  dimensions  which  cannot  be  bound  by  the  mere 
adhesion  of  the  oementitious  substances  with  which  they  are  bedded. 
Cramps  are  made  of  iron,  of  copper,  or  of  gun  metal,  and  they  are  run 
with  lead  or  with  sulphur,  or  cement,  according  to  the  position  they 
are  used  in ;  their  form  is  either  that  of  a  flat  piece  of  metal  with  the 
two  ends  turned  downwards,  thus  ""^  or  it  may  be  simply  a  flat  piece 
of  metal  made  to  present  a  double  wedge  on  plan  thus  »-^ .  As  iron 
is  liable  to  absorb  moisture,  even  in  the  interior  of  a  stone,  and  then  to 
pass  into  the  state  of  the  hydrous  oxide,  a  process  always  accompanied 
by  an  increase  of  volume,  it  is  advisable  only  to  use  iron  cramps 
when  the  stones  they  are  intended  to  connect  have  a  considerable 
thickness;  and  for  thin  aahlar  work  copper  or  gun -metal  cramps 
should  alone  be  used.  In  marble  works  copper  cramps  u-e  pref  erab^ 
but  they  must  be  run  with  plaster,  or  sulphur. 

CRANE.  A  machine  used  in  building,  and  in  ordinary  commercial 
operations  for  the  purpose  of  hoisting  weights.  It  may  be  described 
as  oonsisting  of  an  upright  post,  bearing  a  projecting  arm  or  it6,  usually 
stifliened  by  a  bracket ;  and  a  barrel,  winch,  pinion,  and  handles,  to 
receive  a  fall  passed  over  a  sheaf  at  the  head  of  the  jib,  and  reeved 
into  the  block  which  bears  the  hook  on  which  the  load  is  ultimately 
brought.  The  upright  post  is,  generally  speaking,  made  so  as  to  be 
able  to  revolve  on  ita  centre,  and  thus  an  article  raised  at  any  one 
point  tS&j  be  deposited  at  any  other  point  within  the  sweep  of  the  jib. 
Cranee  are  made  either  fixed  or  movable,  single  or  double;  as  pit 
cranes,  or  those  which  have  their  foundations  below  the  ground ;  or  as 
derricks,  or  those  which  have  their  framework  and  stays  above  the 
surface. 

Cranes  differ  from  crabs  in  this  respect,  namely,  that  in  consequence 
of  their  possessing  jibs,  the  former  are  able  to  deposit  their  load  where 
it  may  be  desired;  whereas  crabs  can  only  deposit  their  load  vertically, 
under  the  last  block  comiected  with  them. 

CHANIOLOGY.    [Phbewolooy.] 

CRANK.  A  portion  of  machinery  used,  together  with  a  connecting 
rod,  for  the  purpose  of  converting  reetUineal  into  circular  motion,  or 
vice  tfend.  Thus,  in  an  ordinary  steam-engine  the  upward  and  down- 
ward motion  of  the  piston  is  made  to  give  a  circular  motion  to  the 
crank,  by  the  interpoaition  of  the  connecting  rod,  which  bears  joints  at 
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its  respective  ends ;  and  then  the  upward  motion  of  the  piston  causes 
the  crank  to  pass  over  half  of  its  circle  of  revolution,  whilst  the  dow)%- 
ward  motion  carries  it  over  the  reniiainder  of  its  path.  Evidently  in 
such  an  arrangement  there  must  be  two  points,  that  is  to  aaay,  when  the 
piston  is  respectively  at  the  top  and  bottom  of  its  stroke,  wherein  it 
exercises  no  power  over  the  crank ;  and  when  the  crank  is  upon  the 
horizontal  line  passing  through  its  own  axis  the  power  exercised  upon 
it  is  the  greatest.  It  is  for  the  purpose  of  carrying  the  crank  over 
these  dead,  or  weak  points  that  the  fly-wheel  is  introduced  into  the 
construction  of  engines,  and  numerous  other  contrivances  have  been 
suggested  with  a  view  to  reduce  or  annihilate  the  irregularity  of  the 
aotion,  without,  however,  producing  any  practical  improvement ;  so  that 
at  the  present  day  the  constructors  of  machinery  continue  to  use  the 
crank  and  connecting  rod  in  the  majority  of  cases  wherein  they  desira 
to  convert  perpendicular  into  circular  motion.  In  the  treatise  on  the 
Steam  Engine,  by  Mr.  J.  Scott  Russell,  Edin.  1841,  the  question.of  the 
supposed  loss  of  power  by  the  use  of  the  crank  is  very  ably  discussed. 
See  also  Hann  and  Gener, 'The  Steam  Engine/  8vo,  London,  1854; 


Moseley's  'Mechanical  Principles  of  Engineering  and  Architecture,' 
8vo,  Lond.  1848. 

CRAPE  is  a  lig;ht  transparent  fabric  composed  of  silk,  from  which, 
by  the  mode  of  its  preparation,  all  the  g^oss  has  been  taken.  When 
dyed,  as  it  usually  id,  of  a  bladi  colour,  it  is  worn  aa  a  material  for 
mourning  dresses. 

The  weaving  of  crape  is  conducted  at  a  hand-loom,  according  to  the 
simplest  method  of  the  weaver's  art :  all  its  peculiarity  being  given  tQ 
it  in  the  dressing,  which  it  receives  after  it  is  taken  from  the  loom. 
The  silk  is  used  without  having  been  washed  or  dyed,  and  consequently 
¥rith  all  the  natural  viscid  gum  which  forms  a  part  of  its  composition 
as  spun  by  the  worm.  For  thin  crape,  the  only  preparation  which  the 
filaments  undergo  previous  to  the  weaving  is  the  simple  twisting, 
which  forms  the  first  process  of  the  throwing  mill,  and  in  which  state 
the  thread  is  technically  called  tingles.  When  it  is  intended  to  make  a 
more  substantial  fabric,  the  warp  is  formed  of  two  and  sometimes  three 
filaments  twisted  together,  which  in  that  state  are  called  tram :  the 
weft  is  still  composed  of  singles.  After  the  web  is  taken  fi*om  the 
loom,  it  is  dressed  with  a  viscid  solution  of  gum,  which  in  drying 
causes  the  individual  threads  to  resume,  as  far  as  the  interlacing  will 
admit,  the  form  the^  originally  held  previous  to  their  being  twisted  in 
the  throwing  mill ;  it  is  by  this  means  that  is  produced  the  peculiar 
wrinkled  appearance  by  which  crape  is  distinguished.  This  fact  will 
be  shown  ii  a  piece  of  crape  is  washed  in  water  hot  enough  to  discharge 
the  gum,  when  the  web  will  resemble  thin  gauze. 

CRAYONS  (from  the  French  crayon,  derived  from  trait,  chalk)  are 
a  species  of  material  for  drawing.  They  may  be  classed  in  two  kinds, 
native  and  artificial  The  principal  native  crayons  are  black,  white, 
and  red.  The  best  blaok  is  procured  from  Italy.  It  is  a  species 
of  earth,  which  is  soft  in  the  ground,  but  hardens  on  exposure  to  the 
air.  It  is  of  a  bright  even  tint,  and  of  a  smooth  and  moderately  hard 
texture.  Admirably  adapted  to  outlining  and  shading  drawings  of  any 
size,  it  is  to  the  artiist  an  excellent  tool  for  study.  It  will  form  a  large, 
bold,  and  strong  line,  and  is  at  the  same  time  capable  of  great  fineness. 
The  best  white  is  a  pure  chalk,  and  is  procured  in  France.  It  is  of  a 
brilliant  colour,  but  very  brittle;  so  that  it  is  difficult  to  avoid 
breaking  it  frequently.  There  are  various  modes  of  correcting  its 
brittleneas,  such  as  soaking  it  in  milk,  baking  it  on  hot  iron,  or  in  the 
fire ;  but  they  all,  more  or  less,  injure  the  briUianoy  of  its  tint.  Pipe- 
clay is  sometimes  employed  as  a  substitute,  as  being  smoother  and  less 
brittle ;  but  it  is  of  a  very  inferior  tint.  White  chalk  is  used  on  tinted 
paper  to  touch  on  or  hatch  the  high  Ughts.  It  is  also  much  used  by 
the  painter  to  detennine  or  correct  his  outline.  Red  chalk  is  employed 
in  the  place  of  black  chalk  on  white  or  tinted  paper,  because  it  is  freer 
than  the  best  black  chalk,  and  firmer  and  soioother  than  the  inferior 
kinds.  It  is  also  of  a  warmer  and  more  agreeable  tone  of  colour ;  but 
it  is  by  no  means  capable  of  the  same  degree  of  fineness  in  small  or 
highly  finished  drawings ;  it  is  a  clayey  ochreous  substance.  All  these 
three  kinds  of  native  crayons  are  frequently  combined  in  the  same 
drawing,  on  tinted  papers,  which  are  geaerally  of  a  neutral  gray,  of  a 
bluish,  greenish,  or  brownish  quality. 

The  native  crayons  are  the  legitimate  materials  for  the  artist  in  the 
study  of  drawing,  and  in  tracing  the  first  thoughts  of  design.  Some 
of  the  sketches  of  RafiBMle,  Michel  Angelo,  the  Caraoci,  and  others  of 
the  great  painters,  remain  to  attest  the  utility  of  crayons  in  forming 
the  style  of  a  painter  or  sculptor,  and  their  capabiUty  of  expressing 
the  hTghest  qiiaiities  of  design. 

Art^cial  crayons  are  composed  of  different  coloured  earths,  and 
other  pigments,  rolled  into  soUd  sticks  with  some  tenacious  stuff  such 
as  milk,  common  gin,  or  beer-wort.  The  beet  are  procured  from 
Switaerland ;  but  very  excellent  academy  crayons  are  made  in  this 
coimtry,  and  in  Gkimany.  Those  made  in  Germany  are  most  suited 
to  large  w<»'ks,  such  as  studies  for  fresco  paintings,  ^.  Artificial 
crayons  are  employed  in  crayon  painting  upon  a  ground  composed  of 
paper  or  vellum,  stretched  upon  a  canvas,  which  has  been  previously 
extended  on  a  deal  frame.  It  is  requisite  to  {Mdnt  with  cooler  tints  in 
crayons  than  in  oils,  which  is  the  reason  why  crayon  painters  generally 
fall  into  such  a  cold  style  of  colouring  when  they  work  in  the  other 
materiaL  Great  softness  and  deUcaoy  and  great  vivacity  of  tint  may 
be  obtained  in  finished  crayon  paintings ;  but  depth,  richness,  and  truth 
of  colour,  are  not  obtainable,  nor  solidity  in  the  forms.  Moreover,  the 
delicacy  proper  to  Uie  substance  is  tolerably  oertain  to  betray  the 
artist  who  devotes  himself  solely  to  its  use  into  a  petty  and  weak 
style  of  drawing.  For  sketches  of  portraits,  in  which  the  form  and 
expression,  and  a  general  idea  of  the  com^dexion,  are  all  that  is 
required,  crayons  are  a  pleasing  and  useful  material ;  but  they  should 
be  employed  only  occasionally,  and  as  a  variety  to  other  modes  of 
study. 

Considered  as  a  branch  of  manufacture,  crayons,  as  we  have  stated 
above,  have  been  more  carefully  attended  to  by  the  French  than  the 
EngUsh.  There  are  many  recipes  for  the  preparation  of  them :  sper- 
maceti, bone-ash,  and  boiling  water ;  pipeclay,  prepared  chalk,  colouring 
matter,  and  pale  nuld  ale ;  white  soap,  rect&ed  spirits  of  wine,  washed 
clay,  chalk,  colouring  matter,  and  boiling  water ;  pure  clay,  shellac, 
spirits  of  wine,  oil  of  turpentine,  and  colouring  matter ;  fine  pale  blue 
day,  shellac,  wood  naphtha,  and  colouring  matter :  all  are  recipes  in 
practical  use.  The  colouring  matter  differs  greatly  in  kind;  mere 
difference  of  HrU  is  produced  by  diluting  with  washed  chalk;  but 
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cUfiereoce  of  colour  depends  of  course  on  the  pigment  mixed  with  the 
substance  of  the  crayon.  Thus,  for  black,  are  used  black  lead,  ivory 
black,  and  lamp  black ;  for  blue,  indigo,  smalt,  verditer,  and  Prussian 
blue ;  for  brown,  umber  and  terra  di  Sienna ;  for  green,  mixtures  of 
blue  and  yellow ;  for  yellow,  king's  yellow,  Naples  yellow,  orpiment, 
and  yellow  ochre ;  for  red,  cannine,  vermilion,  htematite,  red  chalk, 
and  red  lead ;  for  purple,  blue  mixed  with  carmine  or  vermilion.  In 
making  crayons,  the  manufacturers  generally-  employ  a  metal  cylinder, 
two  or  three  inches  in  diameter,  open  at  one  end  and  having  a  perfo- 
rated bottom  at  the  other.  The  perforations  are  equal  in  size  to  the 
intended  thickness  of  the  crayon.  Hie  composition,  in  the  state  of  a  stiff 
paste,  is  put  into  the  cylinder,  and  is  forced  down  by  a  plug  or  piston ; 
it  exudes  through  the  holes,  and  is  cut  off  into  convenient  lengths. 

Crayons  for  writing  on  glass  are  made^  of  French  chalk ;  or  of  a 
mixture  of  spermaceti,  tallow,  wax,  red  lead,  and  carbonate  of  potash. 
Crayons  for  writing  or  drawing  on  stone  are  made  of  two  or  three 
different  mixtiu'es :  tallow,  soap,  white  wax,  and  lamp  black ;  tallow 
soap,  white  wax,  shellac,  and  lamp  black;  white  wax,  spermaceti,  hard 
soap,  and  lamp  black ;  &c. 

An  instrument  called  a  portcrayon  is  employed  to  hold  the  crayon 
by.  It  is  a  metal  tube,  split  at  each  end,  so  as  to  gape  a  little  to  adimit 
the  crayon ;  a  sliding  ring  embraces  the  tube,  and  may  be  made  to 
close  the  disparted  sides  firmly  upon  the  crayon. 

A  stimip,  made  of  leather,  cork,  or  paper,  closely  rolled,  or  cut  into 
a  short  round  stick,  more  or  less  sharply  pointed  at  each  end,  is  used 
to  soften  and  spread  the  chalk  or  crayon  in  the  shaded  parts  of  the 
drawing. 

CREAM.    [BUTTBR.] 

CREAM  OP  TARTAR.    [Potash,  BUariraie  of.] 

CREAMS.  Creams,  in  the  language  of  the  confectioner,  are  com- 
pounds of  cream,  or  sweetened  water,  or  egg  and  milk,  with  various 
flavouring  vegetable  juices,  congealed  by  ice,  or  by  a  freezing  mixture. 
The  flavouring  agent  may  be  almond,  chocolate,  coffee,  lemon,  orange, 
pistachio,  raspberry,  taraxacum,  vanilla,  ftc.  Ices,  creams,  and  ice- 
creams differ  a  little  in  their  mode  of  preparation,  but  scarcely  at  all  in 
their  ingredients. 

CREASOTE  or  KREASOTB  (C,eH,0,HO?)  (from  ncp^oi, '' flesh," 
and  a^(m,  "to  save,")  is  a  fluid  compound  of  oxygen,  hydrogen,  and 
carbon,  obtained  by  Reichenbach.  This  substance  exists  in  crude 
pyroligneous  acid,  but  it  ia  best  prepared  from  that  portion  of  the  oil 
distilled  from  wood-tar  which  is  neavier  than  water.  The  operation  is 
too  complicated  to  admit  of  its  being  stated  at  length.  The  properties 
of  creasote  are  the  following :  It  is  a  colourless  transparent  fluid,  and 
has  a  strong  odour  which  greatly  resembles  that  of  smoked  meat,  with 
a  caustic  and  burning  taste.  Its  specific  gravity  is  1*037;  it  boils  at 
897**,  and  remains  fluid  at  17°  below  zero.  It  requires  80  parts  of 
water  for  solution,  and  is  soluble  in  alcohol,  ether,  and  sulphuret  of 
carbon,  in  all  proportions.  It  bums  witt  a  sooty  flame,  refracts  light 
powerfully,  and  is  a  non-oonductor  of  electricity ;  it  has  neither  acid 
nor  alkaline  properties.  It  is  highly  antiseptic,  and  hence  the  name 
given  to  it.  It  combines  both  with  acids  and  with  alkalies ;  but  it  is 
decomposed  by  strong  nitric  and  sulphuric  acid. 

Creasote  coagulates  albumen,  even  when  much  diluted,  and  it  also 
coagulates  serum.  Meat  and  fish  are  preserved  after  having  been 
brushed  over  with  creasote  and  dried  in  the  sun ;  the  antiseptic  power 
of  pyroligneous  acid  and  wood-smoke  is  supposed  to  be  derived  from 
its  presence.  A  few  drops  added  to  ink  are  said  effectually  to  prevent 
its  becoming  mouldy. 

CREASOTE  or  KREASOTE,  Medical  Prcperties  of .  The  chemical 
formula  shows  that  creasote  contains  a  very  huge  proportion  of 
carbon ;  which  cut^umstance,  along  with  other  peculiarities,  renders 
it  in  certain  cases  a  valuable  medicine,  and  in  other  instances  a 
formidable  poison.  The  introduction,  by  its  means,  of  a  large  quantity 
of  carbon  into  the  body,  produces  all  the  bad  effects  which  an  excess 
of  that  principle  in  the  animal  system  is  known  to  occasion ;  while 
in  certain  morbid  states  of  the  system,  this  increased  quantity  of 
carbon  produces  the  remarkably  sedative  effect  which  has  followed  its 
use.  There  can  also  scarcely  be  a  doubt  that  the  highly  carbonised 
nature  of  this  compound,  along  with  its  power  of  coagulating  albumen, 
is  the  source  of  the  powerful  antiseptic  properties  which  many  of  its 
combinations  and  solutions  have  been  known  for  ages  to  possess. 
Independently  of  its  general  action  on  the  system  when  taken  in- 
ternally,  it  produces,  when  concentrated,  a  local  effect  on  the  part  to 
which  it  has  been  applied  very  necessary  to  be  borne  in  mind,  and 
which  probably  is  owing  to  the  power  which  creasote  seems  to  possess 
of  coagulating  the  albumen,  even  of  living  as  well  as  of  dead  tissues, 
and  which  it  is  enabled  to  reach  by  destroying  the  epidermis  of  the 
part  which  it  has  been  allowed  to  touch.  Dropped  upon  the  tongue  it 
causes  violent  pain ;  unless  largely  diluted  it  cannot  be  swallowed,  as, 
independent  of  the  pain,  it  coagulates  the  albumen  of  all  the  fluids  with 
which  it  comes  in  contact.  Fibrins,  carefully  separated  from  other 
principles,  is  not  affected  by  creasote. 

A  few  drops  of  a  veiy  dilute  solution  of  creasote  taken  into  the 
stomach  causes  a  sensation  of  warmth,  and  if  repeated  at  short  in- 
tervals, or  the  dose  gradually  increased,  giddiness  and  other  signs 
similar  to  those  of  intoxication  are  experieuMd.  The  urine  is  frequently 
observed  to  acquire  a  black  hue,  "  as  if  a  small  quantity  of  IncUan  ink  I 
had  been  added  to  it^  p^ectly  transparent,  and  without  sediment." 


('  Medical  Gazette,*  vol.  xvi.  p.  599.)  In  larger  dosw  it  has  all  the 
effects  of  a  narcotioo-acrid  poison,  the  venous  state  of  the  blood  pro- 
ducing on  the  brain  a  markedly  sedative  effect,  and  the  respiration  be- 
coming slow  and  laborious,  or  convulsive.  Animals,  fishes,  and  insects, 
plunged  into  creasote  water  speedily  die  with  strong  oonvulsioiiB. 
Even  plants  watered  with  it  perish,  except  perhaps  those  of  the  tribe 
Ericaceae,  which  constitute  the  chief  vegetation  of  bogs  or  moasefl^ 
The  injurious  action  of  the  smoke  of  towns  on  plants  has  been  ascribed 
to  the  creasote  it  is  supposed  to  contain.  But  mechanical  impurities 
have  a  far  larger  share,  as  is  proved  by  the  utility  of  Ward's  cases. 

Creasote  has  been  reconunended  as  a  remedy  in  very  many  diseases, 
in  few  of  which  will  it  ultimately  be  found  usefuL  Vomiting,  in- 
cluding sea-sickness,  some  forms  of  bronchitis,  cutaneous  diseases,  and 
haemorrhage  either  spontaneous  or  from  wounds,  are  the  only  cases  in 
which  it  has  a  claim  to  confidence.  Vomitixig,  such  as  frequently 
occurs  in  hysterical  and  other  persons  from  irritation  of  the  origin  of 
the  eighth  pair  of  nerves,  will  almost  invariably  be  alleviated  or 
checked;  also  that  in  sea-sickness,  which  proceeds  from  a  similar 
cause,  may  be  lessened,  but  scarcely  any  other  kind  of  vomiting  can 
be  relieved  by  it.  That  form  of  vomiting  which  occurs  towards  the 
end  of  phthisis  pulmonaliB,  and  is  connected  with  subacute  inflam- 
mation of  the  -stomach,  is  sure  to  be  a^opravated  by  it ;  as  wfll  any 
other,  either  caused  by  scirrhus,  ulceration,  or  any  crude  indigested 
matter  in  the  stomach.  The  utility  of  breathing  the  vapour  of  tar- 
water  in  some  forms  of  bronchitis  often  mistaken  for  consumption,  has 
long  been  known :  but  creasote  can  be  of  no  service  in  true  tubercular 
consumption,  when  cavities  exist  in  the  lungs.  Glanders  in  the  human 
subject  has  been  cuied  by  injections  of  creasote  thrown  up  the  affected 
nostril  (Dr.  Elliotson.)  Creasote  possesses  great  influence  over  external 
ulcers  when  it  can  be  applied  sufficiently  strong  to  coagulate  the  albu- 
men and  so  form  an  artificial  skin,  under  which  the  heaBng  process  goes 
on  kindly.  Thus  in  porrigo,  especially  ringworm  of  the  scalp,  and 
psoriasis,  it  is  unrivalled.  But  poisoning  has  resulted  even  from  its 
external  application.  Its  power  of  coagulating  the  albumen  of  the 
blood  renders  it  a  most  valuable  styptic,  and  it  may  be  employed  to 
stop  the  bleeding  mouths  of  even  tihe  largest  arteries,  such  as  the 
carotid,  during  surgical  operations,  or  the  flow  of  blood  from  leech- 
bites.  In  case  of  poisoning  by  creasote,  moderate  venesection  and 
artificial  respiration  may  be  employed ;  the  latter  should  be  continued 
till  by  the  operation  of  the  lungs,  the  liver,  and  the  kidneys,  the 
system  can  free  itself  from  the  hur^tul  excess  of  carbon.  The  solution 
of  creasote  should  always  be  prepared  of  a  definite  strength,  to  prevent 
unfortunate  occurrences  from  an  over  dose.  Creasote  is  now  exten- 
sivilv  employed  to  preserve  anatomical  preparations  for  museums.  It 
\b  likewise  fraudulently  added  to  whiskey  to  give  the  peet-rtds  flavour 
which  many  like. 

CREATINE.  (C,H,Ni042Aq.)  This  body,  originally  discovered  by 
Chevreul,  occun  in  transparent  very  brilliant  crystals.  It  has  a  bitter 
strongly  pungent  taste,  and  irritates  the  pharynx.  It  dissolves  in  74 
parts  of  cold  water,  and  in  boiling  water  in  such  quantity  that  on 
cooling  the  solution  becomes  consolidated  into  a  mass  of  glistering 
needles.  It  dissolves  sparingly  in  alcohol,  and  not  at  aU  in  ether.  It 
forms  no  definite  salts  with  acids.  According  to  Liebig  it  is  best 
obtained  from  finely  chopped  flesh  that  has  been  well  kneaded  with 
water,  and  the  fluid  removed  by  pressure.  The  coaguh&ble  matters  are 
then  removed  by  boiling,  and  the  phosphates  by  caustic  baryta.  The 
fluid  left  is  then  evaporated  till  the  creatine  is  deposited  in  the  form 
of  needles.  Creatine  can  also  be  obtained  from  the  urine.  It  appean 
to  be  produced  in  the  flesh  of  animals  as  the  result  of  a  process  of 
retrogressive  change  in  the  elements  of  the  tissues  in  which  it  is  found. 
It  is  in  fact  a  product  of  excretion. 

CREATININE  (C,H,N,0,)  was  discovered  by  Liebig.  It  is 
obtained  from  creatine  by  the  action  of  hydrochloric  acid.  It  is  found 
also  in  the  muscles  and  the  urine,  with  creatine,  whilst  these  bodies 
are  in  their  normal  condition.  But  in  putrid  flesh  and  urine  no 
creatine  is  found.  Hence  creatinine  may  be  regarded  as  the  result  of  the 
decomposition  of  creatine. 

CREDENTIALS  are  the  instruments  which  an  ambassador  or  other 
diplomatic  minister  receives  from  his  own  government,  authorising 
him  to  appear  in  his  diplomatic  character,  defining  the  extent  of  his 
powers,  and  showing  to  what  rank  of  ministera  he  is  intended  to  belong. 
The  credentials  are  usually  in  tiie  form  of  a  closed  letter,  addressed  to 
the  power  to  which  the  minister  is  sent ;  but  ministera  are  sometimes 
accredited  by  letten  patent,  which  is  the  form  commonly  adopted 
when  they  are  to  be  sent  to  a  congress. 

A  minister  cannot  be  received  in  any  other  character  than  that  which 
is  given  him  by  his  credentials ;  and  for  this  reason  he  usually  com- 
municates their  contents  before  he  is  admitted  to  his  fint  audience. 
If  he  is  accredited  by  lettera  patent,  this  is  done  by  showing  the  instru- 
ment itself;  but  if  his  credentials  are  sealed,  then  by  prseenting  a  copy 
of  them. 

The  powera  granted  by  the  credentials  may  either  be  confined  to 
certain  specified  transactions,  or  extend  generally  to  all  negotiations 
whatever ;  and  mav,  in  either  case,  be  either  limited  or  unlimited ;  in 
which  latter  case  the  minister  is  styled  a  minister  with  full  powers,  or 
minister  plenipotentiary. 

(Vattel,  Droit  de$  OaUfhy.  iv.,  §  76 ;  Kluber,  D/vit  dea  Gem  modeme, 
^^9Z,m.)  Digitized  t,    _^  ^^.^ 
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CREDIT.    [Bill  of  Exchange  ;  Currency.] 

CREDIT,  LETTER  OF,  is  an  order  given  by  bankers  or  others  at 
one  place  to^nable  a  person  to  receiye  money  from  their  agents  at 
another  place.  The  person  who  obtains  a  letter  of  credit  may  proceed 
on  his  journey,  and  need  only  carry  with  him  a  sum  sufficient  to 
defray  his  expenses ;  he  even  derives  from  it  some  of  the  advantages 
of  a  banking  aocotmt  when  he  reaches  his  destination,  as  he  may  a^^ 
him  self  of  it  only  for  part  of  the  sum  named.  If  it  were  not  for  the 
convenience  which  a  letter  of  credit  affords,  a  person  intending  to  make 
a  tour,  for  example,  on  the  Continent,  would  be  under  the  necessity 
either  of  taking  with  him  the  whole  of  the  money  which  he  would 
require  during  his  absence,  or  of  receiving  remittances  from  home, 
addressed  to  hmi  at  particular  places. 

This  instrument  is  now  subject  to  a  stamp  duty  of  one  penny,  except 
when  it  is  sent  by  a  person  in  the  United  Kmgdom  to  a  person  abroad, 
authorising  drafts  on  the  United  Kingdom.  It  is  not  a  negotiable 
instrument.  No  one,  therefore,  can  legally  demand  payment  or  give  a 
valid  diBchaige  for  the  amount  except  the  person  named  in  it,  or  his 
agent  dulv  authorised  for  that  purpose ;  so  that  payment  to  any  other 
is  no  discnai^ge  of  the  banker  from  his  engagement  thereon.  At  the 
same  time  &ere  is  no  contract  of  the  banker  or  his  agents  with 
the  payee,  so  as  to  be  liable  for  damages  in  an  action  instituted  by  the 
payee  for  having  refused  him  payment,  according  to  the  tenor  of  the 
letter,  unless  indeed  the  payee  in  one  locality  happens  to  be  the  same 
person  who  in  another  purchased  the  letter  for  ms  own  convenience. 
Where  the  payee  and  the  purchaser  of  the  letter  are  different  persons, 
the  payee's  remedy  in  such  a  case  is  against  the  piuxshaser,  to  whom 
the  banker  is  answerable  for  the  default  of  his  agents  in  not  meeting 
the  payee's  drafts  by  prompt  payment. 

CREED,  from  the  Latin  aido  (I  believe),  the  English  name  for 
those  short  suixmiaries  of  Christian  doctrine  which  in  the  Continental 
churches  are  commonly  called  symbols,  though  sonietimes,  also,  credos. 
The  English  Church  adopts,  as  "  thoroughly  to  be  received  and 
believed/  the  three  ancient  creeds,  called  the  Apostles'  creed,  the 
Athanasian  creed,  and  the  Nicene  creed,  but  only  says  of  them  gene- 
rally, that  "  they  may  be  proved  by  most  certain  warrants  of  holy 
Scripture."  (Art.  viii.)  ^e  Roman  Catholic  Church  adopts  along 
with  these  what  is  called  the  Creed  of  ^e  Council  of  Constantinople, 
which  contains  some  addition  to  what  is  said  in  the  Nicene  creed  on 
the  subject  of  the  divinity  of  the  Holy  Ghost.  Kanv  other  similar 
formulae  have  been  received  at  different  times  in  particular  Churdies. 

CREEK  is  a  small  inlet  on  a  low  sandy  coast.  Such  inlets  occur 
also  frequently  in  harbours  inclosed  by  a  low  shore  and  along  the  banks 
of  rivers.  Sometimes,  especially  in  harboursj  creeM  or^  formed  by  the 
mouths  of  small  brooks  and  rivulets.*  In  liu*ge  rivers  creeks  are 
resorted  to  by  small  craft  as  harbours  or  landing  places,  and  they  are 
often  visited  by  fish  in  spawning  time.  In  the  United  States  the  name 
creek  is  very  generally  applied  to  small  inland  streams,  which  in 
England  would  be  called  brooks  or  rivers. 

CREEK  INDIANS.    [North  American  Inddlns.] 

CREES  AND  CHIPPEWA YS.    [North  American  Indians.] 

CREMO'NA,  a  general  name  given  to  violins  made  at  Cremona  in 
the  17th  century  by  the  Amati  family,  and  by  Straduarius  at  the 
commencement  of  the  18th.  These  instruments  excel  all  others,  and 
the  choicest  of  them  bear  very  high  prices.  [Violin.]  Cremona  is  a 
name  erroneously  given  to  a  stop  in  the  organ ;  it  ought  to  be  Krwrnhom, 
a  sort  of  comet,  of  which  it  is  intended  to  be  an  imitation. 

CRENIC  ACID  (8H0,C,^Hi,0,a).  An  acid  found  combmed  with 
ammonia  in  vejg;etable  mould.  It  dissolves  in  water  with  a  yellow 
colour,  and,  rapidly  absorbing  oxygen,  becomes  converted  into  a  brown 
solution  of  Apocrenic  acid  {2H0,C^H ^fi^^), 

CREOLES,  a  word  originaUy  Spanish,  and  used  to  designate  the 
children  and  descendants  of  European  parents,  who  were  bom  in  the 
South  American  or  West  Indian  colonies,  as  distinct  from  the  resident 
inhabitants  bom  in  Europe,  as  well  as  from  the  ofiBspring  of  ruixed 
blood,  such  as  the  Mulattos  and  Mestizoes,  bom  of  negro  or  Indian 
mothers.  The  Creoles  of  Spanish  America  were  for  a  long  time  inad- 
missible to  civil  and  political  offices,  as  well  as  to  the  higher  ranks  in 
the  army ;  and  even  after  Chades  III.  removed  their  disquaUfications, 
they  were  still  considered  as  inferior  to  the  native  Spaniards.  This 
state  of  humiliation  contributed  perhaps  as  much  as  the  climate  to 
render  them  lazy  and  indolent.  The  insurrection  of  the  Spanish 
colbnies  made  the  Creoles  masters  of  the  country,  from  which  the 
native  Spaniards  were  mostly  driven  away.  In  the  West  India  Islands 
the  Creoles  are  upon  an  equal  footing  with  European  natives.  The 
Creole  women  are  characterised  by  the  symmetry  of  their  persons,  the 
brilliancy  of  their  eyes,  and  the  sallowness  of  their  complexions. 

CREOSOTE.    [Creasote.] 

CREPUSCULUM.    [Twilight.] 

CREST,  from  the  Latin  critta,  the  ornament  of  the  helmet :  a  term 
in  heraldry  sometimes  used  for  the  helmet  itself.  Hence,  to  crett,  to 
adorn  as  with  a  plume  or  crest,  in  Milton^ '  Par.  Lost/  ix.  500. 

«  his  head 
cruted  aloft." 

In  Speaking  of  the  cimier  or  crest,  says  Dallaway  ('  Inquiries  into  the 
Origin  and  Progress  of  Heraldry  in  England,'  4to,  Qlouc.  1798,  p.  886), 
**  It  will  be  necessary  to  describe  the  armour  worn  for  the  defence  of 


the  head,  and  the  progressive  embeUishments  which  were  added  to  its 
rude  form,  with  the  era  of  their  invention.  Montfauoon,  that  most 
critical  antiquary,  has  preserved  many  delineations  of  the  ancient 
Norman  casque,  which,  when  the  whole  body  was  invested  in  mail, 
was  composed  of  iron  framework,  covered  with  leather,  and  quite  flat 
at  the  top,  to  which  shape  succeeded  the  conical  head.  By  we  num- 
ber of  bars  of  which  the  beauvoir  or  visor  consisted,  when  presented  in 
front  view,  the  rank  of  the  wearer  was  ascertained ;  that  of  the  esquire 
was  always  in  profile  and  closed,  to  denote  his  vigilance  and  activity  in 
battle.  The  date  of  the  introduction  of  crests  into  England  is  uncer- 
tain. After  the  time  of  Richard  I.,  some  of  the  kings  are  represented 
with  a  crown  as  a  sort  of  crest  on  the  helmet.  The  seal  of  Edmund 
Crouohback,  earl  of  Lancaster,  exhibits  the  crest,  accompanied  by  the 
lambrequin  and  wreath,  prior  to  the  year  1286.  The  crest  is  said  to 
have  been  carved  in  light  wood,  or  made  of  leather,  in  the  shape  of 
some  animal,  real  or  fictitious,  and  fastened  by  a  fillet  of  silk  round 
the  helmet,  over  which  was  a  large  piece  of  fringed  samit  or  taffeta, 
pointed,  with  a  tassel  at  the  end  Before  figures  were  introduced, 
plumes  only  were  used,  as  well  upon  the  head  of  the  horse  as  on  that 
of  the  warrior,  which  we  gather  from  the  seal  of  Baron  de  Spencer  in 
1296."  In  1822,  Thomas,  earl  of  Leicester,  bore  the  figure  of  a  dragon. 
" The  prmcipel  application  of  crests  was  in  jousts  orhastiludes,  when 
the  shield  was  not  borne,  but  wHere  they  afforded  an  eq\ial  distinction ; 
or  by  the  chief  commanders  of  horsemen  in  the  field  of  battle.  .  .  .  • 
Crests  are  not  held  to  be  absolutely  hereditable,  but  may  be  assumed ; 
and  as  females  could  not  avail  themselves  of  their  primary  use,  accord* 
ingly  no  woman  is  allowed  to  bear  a  crest.  As  an  appendage  to  sepul- 
chral monuments,  crests  are  placed  beneath  the  head  of  the  aimed  effigy, 
attached  to  the  helmet  by  the  wreath  and  lambrequin ;  and  at  the  feet 
a  lion  or  dog  is  added.  Upon  many  of  the  large  altar-tombs,  so  fre- 
quent in  the  16th  and  17th  centuries,  those  boUi  of  the  man  and  of 
his  wife's  family  are  carved  at  the  feet  of  the  recumbent  figures."  The 
wreath  on  which  the  crest  rests  was  of  silk,  twisted  of  different  colours^ 
according  to  the  fancy  of  the  wearer.  The  position  of  the  crest  when 
the  arms  are  blasoned  varies  with  the  rank  of  the  bearer.  Peers  have 
the  ooronet  on  the  shield,  and  the  helmet  and  crest  above  the  coronet. 
Commoners  have  the  helmet  and  crest,  with  the  interposing  wreal^, 
resting  on  the  shield. 

Instances  of  crests  formed  of  feathers  may  be  seen  in  that  of  Sir 
Henry  Percy,  in  Edward  I.'s  time,  engraved  at  the  bottom  of  plate 
xxiv.  of  Meyrick's  '  Critical  Inquiry  into  Antient  Armour;'  and  in  that 
of  Sir  John  Harsick,  t  Richard  II.,  1876,  in  plate  xxxvi  of  the  same 
work ;  and  many  such  occur  in  the  illuminations  to  the  contemporary 
manuscripts  of  Froissart's  Chronicle.  The  custom  of  conferring  crests 
as  distinguishing  nuirks  seems  to  have  originated  with  Edwud  IIL, 
who  m  1888  ('Rot.  Pat.,'  9  Edwaid  IIL)  granted  one  to  William 
Montacute,  earl  of  Salisbury,  his  '*  tymbre,"  as  it  was  called,  of  the 
Eagle.  By  a  further  grant  in  the  18th  of  the  same  king  ('  Rot.  Vase.,' 
18  Edw.  III.  m.  4),  the  grant  of  this  crest  was  made  nereditary,  and 
the  manor  of  Wodeton  given  in  addition  to  support  its  dignity. 

CRESYL  (C14H,).  The  hypothetical  radical  of  an  alcohol,  ere^Uc 
alcohol,  or  hydrate  of  eretyl  (C,^H,0,HO),  found  in  some  descriptions 
of  commercial  creasote  prepared  from  coal  tar. 

CRESYLIC  ALCOHOL.    [Crebyl.] 

CRETINS,  a  word  of  which  the  derivation  has  been  disputed,  but 
which  is  probably  from  the  Romanesque  iartUna,  a  miserable  creatiure ; 
and  the  various  names  for  the  same  clasl,  trotteln,  lallen,  gocken, 
cagot,  &c.,  all  convey  a  similar  meaning.  In  the  Yalius  and  other 
Alpine  valleys,  cretins  are  certain  individuals  who  are  more  or  less 
idiots,  and  most  of  whom  have  large  swellings  on  their  necks,  called 
goitres.  The  gottre  or  wen  is  not,  however,  always  a  necessary  sign  of 
cr^nism.  The  goitres  are  of  all  sizes,  from  that  of  a  walnut  to  the 
sise  of  a  quartern  loaf.  There  are  also  various  gradations  of  cr^ins ; 
those  in  the  lowest  state  of  idiotcy  cannot  articulate  distinct  sounds, 
but  make  a  sort  of  cry,  or  burst  out  into  an  idiotic  laugh ;  they  are  as 
helpless  as  infants,  and  their  intelligence  seems  below  that  of  many 
brutes.  Others  are  able  to  go  about,  and  attend  to  some  easy  labour, 
and  make  themselves  understood.  They  are  numerous  about  the 
villages  and  hamlets  of  the  Lower  Valais  and  of  the  Val  d' Aosta ;  they 
are  not  so  common  in  the  Qerman  part  of  Switzerland,  where,  in  many 
of  the  valleys  they  are  unknown ;  it  is  said  that  they  are  not  found 
among  the  natives  of  the  higher  valleys  or  mountams;  even  in  the 
Upper  Yalais,  east  of  Sion,  they  are  rare.  Cretinism,  however,  is 
not  confined  to  Switzerland,  it  prevails  in  Carinthia,  in  the  valleys  of 
the  Pyrenees  and  the  Apennines ;  in  the  Harz  mountains ;  and,  out  of 
Europe,  in  Tataty,  in  the  Ural  mountains,  in  Bootan,  Tibet,  Sumatra, 
among  the  Cordilleras,  and  even  in  Africa,  in  Bambarra,  and  along  tilie 
upper  part  of  the  Niger.  Isolated  cases  are  met  with  everywhere. 
Ijiere  has  been  much  discussion  about  the  causes  of  tins  infirmity. 
In  Germany  great  attention  has  been  paid  to  the  subject,  and  I>r. 
Roson  (Uber  Cretinismus  \md  angebomen  Blodsinn,'  in  a  discourse 
delivered  before  the  Natural  EUstory  Society,  at  Eslangen,  in  1841), 
attributes  it  sometimes  to  the  state  of  health  of  the  parents,  but  more 
frequently  to  atmospheric  and  climatial  causes,  and  particularly  to 
such  sudden  changes  of  temperature  and  of  weather  as  are  experienced 
in  moimtain  valleys,  in  which  also  are  commonly  found  morsssy  soils 
or  stagnant  waters;  and  above  all,  the  nature  of  the  water  which  is 
drunk.     Attempts  have  been  made  to  ascertain  the  proportions  ol 
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crdtiuism  on  yarious  geological  fonnations ;  in  Beme^  crdtioB  are  most 
numerous  in  the  Jura  fonnation ;  in  Austria  thej  are  stated  to  pre- 
vail most  in  those  valleys  resting  on  trapp,  porphyry,  or  clay-slate. 
The  disease  does  not  appear  to  be  generally  bom  with  the  child,  though 
soxnetimea  scrofulous  symptoms  precede,  but  to  develox)e  itself  between 
the  second  and  sixth  years  of  age,  commencing  by  a  softening  of  the 
bones,  and  an  ever-increasing  fatuity.  These  symptoms  can,  it  is  said, 
be  sometimes  removed  or  alleviated  by  early  applied  medical  and 
moral  treatment. 

In  Berne,  an  institution  has  been  formed  at  Abendbeiig,  for  the 
reception  and  instruction,  where  possible,  of  the  poor  sufferers,  under 
the  management  of  its  founder.  Dr.  Guggenbuhl ;  who  has  contributed 
an  interesting  account  of  his  proceedings,  and  of  the  various  classes  of 
cretinism,  to  the '  Deutschen  Yierteljahrschrift '  (Quarterly  Journal  of 
Germany),  in  1845. 

CRIMES  AND  PUNISHMENTS.  The  punishments  under  the 
criminal  law  had  been  greatly  mitigated  previous  to  1840.  In  con- 
sequence of  this,  and  perhaps  still  more  from  the  establishment  of  an 
efTective  police  in  the  metropolis  by  Sir  R.  Peel's  Act,  the  10  Geo.  IV., 
e*  44,  which  has  been  gradually  extended  to  the  whole  of  Great  Britain 
a  ad  Ireland,  thoijgh  the  number  of  executions  has  declined,  the  number 
of  commitments  and  the  proportion  of  convictionB  have  increased.  In 
1831  the  number  of  commitments  had  been  19,647,  of  whom  3047 
yrere  females.  Of  these  18,880  had  been  convicted,  and  1601  sentenced 
td  capital  punishments.  Of  these  only  52  were  executed,  12  being  for 
murder.  Up  to  1834  there  had  been  no  classification  of  offences. 
From  that  year  and  subsequently  they  have  been  claAsed  under  the 
following  heads,  from  which  it  will  be  seen  that  the  increase  of  offences 
has  been,  in  England  and  Scotland,  chiefly  in  offences  against  property 
without  violence :  Class  1,  offences  against  the  person ;  2,  offences  against 
property,  committed  with  violence ;  3,  offences  against  property,  com- 
mitted without  violence;  4,  malicious  offences  against  property;  5, 
lorgery  and  offences  against  the  currency ;  6,  other  offences,  not  included 
in  the  foregoing  olassesL  In  1835  there  were  20,781  oommitmenta,  of 
which  2016  were  under  class  1, 1854  under  class  2, 15,478  under  class  8, 
156  tmder  class  4,  868  under  class  5,  and  1359  under  class  6.  Of  the 
total  14,729  were  convicted,  of  whom  528  were  sentenced  to  capital 
punishment,  and  34  executed,  of  whom  21  were  for  murder.  In  1856, 
there  were  in  England  19,487  persons  committed  for  trial,  of  whom 
15,425  were  males  and  4012  females;  of  these,  4672  were  acquitted  or 
discharged,  and  81  were  found  insane ;  of  the  number  convicted,  1264 
were  for  offences  against  the  person,  1787  for  offences  against  property 
with  violence,  1 0,4  87  for  offences  against  property  without  violence,  9  4  for 
malicious  offences  against  property,  757  for  forgery  and  offences  against 
the  currency,  and  845  for  offences  not  included  in  the  preceding 
classes,  and  including  misdemeanors ;  69  were  sentenced  to  death,  of 
whom  16  were  executed;  57  were  transported  for  life,  and  216  for 
terms  exceeding  ten  years ;  2158  were  sentenced  to  penal  imprisonment 
ior  terms  varying  from  four  years  to  life;  11,865  were  sentenced  to 
various  imprisonments,  from  one  month  and  under  to  not  exceeding 
four  years;  and  in  this  class,  in  the  terms  between  six  months  and  one 
juonth  or  less,  the  numbers  show  a  remarkable  decrease  from  previous 
years;  in  1856  the  numbers  were  7800, against  18,447  in  1855,  and 
16,509  in  1854  ;  indeed  it  is  by  far  the  smallest  amoimt  in  any  year 
from  1847 ;  222  were  ordered  to  be  detained  in  reformatory  schools, 
and  127  were  whipped,  fined,  or  discharged  on  sureties.  The  great 
decrease  in  the  number  of  commitments  is  probably  to  be  attributed 
in  a  considerable  degree  to  the  extended  provisions  of  the  Summary 
Convictions  Acts.  On  summary  prooeedings,  the  number  of  cases 
under  the  Criminal  Justice  Act,  was  11,272,  and  under  the  Juvenile 
Offenders'  Act,  2081.  Altogether  there  were  132,869  persons  com- 
mitted to  prison,  99,386  of  whom  were  males,  and  88,863  females. 
The  commitments  were — 10,278  for  trial,  77,712  on  summary  con- 
victions, 2794  for  want  of  sureties,  18,952  remanded  and  discharged, 
11,406  debtors  on  civil  process,  and  7557  under  the  Mutiny  Act.  The 
total  shows  an  increase  of  nearly  -4000  commitments  over  those  for 
1855  :  but  there  is  a  decrease  of  7000  in  the  number  of  summary  con- 
victions. Of  the  committals,  omitting  debtors  and  military  prisoners, 
which  reduce  the  number  to  118,786, 1990  were  of  children  under  12 
years  of  age ;  11,991  of  persons  between  12  and  16  ;  24,868  between 
16  and  21 ;  83,400  between  21  and  80 ;  20,973  between  30  and  40 ; 
11,343  between  40  and  50 ;  5519  between  50  and  60  ;  2732  above  60 ; 
and  920  of  whom  the  age  was  not  ascertained.  Of  the  whole,  87,686 
could  neither  read  nor  write,  61,253  could  read  or  read  and  write 
imperfectly,  6108  could  read  and  write  well,  818  had  received  superior 
instruction,  and  of  8871  the  instruction  was  not  ascertained.  The 
county  and  borough  prisons  are  stated  to  be  constructed  to  contain 
26,447  prisoners;  the  daily  average  of  prisoners  is  17,754,  and  the 
greatest  number  at  one  time  was  22,035 ;  but,  though  on  the  average 
Siere  may  be  room  enough,  some  prisons  are  terribly  overcrowded. 

In  Ireland  in  1856  the  total  number  of  persons  committed  or  held 
to  bail  for  trial  was  7009,  of  whom  8075  were  either  acquitted  or  dis- 
charged. Of  the  number  committed,  2063  were  for  offences  against 
the  person,  556  for  offences  against  property  with  violence,  2884  for 
offences  against  property  without  violence,  78  for  malicious  offences 
against  property,  75  for  forgery  and  offences  against  the  currency,  and 
1143  for  other  miscellaneous  offences.  Of  those  convicted  only  8  were 
sentenced  to  deaths  and  3  only  executed;  14  sentenced  to  transportation 


for  life,  and  872  to  other  periods  of  transportation  or  penal  servitude ; 
2798  to  various  terms  of  imprisonment ;  and  832  were  whipped  or 
fined,  or  discharged  on  surety,  or  pardoned.  In  the  same  year  there 
were  25,461  cases  heard  at  petty  sessions  or  before  magistrates^  and 
9526  persons  were  imprisoned  for  drunkenness. 

In  Scotland  in  1856  the  total  number  of  offenders  committed  for 
trial  was  8718.  Of  these  1046  were  for  offences  against  the  person, 
380  for  offences  against  property  committed  with  violence,  1942  for 
offences  against  property  without  violence,  79  for  malicious  offences 
a^inat  property,  S5  for  forgery  and  offences  against  the  currency,  and 
181  other  offenoea  not  included  in  the  preceding  dasses.  Of  the  total 
number  committed,  2728  were  convicted,  of  whom  8  were  sentenced 
to  death  and  executed,  274  sentenced  to  various  periods  of  transptH*- 
tation  and  penal  servitude,  2170  to  various  periods  of  imprisonment, 
and  276  to  be  whipped,  fined,  or  discharged  on  sureties.  Of  those  not 
convicted,  35  were  outlawed,  7  were  found  insane,  55  were  found  not 
guilty,  and  179  not  proven;  the  remainder  were  discharged  without  trial. 

In  1857  was  commenced  a  more  complete  report,  imder  the  title  of 
Judicial  Statistics.  In  this  year  the  report  was  confined  to  criminal 
statistics,  of  which  the  following  is  an  abstract. 

Police  and  CwtMabvlary. — ^The  number  and  expense  of  the  police 
and  constabulary  for  every  county  and  town,  with  their  respective 
divisions,  and  the  cost,  are  given.  The  total  number  in  England  is 
19,187,  consisting  of  7801  for  the  various  county  constabularies,  5261 
for  borough  police,  6088  for  the  metropolitan  police,  and  552  for  the 
city  of  London  police.  The  total  cost  of  this  force  for  the  year 
ended  Sep.  29,  1857,  had  been  1,265,579^  ;  of  which  441,569/. 
was  for  the  county  constabulary,  337,8582.  for  the  borough  poUce, 
442,212/.  for  the  metropolitan  police,  and  48,945Z.  for  the  city  of 
London  police.  A  part  of  this  expense,  except  in  the  case  of  the  city 
of  London,  is  defrayed  from  the  public  revenue,  there  being  paid  to 
l^e  county  constabulary  71,112Z.,  to  the  borough  police  60,970^,  and 
to  the  metropolitan  police  108,3802.  In  the  year  there  were  altogether 
401,264  cases  of  minor  offences,  assaults,  petty  thefto,  drunkenness, 
vagrancy,  and  offences  imder  the  Highway  Acts,  Licensed  Victuallers 
and  Beer  Acts,  Stage-carriage  Acts,  &c.  Of  these,  814,482  were  by  males, 
and  86,832  by  females.  Of  the  total,  869,233  cases  were  decided  sum- 
marily by  magistrates ;  283,759  were  convicted,  and  185,474  were  dis- 
charged The  remaining  82,081  cases  were  the  results  of  57,273 
offences  which  had  come  to  the  knowledge  of  the  police,  and  of  these 
17,861  were  committed  or  bailed  for  trial.  Of  the  total  number  appre* 
bended  by  the  police,  the  classification  is  as  follows : — 

Maleg.        Females.         Total. 


Known  tWeves 18,558 

4,546 

23,102 

Prostlttites 

24,282 

24,388 

Yagrants  and  tramps         •        *        •     •      14,273 

4,908 

19,270 

6,G98 

46,804 

No  known  oconpations       •        •        .     .         5,218 

1,696 

6,914 

Previous  good  characters        .         .         .     112,017 

14,548 

126,565 

Characters  unknown  and  not  ascertained    124,257 

30,070 

154,327 

814,432         86,832         401,264 

Of  the  convictions,  the  number  for  assaults  was  44,860,  for  drunken- 
ness 44,894,  for  theft  20,577,  and  for  vagrancy  18,028. 

Criminal  Proceedinr.-a. — The  total  number  of  persons  committed  for 
trial  in  1857  wajs  20,269,  of  whom  15,970  were  males,  and  4299  were 
females ;  of  these,  15,342  were  convicted  :  1442  for  offences  against 
the  person,  1752  for  offences  against  property  with  violence,  10,850  for 
offences  against  property  without  violence,  101  for  malicious  offences 
against  property,  880  for  forgery  and  offences  against  the  currency,  and 
832  for  offences  not  included  in  the  foregoing  classes.  There  were  54 
sentenced  to  death,  of  whom  20  were  for  murder,  and  of  these  18  were 
executed ;  the  punishment  in  all  the  other  cases  being  commuted  to 
transportation  or  penal  imprisonment. 

Prisons. — ^The  report  notices  great  improvements  in  the  construction 
and  management  of  prisons.  The  number  of  persons  committed  to 
them  in  1857  was — 

Males.        Females.      Total. 
For  trial  at  asslees  or  sessions           ;        •    15,958  4,254        10,212 

On  Bunomary  conviction         •        •        ;    •    62,170        84,625         86,795 
For  want  of  sureties          •        •        .        «       2,318  845  3,163 

On  remand  and  discharged   •        •        .     •     10,631  4,022         14,653 

For  debt  and  on  civil  process     •         •         .     13,499  840         14,339 

Under  the  Mutiny  Act 2,808  . .  2,S08 


107,384         34,586       141,970 

Of  re-committals  for  crimes  or  offences,  there  were  42,169,  of  which 
18,374  had  been  previously  committed  once,  8128  twice,  4400  thrice, 
2970  four  times,  1857  five  times,  2276  six  and  seven  times,  1700  eight 
to  ten  times,  and  2464  above  ten  times.  Of  the  commitments,  1877 
were  of  children  under  twelve  years  of  age,  10,624  were  between  twelve 
and  sixteen,  and  29,949  were  between  sixteen  and  twenty-one.  Omit-. 
ting  prisoners  for  debt,  and  the  military,  there  were  124,823  persona 
in  confinement,  of  these  97,054  were  English,  2903  Welsh,  2899  Scotch, 
18,0G7  Irish,  652  from  British  colonies  and  the  East  Indies,  2016 
foreigners,  and  1732  not  ascertained.  Of  the  whole,  44,291  could 
neither  read  nor  write,  72,387  could  read  or  read  and  write  imperfectly, 
6348  could  read  and  write  well^  409  had  had  a  superior  education^  aiid 
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1888  were  not  ascertained.  The  amoimt  of  prison  acoommodation  is 
stated  to  be  sufficient  on  the  average;  but  some  of  the  prisons  of 
populous  plaoes  are  occaaionallj  over-crowded — such  as  Middlesex, 
Westminster,  Wandsworth,  Durham,  &c.  The  daily  average  nuoaber 
of  prisoners  was  aboht  19^80,  and  the  total  cost  for  the  year  was 
5S7fi0iLf  but  this  includes  120J99^  expended  on  new  buildings, 
alterations,  and  repayments,  leaving  447,0042.  as  the  ordinary  annual 
charge  for  prisoners,  an  average  of  282. 10».  Bd.  for  each,  divided  thus : 
— ^for  repairs,  furniture,  &c.,  51.  0«.  6d. ;  for  officers'  salaries,  pensions, 
&c.,  9L  17<.  8i. ;  for  prisoner's  diet,  clothing,  medicine,  &o.,  U.  12f.  2d. 
The  government  prieons  now  provide  for  the  treatment  of  convicts 
sentenced  to  long  terms  of  detention,  the  great  proportion  of  whom  it 
had  been  the  practice  to  transfport  to  the  penal  ooloniesy  or  to  confine 
on  board  the  hulks.    They  are  : — 

"  1.  The  Millbank  prison,  now  chiefly  used  as  a  general  receiving 
prison  and  dep6t  for  convicts  of  both  sexes,  including  a  penal  class  for 
both,  but  appropriated  also  in  part  for  a  class  of  females  undergoing 
the  first  stage  of  their  punishment. 

"  2.  The  Pentonville  prison,  adapted  for  the  preliminaiy  period  of 
separate  confinement  and  instruction  of  adult  male  convicts. 

"  3.  Portland  prison,  for  able-bodied  male  oonvicts  undergoing  the 
second  stage  of  their  punishment,  and  employed  upon  the  public  works. 
"  4.  Dartmoor  priMn,  principally  for  infirm  and  sickly  male  convicts, 
who  are  employed  in  farm  labotir,  and  partly  in  manufacture. 

"  5.  Portsmouth  prison,  and  6,  Chatham  prison,  for  able-bodied  male 
eonviets  in  the  second  stage  of  their  punishment,  who  are  employed  in 
the  heavy  unskilled  labour  of  the  naval  yards  and  arsenals. 

"  7.  Brixton  prison,  exclusively  for  females  in  the  second  stage  of 
their  punishment,  employed  in  needlework  and  the  domestic  labour  of 
tiie  prison. 

"  8.  The  hulk  '  The  Stirling  Castle/  at  Portsmouth,  used  chiefly  as 
a  receiving  ship  for  prisoners  sent  from  the  convict  estabUshments  at 
Gibraltar  and  Bermuda  for  release  in  this  country,  and  for  a  small 
number  of  invalid  prisoners. 

"  9.  Parkhurst,  used  as  a  reformatory  for  boys,  who  are  employed  in 
farm  labour,  and  partly  in  manufacture. 

"  10.  Fulham  Refuge,  for  females  imder  reformatory  treatment  in 
their  second  stage  of  discipline." 

In  these  various  prisons,  there  were  at  the  commencement  of  1857, 
male  prisoners  6171,  females  880,  and  6236  males  and  758  females  were 
received  during  the  year ;  of  the  whole,  1032,  all  males,  were  sent  to 
Western  Australia,  Bermuda,  and  Gibraltar;  2871  males  and  338 
females  were  removed  from  one  prison  to  another,  including  those 
removed  from  the  abolished  hulks,  and  removed  to  lunatic  asylums ; 
and  178  females  were  sent  to  reformatories ;  162  males  and  6  females 
were  discharged  on  the  termination  of  their  sentences ;  836  males  and 
86  females  were  discharged  on  tickets  of  leave ;  9  moles  on  commuta- 
tion of  sentence ;  58  males  and  15  females  were  pardoned ;  68  males 
and  17  females  died ;  2  males  committed  suicide  and  6  escaped ;'  a  total 
of  5675  disposed  of,  and  8320,  of  whom  7368  were  males  and  952 
felmaes,  remained  in  the  beginning  of  1858. 

Crime  in  Irdand. — In  1857  the  total  number  of  persons  committed 
or  held  to  bail  was  7210,  of  whom  3285  were  not  convicted.  Of  the 
number  committed,  5458  were  males  and  1752  were  females.  Of  the 
number  convicted,  1036  were  for  offences  against  the  person ;  314  for 
offences  against  property  committed  with  violence ;  1641  for  ofiences 
against  property  without  violence ;  61  for  malicious  offences  against 
property;  57  for  forgery  and  offences  against  the  currency;  and  1816 
for  other  miscellaneous  offences.  Only  6  were  sentenced  to  death; 
and  none  were  executed ;  40  were  sentenced  to  transportation,  396  to 
penal  servitude  for  various  periods,  2674  to  various  terms  of  imprison- 
ment, and  the  remainder  whipped,  fined,  discharged  on  sureties,  or 
pardoned.  In  the  year  there  had  been  23,563  summary  convictions 
before  magistrates  or  at  petty  sessions,  and  9,557  committals  for 
drunkenness. 

Crime  in  Scotland. — In  1857  the  total  number  of  offenders  com- 
mitted for  trial  or  bailed  was  3840,  of  whom  2748  were  males  and  197 
females.  Of  the  whole,  920  were  acquitted  on  trial,  discharged  with- 
out trial,  or  foimd  insane.  Of  those  convicted,  1140  were  for  ofi^nces 
against  the  person,  408  for  offences  against  property  committed  with 
violence,  1903  for  offences  against  property  committed  without  violence, 
53  for  malicious  offences  against  property,  89  for  forgery  and  offences 
against  the  currency,  and  207  for  •other  offence»  nofr  included  in  the 
foregoing  classes.  Of  the*  totad,  557  males  and  '316  females  could 
neither  read  nor  write ;  1625  males  and  697  females  could  read  and 
write  imperfectly ;  467  males  and  75  females  coVild  read  and  write  well; 
and  82  znales  and  7  females  had  had  a  superior  education;  14  are  un- 
accounted for.  Of  the  punishments^  3  were  septen^ed  to  death  and 
executed  for  murder ;  28  sentenced  to  various  periods  of  transporta- 
tion ;  230  to  various  periods  of  penal  servitude  extending  from  three 
years  to  Hfe ;  460  to  various  periods  of  imprisonment  from  three  years 
to  more  than  six  months;  1877  to  imprisonment  for  six  months  and 
tmder ;  and  287  to  be  whipped,  fined,  and  discharged. 

In  1859  the  plan  was  more  completely  carried  out.    We  give  the 

statement  below  of  the  crimes  and  punishments  of  1858;  but  the 

returns  of  the  Civil  Procedure  do  not  come  within  oiu-  limits,  and  we 

therefore  confine  ourselves  to  the  criminal  returns : 

Police  and  CoTisfabulanj. — ^The  number  and  expense  of  the  police  and 


constabulary  for  the  whole  of  England  and  Wales,  were  20,256  men 
(including  the  chief  officers  and  other  officials),  and  1,447,0192.  The 
borough  constables,  appointed  by  watch  committees  were  5804 ;  the 
coimty  constables,  7549;  the  metropoUtan  poUoe  constables,  6295; 
and  the  city  of  London  constables,  608.  The  salaries  and  pay  amounted 
to  1,081,748^ ;  allowances  and  contingent  expenses,  41,8242. ;  clothing 
and  accoutrements,  106,0972. ;  superannuation  and  gratuities,  55,8862. ; 
horses,  harness,  forage,  &c.,  29,6092. ;  station-houses,  charges,  printing, 
ke.,  108,8962. ;  other  miscellaneous  charges,  23,4592^  The  borough 
police  cost  366,2072.,  of  which  the  treasury  paid  70,5282. ;  the  county 
constabulary  cost  553,4832.,  of  which  the  treasury  paid  99,7742. ;  the 
metropoHtan  police  cost  480,7362.,  of  which  the  treasury  paid 
113,3382.;  and  the  city  of  London  police  cost  46,593/.,  the  whole 
defrayed  by  the  dty. 

The  investigations  of  the  police  have  ascertained  more  precisely  than 
had  ever  been  done  before,  the  real  numbers  of  the  criminal  classes 
The  report  states  that  in  1858  there  were  : — 

Males.       Females.       TotaL 
Known  thieves  and  depredators,  nnder  16  .      4,773  1,608  6,381 


it 

over  .16.    26,772 

6,879 

83,651 

Receivers  of  stolen  goods 

nnderl6    .        •          119 

29 

148 

»♦ 

over    16       .    .      8,410 

787 

4,197 

Prostitutes 

under  16    .        • 

1,647 

1,647 

»» 

over    16        .     . 

27,118 

27,113 

under  16    .        .      8,912 

1,512 

5,424 

»f 

over    16       •    .     S8,0S8 

5,774 

88,802 

Yftgrants  and  tramps 

under  16  •        .      8,265 

1,942 

5,307 

9t 

over    16       »    .     11,890 

5,962 

17,352 

81,669        58,253       134,922 

These  are  at  large,  and  the  numbers  in  prison  on  September  1858  were 
—in  county  and  borough  prisons,  16,774,  of  whom  11,742  were  males, 
and  4032  females;  7628  in  government  convict  prisons,  of  whom 
6556  were  males,  and  1072  females ;  and  2022  in  Reformatories,  of 
whom,  1690  were  males,  and  332  females;  making  a  total  of  160,846 
for  the  criminal  classes.  The  distribution  of  criminal  classes  varies 
considerably;  in  the  metropolis  they  form  1  in  187  of  the  population  ; 
in  the  pleasure-towns,  such  as  Brighton,  Bath, and  others,  they  are  1  in 
97 ;  in  towns  depending  upon  agricultural  districts,  Ipswich,  Reading, 
Lincoln,  and  others,  they  are  1  in  78 ;  at  the  commercial  ports,  1  in 
98};  in  the  seats  of  the  cotton  and  linen  manufactures,  1  in  1544 ;  in 
the  seats  of  the  woollen  and  worsted  manufactures,  1  in  175} ;  in  the 
seats  of  the  small  and  mixed  textile  manufactures,  Norwich,  Maccles- 
field, Coventry,  &c.,'l  in  118 ;  and  in  the  seats  of  the  hardware  manu- 
facture, 1  in  48.  The  agricultural  districts  vary  leas  :  it  is  1  in  115  in 
the  eastern ;  1  in  104  J  in  the  south  and  south-weatem,  and  1  in  103 4 
in  the  midland.  These  nxmibers  are  so  far  satisfactory  that,  though 
large,  they  are  not  so  lazge  as  have  often  been  estimated.  In  1801,  for 
instance,  Mr.  Colquhoun  (*  Police  of  the  Metropolis '),  then  stated  the 
number  of  prostitutes  at  50,000 ;  a  number  much  exceeding  the  whole 
number  now  in  England  and  Wales.  During  the  year,  the  police  had 
information  of  57,868  offences  against  the  criminal  laws ;  and  30.458 
persons  were  apprehended,  of  whom  22,455  were  males,  and  8003 
females;  of  the  total,  11,789  were  discharged,  191  discharged  on 
bail,  &c. ;  1880  bailed  to  appear  at  trial,  82  committed  for  want  of 
sureties ;  and  17,066  committed  for  trial.  The  number  of  persons  tried 
was  17,855,  of  whom  4576  were  acquitted  or  not  prosecuted,  and  33 
were  found  to  be  insane.  Of  the  convictions,  1893  were  for  offences 
against  the  person,  of  whom  38  were  sentenced  to  death  and  11  ex- 
ecuted ;  115  to  various  periods  of  penal  servitude ;  1166  to  various 
periods  of  imprisonment  with  whipping,  fines,  &c.;  and  74  to  be 
whipped  and  discharged ;  for  offences  against  property  with  violence, 
1442  persons  were  convicted;  of  whom  15  were  sentenced  to  death; 
528  to  variotis  periods  of  penal  servitude;  897  to  various  terms  of 
imprisonment  with  whipping,  &c. ;  and  2  to  be  whipped  and  discharged ; 
for  offences  against  property  without  violence,  90/4  persons  were  con- 
victed, of  whom  1295  were  sentenced  to  various  terms  of  penal  servi- 
tude ;  759  to  various  terms  of  imprisonment,  &c. ;  and  20  to  be 
whipped  and  discharged ;  for  malicious  offences  against  property,  74 
persons  were  convicted,  of  whom  40  were  sentenced  to  various  terms 
of  penal  servitude,  and  30  to  periods  of  imprisonment,  &c. :  for  forgery 
and  offences  against  the  currency,  798  persons  were  convicted,  of 
whom  181  were  sentenced  to  periods  of  penal  servitude,  and  662  to 
various  periods  of  imprisonment;  for  offences  not  included  in  the 
above  classes,  470  persons  were  convicted,  of  whom  21  were  sentenced 
to  periods  of  penal  servitude,  317  to  various  periods  of  imprisonment, 
&c. ;  and  132  to  be  whipped,  fined,  and  discharged. 

For  minor  offences  the  number  of  persons  proceeded  against  sum- 
marily was  404,034,  of  whom  143,744  were  discharged  on  examination 
by  the  justices,  and  260,290  convicted,  of  whom  216,120  were  males, 
and  44,170  females,  of  these,  65,261  suffered  short  periods  of  imprison- 
ment, only  73  being  above  six  months,  and  20,968  being  for  fourteen 
days  or  less ;  160,036  were  fined ;  10,360  were  ordered  to  find  sure- 
ties, 8781  were  delivered  over  to  the  army  or  navy,  502  were  whipped, 
and  19,750  otherwise  punished.  The  offences  for  which  convictions 
were  obtained  were,  being  drunk  and  disorderly,  61,861  persons,  of 
whom  42,890  were  males,  and  8971  females ;  assaults  of  various  kinds, 
49,873  persons,  of  whom  40,893  were  males,  and  89b0  females ;  trifling 
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thefts  and  attempts  to  steal,  21,698,  of  whom  16,241  were  males,  and 
£457  females;  offenders  under  Uie  Vagrant  Act,  18,630,  of  whom  9798 
were  males,  and  8832  females ;  for  offences  under  the  Police  Act,  the 
Hackney-carriage  Act,  local  acts,  Licensed  Victuallers'  and  Beersellers' 
Acts,  the  game  laws,  and  offences  relating  to  servants,  apprentices,  kc 
contribute  the  remainder.  Of  the  total  number  of  chai^ges  the  report 
states  that  54,149  were  against  suspicious  characters,  153,576  of 
persons  of  previous  good  characters,  138,888  of  persons  whose  charac- 
ters were  unknown,  17,683  against  habitual  drunkards,  and  21,473 
against  habitual  tramps. 

Prisons. — In  1858  the  total  number  of  persons  committed  to  them 
was  139,457>  of  whom  105,175  were  males,  and  34,282  females;  a 
number  not  varying  greatly  from  the  average,  but  remarkable  for  the 
continued  increase  of  commitments  under  the  County  Court  Act, 
forming  nearly  12  per  cent,  of  the  whole;  but  though  these  are 
punishments,  being  usually  for  what  is  termed  contempt  of  court,  that 
is,  non-appearance  or  non  payment  of  debt,  they  are  scarcely  to  be 
considered  criminal  There  were  committed  for  trial  at  assizes  and 
sessions  18,904  persons,  on  summary  convictions  83,128,  for  want 
of  sureties  8678,  on  remand  and  discharged  12,519,  for  debt  and 
on  civil  process  16,620,  of  whom  976  were  women,  and  4675  men, 
under  the  Mutiny  Act,  for  desertion,  &c.  Of  re-committals  there 
were  41,580,  of  these  2181  males  and  875  females  had  been  com- 
mitted above  ten  times,  754  males  and  559  females  had  been  com- 
mitted from  seven  to  ten  times,  and  13,574  males  and  4694  females 
were  committed  for  the  first  time.  Of  the  total  number  1553  were 
under  12  years  of  age,  8776  were  between  12  and  16,  the  great  mass 
were  between  16  and  40,  numbering  86,845 ;  there  were  12,068  between 
40  and  50,  5297  between  50  and  60,  only  2798  above  60,  and  805  whose 
ages  were  not  ascertained.  Of  the  offenders  93,169  were  English, 
2867  Welsh,  2282  Scotch,  15,887  Irish,  567  colonial  or  East  Indians, 
1927  foreigners,, and  1463  not  known.  Of  the  whole,  397  had  received 
superior  instruction,  6813  could  read  and  write  well,  68,227  could  read 
and  write  imperfectly,  41,826  could  neither  read  nor  write,  and  899 
not  ascertained.  The  total  expense  of  prisons  and  prisoners  for  the 
year  was  560,012^,  of  which  151,267/.  were  for  the  maintenance  of 
prisoners,  the  remainder  of  the  nature  of  fixed  chai^ges  for  the  buildings, 
management,  &c.  The  whole  sum  gives  an  average  cost  for  each 
prisoner  of  29/.  16«.  Sd,,  apportioned  thus  : — for  buildings  and  fittings, 
11/.  lis.  8c/.;  officers  and  attendants,  10/.  3«.  lid,;  prisoners  diet, 
clothing,  &c.,  8/.  Is,  Id.  The  profits  on  the  labour  of  prisoners  had 
been  23,194/.,  made  up  to  29,727/.  by  other  small  receipts,  derived  from 
prisoners ;  the  local  rates  and  funds  produced  420,619/.,  and  109,666/. 
were  defrayed  from  the  public  revenue,  the  chief  part  as  proportion  of 
the  charge  on  convicted  prisoners.  The  convict  prisons  are  now  ten, 
the  hullu  have  been  altogether  superseded,  and  transportation  has  in  a 
great  measure  ceased.  The  number  of  convicts  undergoing  punishment 
at  the  commencement  of  the  year  was  7748,  of  whom  6795  were  males 
and  953  females ;  during  the  year,  3171  znales  and  373  females  were 
added,  and  3410  males  and  254  females  were  disposed  of  as  follows : — 
1890  males  were  removed  to  Western  Australia,  Bermuda,  and 
Gibraltar;  6  males  sent  to  county  gaols  or  reformatories,  12  males  and 
5  females  transferred  to  lunatic  asylums,  1557  males  and  212  females 
discharged  on  termination  of  sentence,  303  males  and  9  females  with 
tickets  of  leave,  17  males  and  4  females  on  commutation  of  sentence, 
26  males  and  10  females  pardoned,  96  males  and  14  females  died,  and 
3  males  escaped.  At  the  end  of  the  year  there  remained  in  the  various 
prisons  6556  males  and  1072  females.  The  cost  of  these  convict 
prisons  had  been  262,473/.,  the  value  of  convict  labour  had  been  7762/., 
and  the  net  yearly  cost  of  each  prisoner  had  been  31/.  14<.  lOd.  The 
criminal  limatics  under  confinement  on  Sept.  29, 1858,  numbered  686  ; 
of  whom  530  were  males  and  156  females.  The  total  cost  of  police 
prosecutions  in  1857,  county  and  borough  prisons,  convict  prisons, 
reformatories,  and  criminal  lunatics,  was  2,381, 054i,  of  which  1,590,850/L 
were  defrayed  from  local  funds,  and  790,204/.  by  the  government. 

Crime  in  Ireland, — In  1858,  the  total  number  of  persons  committed 
or  held  to  bail  was  6308,  a  smaller  number  by  902  than  in  1857.  The 
convictions  were  3350,  there  were  18  found  insane,  1327  were  found 
not  guilty  on  trial,  no  bills  were  found  against  971,  no  prosecutions 
were  instituted  against  492,  and  150  were  bailed  and  not  tried.  Of  the 
committals,  4708  were  males,  and  1600  females.  Of  the  number  con- 
victed, 895  were  for  offences  against  the  person;  191  for  offences 
against  property,  committed  with  violence;  1485  for  offences  against 
property,  without  violence ;  31  for  malicious  offences  against  property ; 
25  for  forgery  and  offences  against  the  currency ;  and  723  for  other 
offences  not  included  in  the  foregoing  classes,  chiefly  breaches  of  the 
peace.  Of  the  convicted,  5  were  sentenced  to  death  for  murder,  and  4 
were  executed;  840  were  sentenced  to  penal  servitude  for  various 
periods ;  2374  to  various  terms  of  imprisonment,  488  to  be  whipped, 
fined  or  discharged,  and  140  of  whom  the  sentence  was  respited,  or 
who  were  pardoned.  Of  the  convictions  there  were  1356  males,  and 
845  females,  who  could  neither  read  nor  write ;  302  of  both  sexes  were 
under  sixteen,  1143  were  under  twenty-one,  2041  were  between  twenty- 
one  and  thirty,  1241  between  thirtv  and  sixty,  84  were  above  sixty, 
and  of  1497  the  age  could  not  be  ascertained.  The  number  of 
prisoners  in  all  the  jails  of  Ireland  was  2844  on  January  1,  1859, 
a  decrease  of  421  from  1857.  The  total  number  of  persons  passing 
through  prison  in  the  year  had  been  33,999,  of  whom  28,501  were 


convicted  either  at  assizes  or  quarter^essions.  At  the  sessions  there 
were  convicted  and  committed  to  prison  764  deserters,  1440  persons 
under  the  Vagrant  Act,  and  787S  for  drunkenness,  more  than  double 
the  number  committed  in  1857. 

Crime  in  Scotland, — In  1858  the  total  number  of  offenders  committed 
for  trial  or  held  to  bail  was  3782,  of  whom  2718  were  males,  and  1064 
females.  Of  Uiese,  3167  were  tried  (615  having  been  discharged,  found 
insane,  or  outlawed  for  non-appearance),  and  2891  were  convicted. 
Of  the  convictions,  1171  were  for  offences  against  the  person,  440  for 
offences  against  property,  committed  with  violence,  1784  for  offences 
against  property  without  violence,  93  for  malicious  offences  against 
property,  91  for  forgery  and  offences  against  the  currency,  and  253  for 
other  miscellaneous  offences.  Of  the  total,  515  males  and  294  females 
could  neither  read  nor  write,  1566  males  and  670  females  could  read 
aud  write  imperfectly,  529  males  and  91  females  could  read  and  write 
wdl,  and  80  males  and  3  females  had  had  a  superior  education.  Of  the 
pimishments,  none  were  sentenced  to  death,  289  were  sentenced  to  penal 
servitude  for  various  periods,  the  greater  number  for  four  years  ;  370  to 
imprisonment  for  periods  between  two  years  and  more  ihin  six  months, 
1816  for  various  periods  between  six  months  and  less  than  one  month, 
6  to  be  detained  in  reformatory  schools,  and  348  to  be  whipped,  fined, 
or  discharged  on  sureties.  Of  the  number  committed,  93  were  under 
twelve,  315  between  twelve  and  sixteen,  and  52  were  above  sixty  years 
of  age.  The  number  of  prisoners  in  all  the  prisons  of  Scotland  on 
December  31, 1858,  was  2114  for  criminal  offences,  and  72  on  civil 
cases,  of  whom  1189  were  males,  and  997  females;  the  number  ol 
commitments  in  the  year  had  been  17,922. 

CRIMINAL  CONVERSATION.    [Adultkbt.] 

CRIMINAL  LAW.    [Law,  Criminal.] 

CROCKET,  an  ornament  of  very  frequent  use  in  Gothic  architecture. 
It  consists  of  leaves,  leafy  buds,  or  flowers,  growing  out  of  the  angular 
sides  of  pinnacles,  spires,  canopies,  and  the  label  moulding  of  windows 
and  doors,  and  sometimes,  though  less  frequently,  in  other  places— the 
only  exception  to  their  occasional  use  in  Gothic  work  of  some  period  or 
place  seeming  to  be  upon  horizontal  features.  Figures  of  animals  occa- 
sionally occur  as  crockets.  There  are  no  examples  of  crockets  in  the 
Norman  or  round  arched  style.  In  the  first  pointed,  or  Early  English 
style  they  are  meagre,  as  in  Lincoln  cathedral,  but  afterwards  they  be- 
come fuller,  and  more  natural  in  their  imitation.  The  latest  examples, 
however,  are  lai'ger,  and  have  not  so  much  the  appearance  of  nature^ 

CROCONIC  ACID.    [Rhodizonio  Acux] 

CROCUS  OF  ANTIMONY.    [Antimony,  eompounde  with  ndphur,] 

CROCUS  SATI'VUS— ifedtca/  properties  of.  The  saffron  crocus  is 
a  native  of  Asia  Minor,  but  is  extensively  cultivated  in  the  more  southern 
countries  of  Europe.  That  which  is  obtained  in  England,  chiefly  from 
Suffolk,  is  from  the  Crocus  aiUvmnaliSf  and  is  scarcely  now  to  be  met 
with,  being  nearly  supplanted  by  the  aafiron  imported  from  Spain. 
The  officinal  part  is  the  stigmata  of  the  flower,  with  a  small  part  of  the 
style  attached.  The  part  of  the  style  receives  the  name  of  fominelle, 
and  the  less  of  this  there  is,  the  finer  is  the  saffron.  The  stigma 
consists  of  three  narrow  club-shaped,  somewhat  petaloid  portions, 
about  one  or  two  inches  in  length,  of  a  brown  or  orange-yeUow  colour, 
with  an  aromatic,  pleasant,  but  somewhat  stupifymg  odour,  and 
bitterish  aromatic  taste.  The  plant  flowers  in  September  and  October, 
and  once  a  day  (some  say  twice)  the  stigmata  are  carefully  plucked  out 
of  the  open  flowers,  and  dried  on  paper  or  sieves,  either  in  the  sun,  in 
a  room,  or  by  kilns,  if  the  weather  be  unfavourable  for  drying  in  the 
sun.  The  attention  necessary  for  procuring  it  in  perfection  may  bo 
estimated  from  the  circumstance  that  nearly  40,000  flowers  are 
required  to  yield  one  pound  of  saffron.  The  statement  that  107,520 
or  still  more  203,920  flowers  are  required  is  a  gross  exaggeration.  The 
good  saffron  occurs  only  in  the  state  called  kay  ;  that  which  is  termed 
cake  saffron  is  entirely  composed  of  the  flowers  of  a  compound  plant 
called  Carthamus  tinctorius,  or  safflower.  Other  sophistications  are  said 
to  be  practised,  but  they  are  of  rare  occurrence,  except  oiling  old 
saffron,  to  give  it  the  appearance  of  fresh.  Portions  of  smoktti  flesh 
are  easily  detected  by  not  yielding  colour  like  Ba&aa.  The  chemical 
analysis  by  chemists  agrees  as  to  constituents,  but  differs  as  to  the 
respective  quantities,  a  difference  arising  from  the  quality  of  the 
specimens  examined* 
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The  volatile  oil  is  yellow,  and  heavier  than  water,  and  possesses  a 
bitter,  acrid,  burning  taste,  and  is  partially  soluble  in  water.  By 
keeping  it  undergoes  some  change,  for  it  becomes  white,  and  is  then 
lighter  than  water.  To  it  is  chiefly  owing  the  medicinal  properties  of 
saffron,  while  the  colour  seems  owing  to  the  polychroitej  which  seems  to 
be  a  combination  of  a  volatile  oil  and  a  red  bitter  substance. 
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Saffix)ii  formerly  enjoyed  a  high  repute,  both  as  a  perfume,  and  as  a 
nervine,  stomachic,  and  narcotic  drug.  That  the  odour  has  powerfully 
affected  some  veiy  susceptible  individuals  is  undeniable ;  but  so  little 
regard  is  now  paid  to  it,  that  it  is  employed  chiefly  as  a  colouring 
ingredient,  or  adjunct  to  other  more  powerful  agents.  It  is  still  a 
popular  remedy  during  the  eruptive  stage  of  exanthematous  diseases,  a 
remnant  of  the  old  doctrine  of  coloiurs ;  and  to  the  same  notion  is  to 
be  referred  the  practice  of  giving  it  to  canary  birds  when  moulting,  a 

rotice  reprobated  by  Bechstein,  who  judiciously  recommends  iron  to 
put  into  the  water  at  these  times,  such  as  a  rusty  naiL  (Bechstein, 
On  *  Cage  Bmls,'  p.  223.) 

The  stigmata  of  the  Orocvu  vemus  have  a  colouring  principle  which 
is  imparted  very  readily  to  alcohol,  less  so  to  water  or  oil.  But  as 
these  can  be  procured  at  a  much  cheaper  rate  than  those  of  C  tativtu, 
they  might  be  used  where  colour  alone  is  required. 

CROMLECH.  Certain  primeval  remains,  consisting  of  three  or 
more  rude  stones  set  upright  in  the  earth,  and  supporting  one  large 
horizontal  stone  so  as  to  bear  a  general  resemblance  to  a  table,  have 
long  been  known  in  this  country  as  cromlechs.  The  first  application  of 
the  name  does  not  appear  to  be  known,  but  if  its  meaning  be  as  stated 
by  Dr.  Pughe,  "  an  inclined  or  flat  stone,"  it  would  seem  to  be  merely 
a  convenient  popular  designation.  Worsaae  and  some  recent  anti- 
quaries have  extended  the  word  so  as  to  make  it  synonymous  with  the 
German  Steingraber,  and  Hiinengraber,  stone  graves  and  giants*  graves ; 
but  here  it  wUl  be  used  in  its  more  confined  and  more  usual  sense. 

Cromlechs  are  met  with  in  various  parts  of  England,  Ireland,  Soot- 
land,  and  Wales,  and  the  Channel  Islands ;  in  Brittany  and  other  parts 
of  France  (where  they  are  known  as  Dolmen) ;  in  Germany,  Denmark, 
Spain,  and  elsewhere  in  Europe ;  in  North  and  South  America,  and 
even  in  various  parts  of  Hindustan  (Capt.  Meadows  Taylor, '  Chx)m- 
lechs.  Cairns,  and  other  Scytho-Druidic  Remains  in  the  principality  of 
Sorapur ;'  and  Hooker's  *  Himalayan  Journals,*  iL  p.  32U,  &c)  They 
have  consequently  formed  a  fertile  subject  for  the  speculations  of 
antiquaries  and  local  historians.  By  many  of  our  earlier  antiquarian 
writers  they  were  regarded  as  closely  connected  with  the  rites  of 
Druidic  worship — whence  their  conmion  name  of  druidical  altars.  The 
top  or  cap-stone,  or  hoioing-stone  as  it  was  sometimes  called,  was  con- 
sidered to  have  been  placed  in  a  horizontal  position  in  order  to  receive 
the  human  victim ;  a  slight  inclination  being  given  to  the  stone  for  the 
purpose  of  letting  the  blood  run  off.  A  single  stone  of  large  size 
occasionally  f  oimd  near  the  cromlech  was  supposed  to  have  served  as  a 
pedestal  for  some  deity.  These  opinions  are  pretty  well  exploded  now. 
It  is  seen  that  the  cap-stones  have  almost  invariably  the  flat  side 
turned  downwards,  and  are  indeed  in  all  respects  as  unfitted  for  the 
reception  of  sacrificial  victims  as  they  well  could  be.  On  the  other 
hand,  wherever  they  have  not  been  disturbed  human  remains  are 
found  in  connection  with  them.  Extended  investigation  has  shown 
that  among  races  in  an  early  stage  of  civilisation  it  was  a  very  wide- 
spread practice  to  protect  the  remains  of  a  person  of  consequence 
with  a  massive  stone  covering.  Cromlechs  are  now,  in  shoi-t,  admitted 
by  all  archaeological  inquirers  to  have  been  places  of  sepulture.  Origin- 
ally, thev  were  covered  over  with  earth,  and  the  circle  of  small  stones 
by  which  they  are  still  in  many  instances  surrounded*  wsjb  probably 
the  boundary  of  the  enclosiure,  and  defined  the  base  of  the  tumulus. 
Much  light  has  been  thrown  on  the  purport  of  cromlechs,  and  the 
modes  of  interment'adopted  in  connection  with  them,  by  Mr.  Lukis,  who 
explored  a  large  number  of  these  monuments  in  Guernsey,  which  had 
fortunately  been  previously  unopened.  He  found  on  removing  the 
superincumbent  earth  and  sand  outside  the  inner  chamber,  or 
cromlech  proper,  not  only  human  bones,  but  bones  of  the  horse, 
the  ox,  and  the  boar;  stones  used  for  grinding  and  pounding, 
stone  quoits,  hammers,  chisels,  arrow-heads,  &c.,  as  well  as  rude 
pottery ;  and  within  the  chamber,  burnt  human  remains,  and  jars  of 
various  sizes  containing  limpet  shells,  &c.,  which  he  with  great  pro- 
bability supposes  were  intended  as  food  and  ofierings  to  the  manes  of 
the  deceased.  "  The  burnt  human  bones,"  he  says,  "  appeared  in 
distinct  heaps,  and  the  jars  in  contact  had  partaken  of  the  colour  of 
them.  The  very  perfect  calcination  which  had  b6en  adopted,  made 
it  difficult  to  conceive  what  kind  of  process  had  been  used.  Little  or 
no  charcoal  was  observed ;  the  teeth  were  of  a  fine  jet  black ;  and  the 
bones  of  the  jaws  grayish  white;  and,  in  some  instances  tinged  with 
turquoise  green  colour.''  In  the  cromlech  opened  by  him  at  L'Ancresse, 
in  the  northern  part  of  Guernsey,  Mr.  Lukis  found  forty  urns,  varying 
from  four  to  eighteen  inches  in  height,  but  from  the  fragments  of 
potttry  remaining  he  arrived  at  the  conclusion,  that "  not  fewer  than 
one  hundred  varieties  of  vessels  must  have  been  deposited  from  time 
to  time  during  ike  primeval  period."  But  he  found  in  some  crom- 
lechs booies  interred  which  had  not  been  subjected  to  cremation. 
Thus  in  one  of  the  most  extensive,  of  the  sepulchral  chambers  opened 
by  him,  called  the  Cromlech  Du  Tus,  Mr.  Lukis  discovered  on  re- 
moring  the  cap-stone  of  the  cromlech,  two  entire  skeletons  placed  side 
by  side  in  a  Imeeling  position,  the  face  of  one  being  directed  towards 
the  north,  and  that  of  the  other  towards  the  south.  ('  Archaeological 
Journal,'  vol  i.,  and  '  Journal  of  the  Archaeological  Association.') 

One  of  the  largest  of  these  remains  in  Great  Britain  is  a  double  crom- 
lech at  Plas  Newydd,  Anglesey.  [Angleset,  in  Geoo.  Div.]  The  cap- 
stone of  the  larger  of  the  two  cromlechs  is  12  feet  long,  10  feet  broad, 
find  4  feet  thick,  and  is  supported  by  four  tall  stones*  There  are,  or  wer» 
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a  few  years  back,  no  fewer  than  twenty-six  other  cromlechs  in  the  Isle 
of  Anglesey.  One  of  the  best  known  cromlechs  in  the  southern  part 
of  England  is  that  called  Kit's  Coty  House,  which  stands  near  the 
road  between  Maidstone  and  Rochester,  Kent  [Aylesford,  in  Geoo. 
Drv.l  This,  which  resembles  in  character  the  Cromlech  Du  Tus,  in 
which  Mr.  Lukis  found  the  two  kneeling  skeletons,  is  formed  by  four 
upright  stones,  three  of  which  standing  on  end  and  inclining  slightly 
inwiuds,  support  the  fourth,  or  cap-stone.  This  last  is  a  huge  block, 
12  feet  long,  9  feet  wide,  and  2  feet  thick ;  while  two  of  the  upright 
stones  are  8  feet  high,  7  feet  wide,  and  2  feet  thick.  Another  very 
noted  cromlech  consisting  of  several  stones  is  that  known  as  Wayland 
Smith's  Cave,  at  Ashbury  in  Berkshire  [Berkshire,  in  Geoo.  Drv.], 
but  it  is  now  in  a  very  imperfect  state,  many  of  the  stones  having  been 
broken  and  carried  away  for  building  a  neighbouring  bam. 

CROPS.    [Emblements.] 

CROPS,  ROTATION  OF,  [Arable  Land.] 
,  CROSIER,  or  CROZIER,  from  CVocia,  in  the  Latm  of  the  middle 
age,  a  pastoral  staff  or  crook,  formerly  used  by  bishops  and  abbots. 
Several  writers  have  supposed  that  it  was  derived  from  the  Utuus,  or 
augural  staff  of  the  Romans :  but  they  are  mistaken.  It  was  evidently 
copied  from  the  well-known  and  common  staff  which  shepherds,  even 
to  this  day,  make  use  of  to  catch  hold  of  the  hinder  leg  of  their  sheep 
in  order  to  take  them ;  and  it  has  reference  to  the  pastoral  office  of  the 
bishops  and  clexgy,  according  to  the  words  of  our  Saviour, ''  I  am  the 
good  shepherd/'  and  to  the  common  name  of  thei  clergy,  pastors  or 
shepherds. 

These  pastoral  staffs  were  sometimes  barely  curled,  and  at  others 
very  richly  ornamented ;  a  few  instances  occur  in  which  the  upper  part 
finishes  in  the  form  of  a  mace.  The  Sieur  de  Moteon,  in  his  '  Voyages 
Liturgiques  de  France,*  8vo,  Par.  1718,  p.  272,  says,  many  of  the  early 
crosiers  were  not  curved.  The  abbot's  staff  was  usually  of  a  simpler 
form  than  that  of  the  bishojp.  One  of  the  earliest  abbatical  staffs,  the 
form  of  which  can  be  seen  in  England,  is  probably  that  represented  on 
the  tomb  of  abbot  Yitalis,  in  the  cloister  of  Westminster  Abbey,  who 
died  in  1082.  Some  of  the  episcopal  crosiers  appear  to  have  been  among 
the  most  exquisite  examples  of  the  18th  and  14th  century  Italian  gold- 
smiths' and  enamel  work ;  some  of  the  French  crosiers  of  the  same 
date  are  also  extremely  rich  and  of  admirable  workmanship.  (Labarte, 
Du  Sonunerard,  De  Caumont,  Waring,  &c.)  The  most  splendid 
English  episcopal  crosier  remaining  is  that  of  William  of  Wykeham, 
of  silver  gilt,  richly  enamelled,  which  is  exhibited  to  visitors  in  the 
chapel  of  New  College,  Oxford,  to  the  society  of  which  the  bishop  him- 
self bequeathed  it  in  1404.  (See  Lowth's '  Life  of  Wykeham,'  3rd  edit. 
8vo,  Oxf.  1777,  p.  263,  where  it  is  engraved)  Another  very  fine  cross, 
beautifully  ornamented  with  nielli,  is  that  of  B^op  Fox  (died  1528), 
preserved  at  Corpus  Chrlsti  College,  Oxford.  A  crosier  of  oak  was 
found  on  opening  the  tomb  of  Bishop  Fox  at  Winchester.  Crosiers  of 
wood  were  in  ancient  times  usually  buried  with  bishops  and  abbots  in 
their  coffins.  One,  of  red  wood,  the  top  carved  into  the  rude  form  of  a 
ram's  head,  was  found  many  years  ago,  upon  opening  the  coffin  of 
bishop  Grosteste  at  Lincoln,  who  died  in  1253.  It  lay  across  the  body 
from  the  right  shoulder  to  the  left  foot.  At  the  bottom  of  the  neck  of 
this  staff,  upon  a  brass  plate,  was  this  inscription  :  "  Per  baculi  formam 
Prelati  discito  normam."     (Gough, '  Sepulchr.  Mon.'  voL  i.  p.  47.) 

According  to  Labarte  it  is  an  error  of  modem  writers  to  apply  the 
term  crosier  "to  the  crook-shaped  pastoral  staff  of  a  bishop;  the 
crosier,  strictly  so  called,  is  the  cross  on  a  staff  borne  by  an  archbishop." 
('  Arts  of  the  Middle  Ages,'  p.  430,  trans.)  But  whatever  may  be  tne 
"strict"  use  of  the  term  in  the  Romish  church,  crosier  is  the  received 
term  among  English  arohseologists  for  the  episcopal  crook.  The  crosier 
in  the  sense  used  by  Labarte,  or  as  we  should  say  the  cross,  is  employed 
by  the  Romish  hierarchy  as  a  mark  of  distinction.  Thus  the  pope  alone 
is  entitled  to  have  a  cross  with  three  transverse  beams  carried  before 
him ;  cardinals  and  archbishops  have  the  double  cross ;  while  bishops 
have  a  cross  of  the  ordinary  form,  or  with  a  single  beam.  (Didron, 
'  Iconographie  Chr^tienne.') 

CROSS.  Various  reUgious  edifices  called  crosses,  from  their  being 
surmounted  with  this  emblem  of  Christianity,  have  been  erected  in 
England  and  on  the  Continent.  Of  these,  the  most  remarkable  in 
England  are  the  memorial  crosses  erected  on  the  places  where  the  body 
of  Eleanor,  queen  of  Edward  I.,  rested  each  night  on  its  way  for 
interment  in  London.  Three  of  these  still  remain,  at  Geddington, 
Northampton,  and  Waltham  Cross,  near  London.  The  last,  which  is 
the  most  elegant,  consists  of  four  stories.  It  is  hexagonal  on  the 
ground  plan,  and  beautifully  enriched ;  the  story  immediately  above 
this  is  supported  by  buttresses,  and  formed  into  niches,  in  which  are 
three  fig^ures  of  the  queen.  The  core  at  the  back  of  the  figures  is 
carried  up  beyond  the  niches,  and  has  been  restored  with  a  battlement 
and  a  cross  sustained  on  a  crocketted  spire.  Market-crosses  were  for- 
merly very  common  in  England.  They  are  often  designed  with  niches 
and  vaulted,  thus  forming  an  open  chamber,  as  at  Salisbury  and 
Chichester.  Other  crosses  of  this  kind  remain  at  Malmabury,  Glas- 
tonbury, and  elsewhere.  Winchester  Cross,  which  is  one  of  the  most 
periect  of  the  crosses  erected  for  religious  purposes,  is  of  much  later 
date  than  those  erected  in  memory  of  Queen  Eleanor.  Near  Ely,  on 
the  road  to  Downham  Market,  there  is  a  singular  cross,  consistin^of  ft 
long  slender  stone  shaft,  on  the  top  of  which  there  are  richly  oarv«| 
niches  projecting  beyond  the  sides  of  the  shafti    Pillar  crosses  W9r«> 
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often  erected  in  churchyardfl,  as  well  as  by  the  way-side  or  meeting 
of  four  roads ;  and  many  of  these  still  remain,  though  usually  in  a 
mutilated  condition.  Perfect  churchyard  crosses^  however,  east  at 
Great  Grimsby,  Higham  Ferrers,  &c. 

Churches  are  usually  built  in  the  form  of  a  cross.  [Chuboh.]  The 
largest  of  these  constructed  crosses  are  those  of  St.  Peter's  at  Rome 
and  St  Paul's,  London.  Li  the  Western  Church,  what  is  called  the 
Latin  cross  has  mostly  been  employed ;  whilst  in  the  Eastern  Church 
the  Greek  cross  has  been  commonly  used :  the  difference  in  the  form 
being  that,  in  the  Greek  cross  the  four  arms  are  of  equal  length,  while 
in  the  Latin  the  lower  arm  (the  nave  in  churches)  is  longer  than  the 
rest.  What  is  called  the  Maltese  cross  is  merely  the  Greek  cross  with 
an  ornamental  expansion  of  the  extremities  of  the  arms.  On  the 
symbolism  of  the  different  forms  of  the  crosses  used  in  Roman  CathoUc 
ceremonials,  and  seen  in  pictures,  sculptures,  &c.,  see  Didron,  *  Icono- 
graphie  Chr^tienne.'  ^ 

Chiux;he8  and  ecclesiastical  buildings  almost  always  had  crosses  fixed 
on  their  gable  ends.  These  crosses  varied  considerably  in  form  and 
style  of  ornament  in  the  different  periods  of  Gothic  architecture; 
many  of  them  are  of  great  elegance ;  but  crosses  having  being  con- 
demned  as  superstitious  by  the  pai-liamentary  visitors  of  the  Common- 
wealth period,  large  numbers  were  destroyed  or  mutUated.  A  large 
cross,  or  crucifix,  called  a  rood,  was,  prior  to  the  Reformation,  placed 
over  the  chancel  in  most  parish  churches,  and  in  all  cathedrals,  upon  a 
beam  or  gallery,  called  the  rood-beam  or  rood-loft.  The  cross  upon 
the  altar  was  usually  a  crucifix ;  that  is,  had  a  figure  of  the  Saviour 
represented  hanging  upon  it.  A  cross  was  very  commonly  the  prin- 
cipal figure  carved  upon  monumental  brasses  [Brass£s],  and  indeed 
upon  monuments  generally. 

By  European  navigators,  the  planting  of  a  cross  was  used  to  indicate 
that  possession  was  taken  of  the  country  for  the  nation  by  whom  it 
had  been  discovered. 

Crosses  used  for  processional  purposes  were  during  the  middle  ages 
often  made  of  great  beauty  and  costliness.  A  very  excellent  specimen 
of  a  processional  cross  of  the  14  th  century  is  engraved  as  a  frontispiece 
to  Paley's/  Gothic  Architecture.' 

In  some  of  the  Roman  Catholic  processions  at  Rome  enormous 
crosses,  constructed  of  wood  and  cardboard,  are  carried,  balanced  in  a 
waistband  round  the  body  of  a  strong  man. 

CROSS,  from  the  Latin '  Crux.*  This  cruel  mode  of  punishment 
appears  to  have  been  in  use  from  the  earliest  recorded  periods  of 
history.  It  was  possibly  the  invention  of  some  barbarous  tribe  to 
prevent  the  escape  of  a  captive  by  fastening  him  to  a  tree,  or  used  to 
inflict  death  on  an  enemy  by  leaving  him  to  expire  of  want,  or  a  prey 
to  birds  and  beasts. ' 

Crosses,  whatever  was  the  original  form,  were,  in  course  of  time, 
made  of  two  pieces  of  wood.  These  crosses  have  been  divided  by 
antiquaries  into  three  kinds.  The  crux  decussata,  or  cross  divided 
like  the  letter  X,  and  usually  called  St.  Andrew's  cross ;  the  crux  com- 
missa,  or  joined  cross,  consisting  of  an  upright  piece  of  timber  with  a 
transverse  piece  on  the  extreme  top  at  right  angles  with  the  first,  like 
the  letter  T;  and  the  crux  immissa,  or  let-in  cross,  in  which  the 
transverse  piece  of  timber  is  let  into  the  upright,  but  placed  somewhat 
below  the  top  of  the  upright  in  this  form  +  .  This  is  the  cross  on 
which  Christ  is  usually  represented  to  have  suffered,  and  though  there 
may  not  be  any  absolute  authority  for  ascertaining  the  precise  form  of 
the  cross  used  on  that  occasion,  yet  apart  from  the  fact  of  the  early 
Christian  writers  having  without  exception  referred  only  to  this  form, 
the  circum>-tance  of  an  inscription  having  been  placed  over  his  head 
would  render  the  conjecture  probable. 

Amongst  the  Carthaginians,  persons  of  all  conditions,  even  com- 
manders of  armies,  were  subjected  to  it,  but  amongst  the  Romans  it 
was  considered  as  the  punishment  of  slaves,  and  in£cted  on  that  class 
only.  With  respect  to  the  Jews,  it  seems  doubtful  whether  crucifixion, 
as  we  understand  it,  was  a  mode  of  punishment  used  by  them  in 
ancient  times.  The  putting  the  sons  of  Saul  to  death  by  the  Gibeonites 
has  been  adduced  as  furnishing  evidence  that  crucifixion  was  prac- 
tised by  them  (2  Sam.  xxi.);  but  the  practice  does  not  seem  to  VTarrant 
the  conclusion.  It  is  however  to  be  observed  that  "hanging  on  a 
tree  "  is  used  in  Scripture  to  describe  crucifixion.    (Acts  x.  88.) 

Previous  to  crucifixion  the  sufferer  was  scourged.  He  was  also 
forced  to  carry  his  own  cross ;  and  this  (amongst  the  Romans  at  least) 
probably  arose  from  the  disgust  and  horror  with  which  this  instrument 
of  punishment  was  viewed  and  comtidered  by  that  people,  and  their 
diainclinaton  even  to  touch  it.  (Cicero  '  in  Verrem.^  The  crimini 
was  accordingly  condenmed  to  bear  his  own  instrument  of  torture. 
Previous  to  the  infliction  of  the  punishment,  the  sufferer  was  stripped 
naked,  and  it  is  probable  that  he  was  laid  down  on  the  cross  fur  the 
purpose  of  having  the  nails  driven  in  his  hands  and  feet,  or  being 
fastened  with  ropes,  which  was  sometimes  the  case.  The  cross  was 
then  elevated.  Afterwards  the  legs  were  broken,  wounds  inflicted 
with  a  spear,  or  other  sharp  instrument,  to  hasten  death,  but  this  was 
not  invariably  done.  As  death,  in  many  cases,  did  not  ensue  for  a  ; 
length  of  time,  guards  were  placed  to  prevent  the  relatives  or  friends 
from  giving  the  sufferers  relief,  taking  them  away  whilst  alive,  or  re- 
moving their  bodies  when  dead.  The  punishment  of  the  cross  was  abo- 
lished in  the  Roman  empire  by  Constantine,  who  substituted  hanging,    j 

The  representations  of  crucifixions  by  painters  are  calculated  to  ; 


give  very  erroneous  notions  both  of  the  cross  itself  and  the  modA 
of  punishment.  It  is  not  probable  that  the  crosses  actually  used 
were  so  lofty  or  so  lai^ge  and  massive  as  those  which  we  see  in 
pictuies.  Inrtruments  of  such  dimensions  would  be  perfectly  unne- 
cessary for  the  purpose.  When  we  read  in  Josephus  of  hundreds  of 
Jews  being  crucified  by  Vespasian  and  Titus  in  a  day,  we  cannot 
suppose  that  so  great  a  quantity  of  timber  would  be  used  on  those 
occasions.  The  circumstance  of  the  sufferer  carrying  his  own  cross 
weighs  against  the  probabiUty  of  its  being  of  the  size  which  these 
representations  give  it.  It  is  no'  unusual  in  paintings  to  represent 
crucifixion  as  taking  place  after  the  cross  is  elevated,  and  the  execu- 
tioner is  represented  standing  on  a  high  ladder,  and  driving  a  nail  into 
the  hand  of  the  crucified  person.  It  seems  much  more  likely  that  the 
sufferer  was  nailed  to  the  cross  before  it  was  raised  and  fixed  in  the 
ground.  "  Pone  crucem  servo,"  "  Put  the  cross  to  the  slave,"  is  the 
expression  used  by  Juvenal.  Crucifixion  sometimes  took  place  with 
the  head  downwards,  and  St.  Peter  is  said  to  have  suffered  death  in 
this  way. 

Death  by  the  cross,  in  a  strong  and  healthy  person,  must  neces- 
sarily have  been  tedious  and  lingering,  and  instances  have  occurred 
of  persons  who,  after  remaining  some  time  on  the  cross,  were  taken 
down,  and  survived.  When  the  crucified  person  was  only  attached  to 
the  cross  by  ropes,  this  seems  by  no  means  extraordinary ;  and  even 
when  it  took  place  by  nailing,  neither  the  wounds  themselves  nor  the 
quantity  of  blood  lost  would  be  sufficient  in  all  cases  to  bring  on  speedy 
death  Durina  the  reign  of  Louis  XV.  several  women  (religious 
enthusiasts,  called  Convulsionnaires)  voluntarily  underwent  crucifixion. 
Dr.  Merand,  an  eye-witness  at  some  of  the  meetings  of  these  penons, 
relates  that  he  was  present  at  the  crucifixion  of  two  females,  named 
Sister  R  ichel  and  Sister  Felicity.  They  were  laid  down,  fixed  by  naiLi 
five  inches  long  driven  firmly  through  both  hands  and  feet  into  the 
wood  of  which  the  crosses  were  made.  The  crosses  were  then  raised  to 
a  vertical  position.  In  this  manner  they  remained  nailed,  while  other 
ceremonies  of  these  fanatics  proceeded.  Sister  Rachel,  who  had  been 
first  crucified,  was  then  taken  down:  she  lost  very  little  blood. 
Sister  Felicit^  was  afterwards  taken  from  her  cross.  Three  small 
basins,  called  palettes,  full  of  blood,  flowed  from  her  hands  and  feet. 
Their  wounds  were  then  dressed,  and  the  meeting  was  terminated. 
Sister  Felicity  declared  that  it  was  the  twenty-first  time  she  had  under- 
gone crucifixion. 

CROSS  BILL.    [Pleadino.] 

CROSS  BOW.    [Abcheby.J 

CROSS  REMAINDER.    [Remaindeb.] 

CRCTALUM  {Ko6Ta\oy)j  an  ancient  musical  instrument,  which,  as 
appears  from  medals,  was  used  by  the  Corybantes,  or  piiests  of  Cybele. 
The  crotalum  differed  from  the  sistnim,  though  the  names  are  oiten 
confounded,  and  is  by  some  supposed  to  have  been  of  the  castanet  kind. 
{'  Diet,  de  Trevoux.')  Some  consider  it  as  a  cymbal  of  small  dimen- 
sions ;  and  from  the  allusions  to  it  by  Virgil,  Lucretius,  and  others,  we 
are  inclined  to  be  of  the  latter  opinion. 

CROTCHET,  in  music,  a  character  or  note  formed  of  a  round  head, 
and  a  stem  descending  from  the  left  aide  of  the  upper  part — 


(^) 


It  is  the  fourth  part  of  a  aemibreve,  and  in  slow  time  (largo,  for 
instance)  its  duration  is  about  one  second. 

CROTON  OIL.  The  seeds  of  the  Croton  Tiglii  were  formerly  used 
as  a  drastive  purgative  medicine,  under  the  name  of  grsiins  of  Tilly,  or 
Molucca  grains,  or  purging  nuts,  a  term  which  occasionally  leads  to 
confounding  them  with  physic  nuts,  the  produce  of  the  Jatrqpha 
Curcas;  but  at  present  the  oil  only  is  employed.  The  seeds  are 
roasted,  and  then  subjected  to  compression ;  the  oil  is  therefore  termed 
an  expressed  oil.  It  is  of  a  honey-yellow  or  brownish  colour,  of  mode- 
rate consistence,  having  an  odour  resembling  the  resin  of  jalap ;  the 
taste  is  at  first  slightly  rancid,  afterwards  acrid,  causing  a  feeling  of 
burning  in  the  throat,  which  lasts  for  several  hours. 

A  portion  of  the  oil  is  taken  up  by  alcohol,  and  more  by  ether ;  it  is 
however  soluble  in  every  proportion  in  fixed  and  volatile  oils.  It  waa 
supposed  to  contain  a  peculiar  principle  termed  Tiglin ;  but  this  is  now 
known  to  be  a  magnesian  soap.  It  is  often  adulterated  with  olive  or 
castor  oil,  which  admixtures  may  be  detected  by  the  process  suggested 
by  Dr.  Nimmo.  An  artificially  prepared  substitute,  sometimes  met 
with,  is  a  mixture  of  the  resin  of  jalap,  Canada  balsam,  fixed  oil, 
euphorbium,  &c.  (Horst.)  The  oil  of  the  seeds  of  Jatropka  Curca* 
(Linn.)  is  also  sometimes  mixed  with  the  genuine  oil.  In  the  dose  of 
one  drop  (when  the  pure  oil  is  used)  it  produces  considerable  pui^tive 
effect,  and  may  be  very  advantageously  employed  when  diffici^ty  of 
swallowing  exists,  since  its  appUcation  to  the  tongue  is  often  sufficient 
to  ensure  the  pui^tive  action.  Hence  in  cases  of  apoplexy,  or  paralyaiii 
of  the  throat,  the  desired  effect  may  be  obtained  even  when  the  patient 
is  insensible.  In  the  treatment  of  that  form  of  inflammation  of  the 
brain  termed  hydrocephalus,  even  when  effusion  appears  to  have  takea 
place,  and  torpor  or  paralysis  exists,  croton  oil  will  often  bring  about 
the  recovery  of  the  sufferer.  (See  Abercombie  on  'Diseases  of  the 
Brain,  Ist  edit.,  p.  157.)  In  cases  of  impending  apoplexy  croton  oil  is 
of  incalculable  value.  It  is  likewise  used,  but  sometimes  very  impro- 
perly, in  cases  of  obstruction  of  the  intestinal  canal.    It  is  however 
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iifleful  in  aiding  in  the  ezpulBion  of  the  tape-worm,  -when  proper 
anthehnintic  medicines  have  been  prescribed.  The  powerful  impression 
which  it  makes  on  the  intestinal  canal  renders  it  useful  in  some  cases 
of  dropsy.  It  is  in  most  instances  proper  to  combine  it  with  castor  oil, 
almond  emulsion,  or  an  alkali,  to  lessen  its^acrimony. 

The  seeds  are  employed  in  India, "  and  are  used  in  the  form  of  pills, 
commonly  called  Jamalgota  pUls.  The  natives  usually  separate  the 
embryo,  and  combine  the  albumen  of  the  seed  with  catechu  or  pepper." 
(Royle.)  Where  the  embryo  is  not  extracted  before  using,  even  one 
seed  has  proved  fatal.  As  the  embiyo  seems  to  possess  the  greatest 
acrimony  and  purgative  power  in  the  Jatropka  Carcat,  this  is  removed 
by  the  inhabitants  (Europeans)  of  the  East  Indies,  and  one  seed  may 
then  be  eaten  with  comparative  safety ;  but  a  seed  not  so  treated  is 
then  offered  to  an  inexperienced  person,  and,  if  eaten,  followed  in 
many  instances  by  serious  consequences, — a  very  mauvaise  plauanterie. 
The  oil  diluted  with  five  parts  of  olive  oil,  or  seven  of  oil  of  turpen- 
tine, is  occasionally  employed  as  a  liniment  to  bring  out  a  {>ustular  or 
vesicular  eruption,  and  to  act  also  as  a  rubefacient;  but  this  also 
requires  caution. 

CKOTONIC  ACID.  An  unimportant  oleaginous  acid  obtained 
from  crotan  oiL  Its  vapour  is  irritating  to  the  eyes,  and  the  acid 
itself  is  poisonous.    Its  composition  is  unknown. 

CROTONINK  A  doubtful  alkaloid,  said  to  be  found  in  the  seeds 
of  the  aroton  tiglium. 

CROUP,  a  specific  inflammation  of  the  air  tubes,  giving  rise  to  a 
peculiar  secretion,  which  concretes  almost  immediately  it  is  formed, 
producing  a  false  membrane,  which  lines  the  affected  parts.  It  has 
been  shown  ^Catarrh]  that  the  mucous  membrane  which  lines  the 
air  passages  is  subject  to  two  different  kinds  of  inflammation,  each  pre- 
senting distinctive  characters.  In  one  the  inflammation  produces  a 
secretion  which  does  not  concrete,  constituting  all  the  varietes  of  bron- 
chitis, catarrh,  &c.  In  the  other  the  inflammation  produces  a  secretion 
which  consolidates  almost  the  moment  it  is  formed,  giving  rise  to  the 
various  phenomena  which  constitute  the  peculiar  disease  denominated 
croup. 

That  the  inflammation  which  terminates  in  the  formation  of  the 
-  secretion  peculiar  to  croup  is  of  a  specific  nature,  is  argued,  first, 
because  it  uniformly  terminates  in  the  production  of  tMs  peculiar 
secretion ;  and,  secondly,  because  this  secretion  is  obviously  not  de- 
pendent on  the  intensity  of  the  inflammatory  action,  since  the  pheno- 
mena characteristic  of  inflammation  are  often  less  acute  in  croup  than 
in  catarrh.  It  has  been  conjectured  that  catarrh  depends  upon  inflam- 
mation of  the  secreting  follicles  of  the  mucous  membrane,  and  that 
croup  depends  upon  inflammation  of  the  capillary  arteries  of  its  tissue, 
a  conjecture  which  is  probably  correct,  though  in  the  present  state  of 
our  knowledge  it  must  be  regarded  merely  as  a  conjecture.  As  the 
inflammation,  however,  presents  in  the  essential  phenomena  characters 
so  different,  it  is  convenient  to  distinguish  the  one  from  the  other  by 
distinct  names,  and  accordingly  the  former  is  termed  catarrhal,  and 
the  latter  plastic  inflammation. 

The  false  membrane,  the  result  of  plastic  or  croupal  inflammation, 
moulds  itself  to  the  part  inflamed ;  it  does  not  extend  beyond  the  in- 
flamed portion  of  the  mucous  membrane ;  it  varies  in  thickness  from 
half  a  line  to  a  line ;  it  is  of  a  white  or  whity-brown  colour ;  it  has  the 
consistence  of  boiled  white  of  egg,  and  its  firmness  is  always  greatest 
where  it  is  thickest.  When  it  is  raised  from  the  mucous  membrane, 
the  latter  is  always  found  to  be  reddened  and  swollen,  but  rarely  to 
the  degree  common  in  catarrh. 

This  morbid  secretion  is  most  commonly  poured  out  on  that  portion 
of  the  windpipe  which  constitutes  the  larynx ;  hence  in  general  the 
larynx  forms  the  peculiar  and  proper  seat  of  croup ;  but  the  site  of 
this  adventitious  membrane  is  by  no  means  confined  to  the  larynx ;  it 
often  extends  above  to  the  glottis  and  epiglottis,  and  below  to  the 
bronchial  tubes.  When,  as  happens  in  the  great  majority  of  cases,  the 
adventitious  membrane  is  confined  to  the  larynx  and  epiglottis,  it  pre- 
sents the  characters  just  described;  but  when  it  extends  into  the 
bronchial  tubes  it  becomes  modified  in  its  appearance.  It  is  then 
gfmerally  "  formed  into  a  single  cylinder,  but  occasionally  into  a  series 
of  tubes  inclosed  within  each  other  in  the  closest  contact,  and  foUniug 
altogether  a  solid  body,  of  a  thick  and  tolerably  firm  structure,  and  in 
the  exact  form  of  the  tube  from  whence  it  has  been  abstracted.  Upon 
making  a  transverse  section  of  this  polypiform  substance,  concentric 
laminae  are  very  apparent.  It  adheres  but  slightly  to  the  mucous 
surface,  and  may  easily  after  death  be  drawn  out  entire,  presenting  a 
complete  mould  of  a  large  bronchial  tube,  with  all  its  subdivisions, 
down  to  its  minutest  ramifications  " 

Though  in  the  croup  the  deposition  of  the  adventitious  membrane 
IS  commonly  confined  to  the  larynx,  yet  other  parts  of  the  mucous 
membrane  in  the  immediate  neighbourhood  of  the  larynx  are  some- 
times the  seat  of  plastic  infiammation,  terminating  in  the  formation  of 
a  precisely  analogous  morbid  secretion.  Occasionally  "  small  yellowish- 
grey  spoti  appear  upon  the  fauces,  surroimded  by  the  mucous  mem- 
brane, highly  and  darkly  reddened.  These  spots  enlarge,  coalesce,  and 
form  a  continuous  false  membrane,  of  the  colour  and  consistence  of 
the  buify  coat  of  the  blood,  lining  the  throat  more  or  less  completely. 
Sometimes  it  ia  seen  to  cover  the  posterior  half  of  the  tongue,  so  that 
its  ante]  lor  part  might  be  elevated  by  a  probe  in  a  membranous  form ; 
occasionally,  though  not  often,  it  passes  down  the  oesophagus  even 


into  the  stomach,  but  much  more  frequently  it  extends  into  the  lung, 
producing  all  the  symptoms  of  croup.  When  plastic  inflammation  u 
seated  in  the  fauces,  it  gives  rise  to  a  disease  called  Cynanche  Maligna, 
or  gangrenous  sore  throat,  so  named  from  the  supposition  that  the 
spots  on  the  fauces  consist  of  gangrenous  sloughs ;  but  more  careful 
observation  has  demonstrated  that  they  consist  of  an  adventitious 
membrane.  Nevertheless,  gangrene  does  occasionally,  though  very 
rarely,  co-exist  with  the  deposition  of  a  fictitious  membrane,  that  is,  the 
false  membrane  is  deposited  over  a  gangrenous  surface.**   [Dipthkbia.] 

The  most  striking  and  characteristic  symptoms  of  croap  of  course 
depend  on  the  consequences  that  result  from  the  obstruction  to  the 
free  passage  of  the  air  to  the  lungs,  that  is,  impeded  respiration  and 
change  of  the  voice.  The  respiration  is  impeded  in  proportion  to  the 
quantilTf  of  adventitious  membrane  that  is  formed,  and  tibe  consequent 
degree  in  which  the  calibre  of  the  air-tube  is  diminished ;  in  propor- 
tion to  which  must  of  course  be  the  diminution  in  the  column  of  air 
admitted  to  the  lung.  The  air-passage  in  the  progress  of  the  disease  is 
often  obstructed  to  such  a  degree  as  to  produce  a  most  painful  feeling 
of  suffocation,  attended  with  all  the  signs  that  denote  the  imminent 
danger  of  suffocation,  and  death  is  constantly  occasioned  by  the  nar- 
rowing of  the  air-tube  to  such  an  extent  as  actually  to  produce  suffo- 
cation. In  milder  cases,  when  not  impeded  to  this  extreme  degree, 
the  respiration  is  still  always  difficult,  anxious,  and  distressing.  The 
edges  of  the  circumference  of  the  inferior  extremity  of  the  adventitious 
deposit  being  loose,  mucous,  and  soft,  frequently  aydhere  to  each  other, 
so  as  to  close  up  the  tube,  and  require  a  strong  effort  of  inspiration  to 
overcome  the  temporary  obstruction.  "  I  have  seen,"  says  Dr.  Davies, 
"  a  slight  film  of  pseudo-membrane  traversing  the  upper  part  of  the 
larynx  suffocate  an  infant  almost  instantly.  The  dyspnooa  becomes 
always  great  when  the  concretion  separates,  and  if  it  be  not  qiiickly 
expectorated,  often  destroys  the  patient  immediately." 

Owing  to  the  diseased  condition  of  the  air-tubes,  the  acts  of  respi- 
ration and  of  couching  produce  peculiar  sounds.  The  inspiration  is 
sonorous  and  ringmg,  as  if  the  soimd  were  formed  and  resounded  in  a 
brazen  tube.  Sometimes  it  is  dry  and  hissing,  resembling  the  sound 
produced  by  a  piston  forced  through  a  dry  pump,  or  by  a  crowing 
noise  similsu-  to  that  emitted  by  a  chicken  in  the  pip.  The  croupal 
cough  is  a  peculiar,  loud,  clangous,  ringing  sound,  which  has  caused  it 
to  be  almost  universally  compared  to  the  crowing  of  acock.  The 
voice  partakes  of  the  same  character,  being  shrill  and  hoarse. 

The  fever  excited  in  the  system  by  this  local  inflammation  is  com- 
monly acute  and  intense.  The  skin  is  burning  hot;  the  face  flushed, 
sometimes  covered  with  perspiration ;  the  eyes  prominent,  injected,  or 
watery ;  the  carotid  arteries  throb  powerfully ;  the  jugular  veins  are 
tumid,  and  the  pulse  at  the  wrist  is  frequent,  hard,  and  wiry.  Some- 
times, on  the  contrary,  the  febrile  symptoms  are  of  a  low  or  asthenic 
character ;  the  skin  cool,  and  of  a  dirty  pallid  colour ;  the  pulse  fre- 
quent, but  exceedingly  feeble ;  the  breath  fcetid,  and  the  general  pros- 
tration extreme. 

As  the  disease  advances,  the  restlessness  and  anxiety  of  the  patient 
increase ;  the  hand  is  constantly  applied  to  the  throat,  which  is  often 
slightly  tumified  externally,  and  sometimes  painful  to  the  touch ;  the 
respiration  becomes  more  and  more  difficult,  the  cough  convulsive  and 
exhausting,  the  countenance  bloated,  and  the  cheeks  and  lips  either 
livid  or  exceedingly  pale.  In  this  stage  the  ptdse  becomes  small,  weak, 
and  irregular,  the  eyes  sunk,  the  skin  cold  and  clammy,  the  voice  lost, 
ur  capable  only  of  a  whisper ;  the  head  is  constantly  tossed  back ;  the 
throat  often  seized  as  if  to  remove  an  obstacle  to  respiration ;  violent 
efforts  are  made  to  expand  the  lungs,  and  death  at  length  puts  an  end 
to  a  state  of  intense  suffering,  either  by  convulsive  sufibcation,  or  by 
the  subsidence  of  the  restlessness  and  violence  into  a  state  of  profound 
lethargy  and  stupor. 

Croup,  as  has  been  stated,  is  almost  peculiar  to  infants.  It  may 
occur  at  any  period  from  the  second  month  after  birth  to  puberty ; 
and  the  younger  a  child  is,  after  it  is  weaned,  the  more  liable  it  is  to 
the  disease.  It  is  most  apt  to  occ^r  in  the  sang^uineous  temperament 
and  the  full  habit.  It  often  seizes  a  child  not  perfectly  recovered  from 
a  previous  illness,  and  is  liable  to  a  recurrence  at  distant  intervals  on 
exposure  to  causes  which  ordinarily  produce  only  common  catarrh. 
Tet  it  occasionally  occura  in  the  adult,  generally  as  a  consequence  of 
its  extension  from  the  fauces  to  the  larynx.  It  ia  chiefly  prevalent  in 
the  neighbourhood  of  large  bodies  of  water,  running  or  stagnant,  salt 
or  fresh,  and  especially  among  the  ragged  and  half-starved  children  of 
the  poor,  who  live  on  the  sea-coast,  or  near  the  banks  of  riven  or 
canals.    But  it  also  occasionally  prevails  in  other  situations  as  an 

X'  lemic,  especially  during  the  continuance  of  north  or  easterly  winds, 
r  heavy  and  long-continued  falls  of  rain. 
There  is  perhaps  no  disease  to  which  the  human  body  is  subject  the 
progress  of  which  is  so  frightfidly  rapid.  In  a  few  noun  after  the 
attack,  the  morbid  secretion  is  often  formed  to  such  an  extent,  as  to 
prove  inevitably  mortal ;  yet  the  inflammation  of  which  it  is  the  result 
might  have  been  checked  by  immediate,  vigorous,  and  judicious  treat- 
ment. It  is  therefore  of  the  last  importance  that  those  who  have  the 
care  of  infants  and  young  children  should  be  familiar  with  the  first 
signs  of  the  approach  of  this  dreadful  malady.  Of  these  a  graphic 
description  has  been  given  by  Dr.  Cheyne,  who  had  abundant  expe- 
rience of  the  disease  in  situations  in  which  it  is  but  too  prevalent. 
After  having  pointed  out  the  imp5i:^ce,i?f„^tteading  to,^  Jis* 
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appearance  of  hoarseness,  which  in  very  young  children  does  not 
usually  attend  common  catarrh,  and  consequently,  when  observed  in  a 
child  living  in  a  district  which  generates  croup,  this  symptom  is  always 
much  more  deserving  of  attention,  especially  if  accompanied  with  a 
rough  cough,  than  it  would  be  after  puberty,  this  excellent  physician 
■ays, — 

"  In  the  approach  of  an  attack  of  croup,  which  almost  always  takes 
place  in  the  evening  probably  of  a  day  during  which  the  child  has  been 
exposed  to  the  weather,  and  often  after  catarrhal  symptoms  have  ex- 
isted for  several  days,  ho  may  be  observed  to  be  excited ;  in  variable 
spirits;  more  ready  than  usual  to  laugh  or  to  cry;  a  little  flushed, 
occasionally  coughing ;  the  sound  of  the  cough  being  rough,  like  that 
which  attends  the  catarrhal  stage  of  the  measles.  More  generally 
however  titie  patient  has  been  for  some  time  in  bed  and  asleep  before 
the  nature  of  the  disease  with  which  he  is  threatened  is  apparent ; 
then,  perhaps  without  awaking,  he  gives  a  very  unusual  cough,  well 
known  to  any  one  %7ho  has  witnessed  an  attack  of  the  croup ;  it  rings 
as  if  the  child  had  coughed  through  a  brazen  trumpet ;  it  is  truly  a 
tuitis  dangosa  ;  it  penetrates  the  walls  and  floor  of  the  apartment,  and 
startles  the  experienced  mother — *  Oh,  I  am  afraid  our  child  is  taking 
the  croup  ! '  She  runs  to  the  nursery,  finds  her  child  sleeping  softly, 
and  hopes  she  may  be  mistaken.  But  remaining  to  tend  him,  before 
long  the  ringing  cough,  a  single  cough,  is  repeated  again  and  again : 
the  patient  is  roused,  and  then  a  new  symptom  is  remarked ;  the  sound 
of  ms  voice  is  changed ;  puling,  and  as  if  the  throat  were  swelled,  it 
corresponds  with  the  cough :  the  cough  is  succeeded  by  a  sonorous 
inspiration,  not  unlike  the  kink  in  pertussis — a  crowing  noise,  not  so 
shrill,  but  similar  to  the  sound  emitted  by  a  chicken  in  the  pip  (which 
in  some  parts  of  Scotland  is  called  the  roup,  hence  probably  the  word 
croup) ;  the  breathing,  hitherto  inaudible  and  natural,  now  becomes 
audible,  and  a  little  slower  than  conmion,  as  if  the  breath  were  forced 
through  a  narrow  tube ;  and  this  is  more  remarkable  as  the  disease 
advances.  A  blush  of  inflammation  may  sometimes  be  detected  on 
the  fauces,  and  in  some  rare  instances  a  slight  degree  of  swelling  round 
the  lamyx,  and  the  child  complains  of  uneasiness  in  his  throat,  and 
says  he  is  choking.  The  ringing  cough,  followed  by  crowing  inspira- 
tion, the  breathing  as  if  the  air  were  drawn  into  the  lungs  by  a  piston, 
the  flushed  fiice,  the  tearful  and  blood-shot  eye;  quick,  hard,  and 
incompresFible  pulse ;  hot  dry  skin ;  thirst,  and  high-ooloured  urine — 
form  a  combination  of  symptoms  which  indicate  the  complete  esta- 
blishment of  the  disease.  Sometimes  the  symptoms  enumerated  sub- 
side about  midnight,  even  in  the  absence  of  medical  treatment ;  perhaps 
to  return  in  the  course  of  the  following  evening.  From  seven  or  eight 
o'clock  till  midnight  this  complaint  is  always  at  its  height;  but  in 
general,  unless  the  patient  be  treated  with  promptitude  and  judgment, 
the  disease  may  be  expected  to  terminate  fatally;  a  new  oi^er  of 
innoaptoms,  the  second  stage  of  croup,  as  it  is  called,  taking  place  in 
the  course  of  the  next  day." 

If  the  diet  of  the  child  be  changed  from  its  ordinary  food  to  that  of 
the  simplest  and  blandest  kind,  as  gruel  or  arrow-root,  the  moment 
the  hoarse  cough  and  rough  voice  are  perceived ;  if  it  be  immediately 
placed  and  kept  in  bed  in  an  equable  and  moderately  warm  tempera- 
ture, and  one  grain  or  two  grains  of  the  powder  of  ipecacuanha  be 
given  every  hour,  or  every  alternate  hour,  all  the  symptoms  may 
subside  without  any  further  remedies,  and  the  threatened  attack  be 
effectually  prevented ;  but  if  with  this  hoarse  cough  and  rough  voice 
the  child  be  allowed  its  ordinary  diet,  and  be  exp<»ed  as  usual  to  the 
open  air,  the  attack  will  hasten  on  in  the  mode  described  until  the  diseafie 
is  fuUy  established ;  and  then  any  treatment  that  may  be  employed, 
to  be  of  the  least  avail,  must  be  most  enei^getic.  The  prompt  employ- 
ment of  the  most  powerful  remedies  is  indispensable ;  yet  they  must 
be  administered  with  cautious  and  judicious  boldness.  It  is  a  dicease 
in  which  the  inflammation,  which  it  is  the  great  object  of  medical 
treatment  to  subdue,  is  not  so  much  of  a  violent  as  of  a  peculiar 
character,  and  this  renden  it  necessary  that  the  practitioner  should  be 
guarded  in  the  administration  of  some  of  the  more  powerful  remedies 
to  which  he  must  resort,  and  especially  in  the  employment  of  blood- 
letting. When  the  fever  is  intense,  the  skin  hot,  the  pulse  full  and 
hard,  and  the  patient  plethoric,  bleeding  must  indeed  be  employed, 
and  carried  as  far  as  the  strength  will  admit;  but  experience  has 
amply  shown  that  in  this  disease  the  strength  will  not  admit  of  its 
being  carried  as  far  as  is  safe  and  even  necessary  in  diseases  purely 
inflammatory.  Bleeding,  either  by  the  lancet  or  by  leeches,  which 
latter  should  never  be  applied  to  the  throat  itself,  but  to  its  immediate 
neighbourhood,  is  a  most  powerful  auxiliary ;  but  it  is  not  the  remedy 
to  be  relied  on.  That^  is  mercury,  which  should  be  given  instantly 
and  efliciently,  that  is,  in  doses  of  from  one  to  three  grains  of  cadomel 
every  hour,  or  every  two  houra,  until  the  mouth  be  aflfected,  the  breath 
foetid,  or  the  patient  relieved.  If  the  calomel  irritate  the  bowels,  the 
hydraroyrum  eum  creta  may  be  substituted,  or  a  free  inunction  of  the 
mercurial  ointment,  which  latter  may  be  conjoined  with  the  calomel, 
or  the  mercuiy  and  chalk  powder.  Many  practitioners  prefer  the  full 
employment  of  tartar  emetic  to  the  mercurial  plan  of  treatment.  All 
agree  that  blistere  are  useful  auxiliaries,  applied  at  the  bottom  of  the 
sternum,  or  between  the  shouldere,  but  never  at  the  throat.  The 
vomiting  produced  by  the  tartar  emetic  sometimes  powerfully  pro- 
motes  the  expulsion  of  the  adventitious  membrane.  There  are  other 
remedies  of  minor  importance,  the  judicious  employment  of  which 


may  assist  in  putting  a  stop  to  the  progress  of  this  most  formidable 
malady.  The  use  or  abuse  of  these  cannot  be  discussed  here;  but 
what  has  been  stated  may  excite  the  attention  of  the  mother,  and 
guide  her  to  the  choice  of  efficient  remedies  in  the  first  hour  or  two 
of  the  attack,  during  which  it  may  not  be  always  possible  to  obtain 
medical  aid. 

(Dr.  Cheyne  on  Croup  ;  Dr.  T.  Davies  o»  the  Dueaus  of  the  Luvgg 
and  Heart,  in  loco, ;  Gaslls,  Trad,  de  Rile  Cognoteenda  et  Sananda 
Angina  Membranacea;  Copland,  Diet,  of  Pract,  Med,;  and  Cyclop. 
Pract,  Med.  in  loe,) 

CROWN,  the  ornament  of  the  head  which  denotes  imperial  or  royal 
dignity,  from  the  Latin  corona^  The  radiated  appeara  to  be  the 
earliest  form  of  the  royal  crown  with  which  we  are  acquainted.  It 
appears  upon  the  heads  of  the  figures  which  are  represented  upon  the 
Persian  darics:  radiated  crowns  also  occur  on  the  coins  of  Antiochus 
IV.  of  Syria,  and  of  his  suocessora;  on  many  of  those  of  the  Greek 
cities ;  and  on  those  of  Augustus  and  other  emperon  down  to  the  very 
destruction  of  the  Roman  empire.  The  fillet,  and  the  laurel  wreath, 
were  also  used  as  crowns  in  very  remote  times :  the  fillet  was  the  most 
universal  of  alL  In  Constantino's  time  the  fillet  of  pearls  came  into 
use;  which  the  latter  Byzantine  emperon  turned  into  a  kind  of 
coronet.  Focas,  as  he  is  called  upon  his  coins  (not  Phocas),  has  a  plain 
low  crown.  Later  emperon  varied  its  form  according  to  their  iaiK^. 
Manuel  Palseologus,  who  was  crowned  in  1S68,  is  represented  wearing 
a  close  crown  studded  with  pearls.  (See  Du  Cange, '  Hist  Byzant/ 
p.  242.)  The  trefoil  upon  the  crown  is  thought  to  be  of  Gothic  intro* 
duction.  We  find  it  on  the  crowns  of  Clovis  and  his  sons,  which  has 
induced  antiquaries  to  call  It  the  fleur-de-lis  (Montfaucon, '  Monum.  de 
la  Mon.  Fr.,'  p.  xxviii.  Diss,  prelim.),  but  the  truth  is,  these  trefoils 
were  used  on  Constantinopolitan  crowns  before  the  time  of  the  Franks 
(Ibid.,  p.  xxxil),  and  afterwards  on  those  of  German  princes  no  way 
allied  to  Charlemagne.    (See  Montf.  i.,  xxxiii) 

Crowns  were  placed  on  the  statues  and  images  of  the  heathen  gods, 
as  well  as  worn  by  the  priests  in  sacrificing.  Some  antiquaries  have 
even  thought  that  the  crown  was  originally  rather  a  religious  than  a 
civil  ornament ;  and  that  it  only  became  common  to  kings,  inasmuch 
as  the  ancient  kings  were  priests  as  well  as  princes. 

In  regard  to  the  crown  as  used  in  our  own  country,  a  fillet  diadem 
of  pearls  appean  on  several  of  the  Saxon  sceattee ;  upon  one  or  two 
othen  a  radiated  diadem  occun.  (See  Ruding^s  '  Annals  of  the  Coin- 
age of  Britain,'  pL  6,  7.)  Similar  diadems  or  fillets  adorn  the  heads  of 
many  of  the  Heptarchic  kings,  and  continue  as  the  most,  common 
crown  upon  our  coins  through  the  whole  of  the  Saxon  series.  The 
circle  surmounted  by  three  small  projections  fint  occun  upon  the 
coins  of  Athelstan ;  on  some  of  Edred's  coins  the  projections  end  in 
pearls.  A  radiated  cap  appeara  first  on  a  coin  of  Ethelred  II.,  and  the 
trefoil  ornament  upon  the  crown  upon  a  few  of  the  coins  of  Canute. 
Several  varieties  of  arched  cap  and  crown  appear  upon  the  coins  of 
Edward  the  Confessor.  (See  Ruding's  plates,  15-28.)  The  close  or 
arched  crown,  which  appean  on  some  of  Edward  the  Confessor's 
coins,  is  used  on  all  the  types  of  Harold,  and  was  adopted  by  the 
earlier  Norman  kings.  On  Edward  the  Confessor's  and  the  Con- 
queror's coins,  we  see  labels  appended  at  each  ear;  these,  as  we 
learn  from  an  anecdote  related  by  William  of  Malmsbury,  in  wearing 
the  actual  crown,  were  fastened  by  a  clasp  or  button  beneath  the  chin. 
On  the  coins  of  Stephen  and  Henry  II.,  the  open  crown  with  fleuis- 
de-lis  appean.  Henry  III.  wean  on  his  seals  a  crown  fleury,  pointed 
or  rayed,  the  points  raised,  but  not  high,  between  the  flowen ;  in  his 
second  seal  the  points  are  wanting,  as  on  that  on  his  tomb  ;  but  in 
Matthew  Paris  we  read  he  was  fint  crowned  with  a  circle  of  gold. 
Edward  I.  has  a  similar  crown  on  his  coins  and  seals  to  that  of 
Henry  III.  as  well  as  his  queen  upon  her  tomb ;  so  have  his  successon 
Edward  III.,  Richard  IL,  Henry  IV.  and  V.  Evelyn  ('Numism.,' 
p.  34)  says  the  monarchs  of  England  were  the  first  who  pretended  to 
the  arched  crown :  that  is,  as  it  appean  in  modem  times.  Selden 
C  Titles  of  Honour,'  edit  1762,  b.  L  chap.  8)  says  he  had  read  th^it 
Henry  V.  was  the  first  of  them  that  had  a  crown  of  the  kind.  In  a 
window  of  Ockholt  House  in  Berkshire,  built  by  John  Norreys,  Esq., 
in  1465,  there  certainly  remained,  till  within  a  very  few  yean,  the 
arms  of  Henry  VI.  and  his  queen  Margaret  of  Anjou,  in  separate 
coats,  both  surmounted  by  the  arch  barred  crown ;  from  Henry  YII. 
downward,  this  arched  crown,  with  the  globe  and  cross,  has  been 
continued. 

Two  of  the  most  celebrated  mediscval  crowns  are  that  of  Charle- 
magne, preserved  in  the  Imperial  treasury,  Vienna,  and  the  iron  crown 
of  the  Lombards,  used  at  the  coronation  of  the  kings  of  Italy,  and 
which  is  kept  in  the  cathedral  of  Monza.  The  crown  of  Charlemagne 
"  is  composed  of  eight  plates  of  gold,  four  large  and  four  small,  con- 
nected by  hinges.  The  large  ones,  studded  with  precious  stones,  form 
the  front  (the  central  one  being  surmoimted  with  a  cross),  tiie  back, 
and  the  intermediate  points  of  the  crown ;  the  small  ones  placed 
alternately  with  these,  are  ornamented  with  enamels,  representing 
Solomon ;  David;  King  Hezekiah  seated  on  his  throne,  having  before 
him  the  prophet  Isaiah;  and  Christ  seated  between  two  flaming  sera- 
phim, such  as  the  Greeks  usually  represent  them.  The  costume  of  the 
figures  resembles  that  of  the  emperon  of  the  lower  empire,  and 
although  the  inscriptions  which  accompany  the  figures  are  in  Latin, 
the  whole  bears  the  impress  of  Greek  workmanship.    The  gix>uud  oi 
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the  figures  is  formed  by  the  metal  itself,  which  has  been  hollowed  out 
to  receive  the  enamel ;  but  all  the  details  of  the  design  are  traced  out 
with  fine  fillets  or  gold  by  th^  process  already  described.  The  flesh 
tints  are  in  rose-coloiued  enamel ;  the  colours  employed  in  the  draperies 
and  accessories  are  deep  and  light  blue,  red  and  white."  (Labarte, 
'  Arts  of  the  Middle  Ages.')  The  iron  crown  of  Lombardy  owes  its 
name  to  a  ring  of  iron  incrusted  in  the  interior,  which  is  reputed  to 
have  been  formed  from  a  nail  of  the  true  cross.  "  It  is  composed  of  a 
kind  of  collar  of  gold  of  about  from  2}  to  3  inches  wide,  and  loaded 
with  sapphires,  rubies,  emeralds,  and  other  precious  stones  uncut, 
intefspersed  with  flowers  of  gold.  Apart  from  its  antiquily,  it  pos- 
sesses no  other  merit  than  the  richness  of  the  materials  of  which  it  is 
formed,  and  does  not  manifest  any  great  artistic  talent  in  the  Lombard 
or  Italian  goldsmiths  of  the  6th  centiOT."  (Labarte.)  This  crown 
gives  its  name  to  a  famous  order  of  knighthood,  the  crosses  of  which 
have,  up  to  the  present  time  (1859),  been  distributed  by  the  Emperor 
of  Austria.  In  France  Louis  XII.  wore  a  single  bar  arched  over  his 
crown,  about  1500 ;  before,  only  a  cap,  till  he  married  Henry  VIII/s 
sister.  Till  Francis  I.  an  open  flowery  border,  somewhat  like  our 
duofll  coronet,  was  generally  used.  In  Spain,  Philip  II.,  after  he 
married  Queen  Mary,  used  a  barred  crown.  In  Qermany,  MaTimiHan, 
grandfather  of  Charles  V.,  first  wore  an  arch  over  a  ducal  coronet.  In 
Denmark,  Christian  III,  after  he  came  into  England,  used  the  barred 
crown.  James  lY.,  on  his  marriage  with  Margaret,  daughter  of 
Heury  VII.,  introduced  it  into  Scotland.  John  DiiJce  of  Braganza  was 
the  first  who  used  it  in  PortugaL 

Among  the  Romans  there  were  various  kinds  of  crowns  distributed 
as  rewards  for  military  and  other  achievements.  The  principal  were 
the  Civic,  presented  to  a  soldier  who  had  saved  the  life  of  a  citizen ; 
the  Mural,  awarded  to  the  soldier  who  first  scaled  the  waUs  of  a 
besieged  city ;  the  Obeidional,  presented  by  the  garrison  of  a  beleaguered 
city  to  the  conunander  who  relieved  them;  the  Naval  or  Rostral 
crown,  given  to  the  conunander  who  won  a  naval  victory;  the 
Triumphal,  worn  by  the  general  during  his  triumph ;  the  Olive,  con- 
ferred upon  soldiers  and  officers  by  whose  services  a  triumph  had  been 
obtained. 

CROWN  SOLICITOR.  In  state  prosecutions  in  England  the 
solicitor  to  the  treasury  acts  as  solicitor  for  the  crown  in  preparing  the 
prosecution.  In  Ireland  there  are  officers  called  crown  solicitors 
attached  to  each  circuit,  whose  duty  it  is  to  get  up  every  case  for  the 
crown  in  criminal  prosecutions.  They  are  paid  by  salaries.  There  is 
no  sudi  system  in  England,  where  prosecutions  are  conducted  by 
Bolicitors  appointed  by  the  parish  or  other  persons  bound  over  to  pro- 
secute by  Uie  magistrates  on  each  committal ;  but  in  Scotland  the  still 
better  plan  exists  of  a  crown  prosecutor  in  eveiy  county,  who  prepares 
every  criminal  prosecution  whatever. 

CRUCIBLE,  a  chemical  vessel  in  which  substances  are  exposed  to 
high  temperatures.  Crucibles  are  made  of  various  materials,  forms, 
and  sizes,  and  are  often  called  mdling  poU.  Earthen  crucibles  are 
used  for  tiie  purpose  of  assaying  ores,  as  those  of  lead,  copper,  and  tin. 
For  these  purposes  the  refractory  kind,  called  Hessian  or  Cornish 
crucibles,  are  prepared ;  they  cannot  however  be  employed  for  heating 
ealine,  alkaline,  or  earthy,  matters,  as  these  would  act  upon  them. 
Sometimes  they  are  made  of  commoner  and  more  fusible  clays,  when 
not  reqxured  to  withstand  a  high  temperature.  Crucibles  made  of 
porcelain  are  occaslpnally  used,  but  they  are  extremely  apt  to  crack. 

Black-lead  crucibles,  formed  of  about  three  parts  of  finely-powdered 
plumbago,  and  one  of  good  clay,  are  also  much  employed,  especially  in 
melting  metals ;  they  are  more  expensive  than  Earthen  crucibles,  but 
are  leas  liable  to  crack. 

Olaas-makers'  cnicibles  are  usually  made  of  Stourbridge  clay. 

In  fusing  the  alkalies,  potash  and  soda,  silver  crucibles  are  used ;  but 
as  they  readily  melt,  or  at  least  become  veiy  porous,  they  are  not 
much  employed  for  other  purposes. 

For  chemical  uses,  platinimi  crucibles  are  principally  employed; 
they  withstand  a  high  temperature,  and  are  not  in  general  easily  acted 
upon.  The  alkalies  however,  and  the  alkaline  nitrates,  and  the  alkaline 
earths,  act  upon  them ;  and  those  metals  which  readily  fuse,  such  as 
bismuth,  lead,  and  tin,  immediately  destroy  them  when  heated  in 
them.  Care  must  also  be  taken  not  to  expose  platinum  crucibles  to 
the  direct  action  of  fuel,  otherwise  they  become  brittle  and  useless. 
They  should  be  placed  inside  a  common  Hessian  crucible,  with  a  layer 
of  magnesia  inserted  between  the  two  crucibles.  If  gas  be  used  as  fuel, 
this  precaution  is  unnecessary. 

CRUSADES.  Under  this  name  are  designated  the  religious  wars 
carried  on  for  two  centuries  between  the  Christians  and  Mohamme- 
dans at  a  time  when  diplomatic  negotiations  were  unknown,  and  the 
sword  decided  all  matters  in  dispute  between  one  nation  and  another. 
The  cause  was  ultimately  lost  by  the  Christians,  who  sacrificed  in  the 
struggle  the  lives  of  several  millions  of  their  brethren,  though  their 
claim  was  originally  a  reasonable  one.  In  the  beginning  the  Christians 
demanded  o^y  a  free  pilgrimage  to  the  holy  sepulchre,  but  after- 
wards the  contest  was  for  the  possession  of  Jerusalem.  The  crusades 
however  were  by  no  means  wars  of  conquest  or  of  royal  caprice ;  man 
fought  against  man  for  some  higher  yet  mistaken  principle.  Hence 
their  struggle  offers  something  more  honourable  than  the  generality 
of  wars,  and  deserves  particular  attention  on  account  of  its  influence 
upon  the  civilisation  of  Europe. 


As  long  as  the  caliphs  of  Bagdad  and  after  them  the  Fatemides  of 
Egypt  possessed  Palestine,  the  Christians  were  not  diecked  in  the 
exercise  of  the  religious  practice  of  visiting  the  holy  sepulchre,  which 
was  in  harmony  with  the  opinions  of  that  age  :  the  Caliph  Harun-al- 
Rashid  had  even  the  keys  of  the  holy  sepulchre  forwarded  to  Char- 
lemagne as  a  present.  But  when  the  Turks  had  effected  the  conquest 
of  Palestine,  the  hospitality  of  the  Arabs  gave  way  to  the  brutality  of 
the  new  possessors ;  the  Christiana  were  subjected  to  so  many  vexa- 
tions, that  the  whole  of  Europe  re-echoed  with  the  complamts  of 
the  pilgrims;  who  instead  of  returning  to  their  homes  lo^ed  with 
holy  relics,  brought  back  only  wonderful  tales  of  their  insults  and 
sufferings. 

In  consequence  of  this,  Pope  Sylvester  IL  (who  died  in  1008)  began 
to  preach  a  crusade  against  the  Seljuk  Turks  for  the  conquest  of  the 
Holy  Sepulcfat^.  Sixty  years  afterwards,  when  only  2000  pil^prims  had 
returned  to  Germany  out  of  7000,  who  had  been  sent  to  Palestme  by 
their  bishops,  and  the  possession  of  Jerusalem  had  &llen  into  the 
hands  of  the  Turkish  chief  Ortok,  this  imtoward  event  fiilled  Europe 
with  consternation,  and  a  desire  to  revenge  the  wrongs  of  the  pilgrims. 
A  single  spark  only  was  wanting  to  inflame  the  whole  of  the  western 
empire  to  a  contest  with  the  swo^  for  that  privilege  which  Hanm-al- 
Rashid  had  acknowledged. 

Thirty  years  however  elapsed  before  Pope  Urban  IL  decreed  the 
first  crusade.  First  at  the  council  of  Piacensa  (MarA,  1095),  after- 
wards at  that  of  Clermont  in  Auvergne  (November,  1095),  supported 
by  the  ambassador  of  the  Emperor  of  Constantinople  and  numerous 
powerful  lords,  he  proclaimed  the  sacred  war,  and  appointed  the  15th  of 
August  (1096),  the  Day  of  Assumption,  for  the  deportiure  of  the  army. 
The  minds  of  the  Christian  warriors  had  been  previously  excited  by 
the  preaching  of  Peter  of  Amiens  (the  Hermit),  and  by  the  loud  com- 
plaints of  the  patriarch  of  Jerusalem,  who,  provided  with  letters  of 
credit  from  the  pope,  travelled  through  Europe,  and  filled  all  classes  of 
society  with  enthusiasm  for  this  holy  warfare.  Those  who  determined 
to  set  out  for  the  Holy  Land  wore  on  their  breast  the  figure  of  a  red 
cross,  and  hence  the  name  of  Crusaders. 

First  Onuade, — The  departure  of  the  army  having  been  deferred  for 
a  year,  Peter  of  Amiens,  Walter  Habenichts,  Coimt  Emiko  of  Leinin- 
gen,  and  the  priest  Oottschalk,  impatient  of  delay,  and  nrompted  by 
religious  fanaticism,  set  out  with  an  inmiense  multitude,  which  is 
stated  at  80,000  or  100,000  men,  besides  women  and  children,  and  a 
crowd  of  followers.  This  army,  after  having  ill-treated  and  robbed  the 
Jews  in  their  own  country,  was  reduced  to  one-third  of  its  number  in 
Hungaiy ;  the  remainder  was  cut  to  pieces  at  Nicsa,  in  Asia  Minor. 

The  east  was  now  threatened  with  a  national  migration  from  the 
west.  The  bulk  of  the  army  was  twice  as  numerous  as  tiiat  of  their 
forerunners.  It  was  headed  by  the  noblest  knights  of  those  times, — 
Qodefroy  of  Bouillon,  duke  of  Lower  Lorraine;  Baldwin  his  brother; 
Hugo  the  Great,  brother  of  the  king  of  Fkance ;  Robert,  duke  of  Nor- 
mandy, son  of  William  the  Conqueror;  Raymond  of  St.  Gilles,  duke  of 
Toulouse ;  and  Bohemond,  prince  of  Tarentum.  The  genend  indul- 
gence proclaimed  at  Clermont,  the  feudal  system,  which  led  the  vassals 
to  join  in  the  sentiments  of  their  sovereigns,  combined  with  the  religious 
fanaticism  of  the  many  and  the  inter^ted  views  of  the  few,  created 
this  formidable  army.  The  pope  had  the  address  to  dispose  the  heads 
of  the  Crusaders  to  acknowledge  him  formally  as  the  sovereign  of  aU 
the  lands  which  they  intended  to  conquer.  The  results  of  tUs  expe- 
dition were  of  great  importance.  After  crossing  the  sea  into  Asia,  the 
Crusaders  took  possession  of  Nicsea  in  Asia  Minor,  and  Laodicaea  and 
Antiochia  in  Syria.  Bohemond  obtained  the  principality  of  Antiochia ; 
Baldwin  that  of  Edessa.  New  Christian  principalities  arose  also  in 
Tripolis,  Sidon,  Tyre,  and  other  places.  In  the  mean  time  Jerusalem 
was  no  longer  in  possession  of  the  Turks.  The  Caliph  Mostaali  had 
taken  it  from  the  successors  of  Ortok  (1096),  and  had  again  united  it 
to  Egypt,  making  a  rival  caliphat    [Fatemides.] 

The  Crusaders,  however,  did  not  allow  themselves  to  be  stopped  in 
their  victorious  march  by  this  change  of  circumstances :  they  advanced 
with  60,000  men,  the  reUcs  of  their  army,  against  Jerusalem,  besieged 
the  town,  took  it  (1099 — June  7,  July  15),  and  preserved  it,  together 
with  all  their  conquests,  in  the  great  battle  of  Ascalon,  against  the 
Caliph  of  Egypt  and  the  Seljuk  chieftains.  It  is  said  that  the  number 
of  slain  in  the  conquered  town  amoimted  to  70,000.  The  Jews  were 
burnt  in  their  synagogues. 

Coiuequetices  of  tH  First  Cfriuade.  Kingdom  of  Jerutdtem. — Godefroy 
of  Bouillon  was  elected  king  of  Jerusalem — a  new  state,  with  a  con- 
siderable territory.  The  constitution  of  this  new  kingdom  was  regu- 
lated by  a  statute  called  "  Les  Assizes  de  Jerusalem."  Godefroy  died 
one  year  after  his  accession  to  the  throne ;  his  V>rother  Baldwin  was  his 
successor,  who  was  followed  by  Baldwin  II.  (1118),  Fulk  (1181), 
Baldwin  IIL  (1148),  Almerich  (1162),  BjJdwin  IV.  (1173),  Baldwin  V. 
(1186),  who  was  followed  by  Guide  of  Lusignano,  who  reigned  till 
1187,  when  Saladin  put  an  end  to  the  Christian  kingdom.  These  kings 
of  Jerusalem  were  compelled  to  fight  with  a  force  of  only  about  12,000 
regular  troops  against  the  power  of  two  mighty  enemies,  the  Turks  and 
the  Fatemide  ci^ph  of  Egypt. 

Crutaden'  ReUyUms  Military  Orders, — The  first  Crusade  brought 
two  military  religious  orders  into  existence — the  Knights  of  Jerusalem, 
instituted  by  B^dwin  I.,  and  the  Knights  Templairs,  established  by 
the  joint  efforts  of  Hugo  de  Payens,  Godefroy  of  St.  Adhemar,  and' 
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seven  other  knights.    The  Qcorman  Knights  of  the  Cross  are  of  later 
origin. 

Second  Cnuade. — ^Though  the  Franks  had  extended  thdr  possessions 
from  the  mountains  of  Armenia  to  the  very  boundaries  of  Egypt, 
their  strength  was  too  feeble  to  prevent  (under  the  government  of 
Baldwin  III.,  1144)  the  Atabek  of  Mosul  from  taking  Edessa.  The 
Atabeks  were  governors  of  the  dynasty  of  the  Seljuks.  One  of  the 
Atabeks,  named  Emad-eddin  Zenghi,  from  Mosul,  having  made  himself 
independent,  transmitted  the  kingdom  to  his  son,  Nureddin  the  Great, 
Who  fixed  his  residence  in  Aleppo,  and  became  an  object  of  terror  both 
to  the  Christians  and  to  the  Fatemides.  In  the  mean  time  the  king- 
dom of  Egypt  had  passed  into  the  hands  of  Selaheddin  (Saladin  the 
Qreat),  an  event  which  took  place  under  the  following  circumstances  : 
[n  order  to  settle  a  contention  about  the  succession,  Nureddin  sent  a 
Kurd,  named  Shirkuh,  into  Egypt.  The  peace-maker  usurped  the 
government  for  himself,  and  bequeathed  it  to  his  brother  Ayub's  son, 
-  who  after  the  death  of  the  last  of  the  Fatemides  seated  himself  on  the 
throne  of  these  rival  caliphs,  and  conquered  Egypt,  nominally  for  the 
caliphat  of  Bagdad.  This  son  of  Ayub  was  called  Saladin ;  and  the 
dynasty  of  which  he  became  the  founder  ia  in  history  Imown  by 
the  name  of  the  Ayubides.  After  Nureddin's  death,  Saladin  conquered 
almobt  all  Asia  Minor,  in  addition  to  Tripolis  and  Tunis,  and  destroyed 
the  Christian  kingdom  of  Jerusalem. 

After  the  conquest  of  Edessa,  Bernard  of  Clairvaux  took  upon  him- 
self the  ofiice  of  Peter  the  Hermit,  and  preached  a  second  cnisade,  in 
consequence  of  which  two  of  the  greatest  Christian  chiefs,  the  Qennan 
emperor  Conrad  III.,  and  Louis  VII,,  king  of  France,  were  induced  to 
•  take  the  cross  (1147).  For  this  undertaking  Western  Europe  armed 
140,000  knights  and  near  a  million  of  foot  soldiers,  and  yet  in  spite 
of  their  mighty  force  the  expedition  failed.  The  changes  which 
had  taken  place  in  the  East  had  raised  up  a  new  enemy  against  the 
Crusnders  in  the  emperors  of  Constantinople,  who  were  less  afraid  of 
the  peaceful  governments  of  the  Turks  in  Asia  Minor  and  Egypt,  than 
'^f  the  depredation  and  ravage  which  the  passage  of  a  disorderly  army, 
such  as  that  of  the  Crusaders,  would  cause  to  their  possessions.  Hence 
the  artifice  and  treachery  of  the  Emperor  Manuel  Oomnenus  prepared 
the  way  for  the  destruction  of  the  Christian  armies.  The  German 
emperor,  misled  by  treacherous  scouts,  lost  in  the  defiles  of  Taurus  the 
bravest  of  his  soldders ;  the  relics  of  his  army  were  almost  destroyed 
at  the  siege  of  the  fortress  of  Iconium.  The  troops  of  the  French  were 
also  defeated  by  the  Sultan  of  Room,  and  annihilated  before  Damascus, 
a  town  which  Uie  Christians  had  in  vain  attempted  to  take  by  storm. 
The  relics  of  the  two  armies  united  in  one  body  (1149).  Thus  the 
expedition  of  the  Crusaders  in  the  East  was  a  complete  failure.  The 
only  successful  result  of  this  undertaking  was  the  retaking  of  Lisbon 
from  the  Moors,  which  was  effected  by  the  Christian  navy. 

SUucuion  of  the  East  after  the  Second  Oitfaci^— Baldwin  III.,  how- 
ever, did  not  give  up  his  plans  in  despair.  His  army  was  at  intervals 
increased  by  small  bodies  of  Crusaders,  who  came  to  his  assistance 
from  Europe.  Nureddin  the  Great  felt  more  than  once  the  power  of 
the  Christian  warriors.  Yet  all  these  advantages  were  frustrated  by 
the  discord  of  the  Crusaders,  fomented  by  the  rivalship  of  the  Tem- 
plars and  the  Knights  of  Jerusalem.  Baldwin  was  succeeded  by 
Almeric,  called  also  Amauri,  who  was  followed  by  Baldwin  IV.,  who 
died  likewise  soon  after  the  battle  of  Ramla.  After  his  death  Guido 
of  Lusignano  was  completely  defeated  at  the  battle  of  Tiberias ;  he 
was  taken  prisoner,  together  with  the  grand  master  of  the  Templars, 
and  many  noble  knights  (1187).  Saladin  took  possession  of  all  the 
important  places  in  Palestine,  together  with  Jerusalem  and  its  environs, 
and  put  an  end  to  the  Christian  kingdom  of  Jerusalem,  which  had 
existed  a  century.  But  Saladin  showed  himself  a  generous  conqueror ; 
he  granted  to  the  Christians  the  possession  of  the  Sepulchre  of  Christ, 
and  allowed  the  prisoners  to  return  home.  The  patriarch  Heraclius, 
the  clergy,  the  knights,  and  many  soldiers  returned  to  their  homes,  or 
withdrew  to  the  few  towns  which  the  Christians  still  possessed  on  the 
^  coast  of  Palestine. 

TlUrd  Otf<a(i&— Bishop  William  of  Tyre  brought  this  bad  news  to 
Rome,  which  it  is  said  caused  the  premature  death  of  Pope  Urban  IV. 
The  youth  of  Europe  were  again  summoned  to  appear  under  the 
banner  of  the  cross,  not  to  defend  the  right  of  visiting  the  Holy 
Sepulchre,  far  Saladin  had  already  granted  this  privilege  to  the 
Christians ;  but  the  lives  of  the  bravest  knights  of  Europe  were  to  be 
tiirown  away  on  the  insane  project  of  again  conquering  the  kingdom  of 
Jerusalem.  Europe  obeyed  the  summons.  The  German  emperor, 
Frederick  Barbarossa,  Philip  Augustus,  king  of  France,  and  Richard 
CcBur  de  Lion,  king  of  England,  and  several  German  princes,  enlisted 
tiiemselves  as  Crusaders.  The  Italians  appeared  in  arms  under  the 
bishops  of  Ravenna  and  Pisa.  The  Knights  Templars,  and  those  of 
Jerusalem,  who  were  scattered  about  Europe,  collected  themselves 
again  in  strong  bodies,  and  sailed  for  the  Holy  Land.  Fifty  vessels 
teft  the  harbours  of  Denmark  and  Friesland,  and  thirty-seven  those  of 
Flwiders,  for  Palestine.  The  expenses  of  the  war  were  supplied  by  a 
tithe,  called  Saladin's  tithe,  which  the  pope  ordered  all  Christians, 
mduding  even  the  clergy,  to  pay.  The  Emperor  Frederick  I.,  a  man 
OT  ability  and  experience,  had  found  means  to  compel  the  Emperor  of 
Constantinople  to  favour  the  undertaking.  He  was  also  engaged  in 
negotiations  with  the  Sultan  of  Iconium,  who  however  betrayed  him. 
By  these  means,  and  with  a  force  of  600,000  armed  men,  this  expe- 


dition might  have  succeeded ;  but  the  Crusaders  did  not  carry  on  their 
military  operations  in  one  body.  Several  troops  of  Italian,  Greek,  and 
German  adventurers,  who  advanced  before  the  great  army  to  place 
themselves  under  Conrad  of  Montferrat,  lord  of  Tyre,  and  Guido  of 
Lusignano,  made  an  unsuccessful  attempt  to  take  Ptolemals  (St.  Jean 
d*Acre).  Frederick  I.  met  with  a  premature  death  by  bathing  in  the 
waters  of  the  river  Cydnus,  1190.  His  son,  Frederick  of  Swabia,  who 
died  soon  after,  put  himself  at  the  head  of  the  relics  of  the  imperial 
army,  but  was  not  able  to  give  a  favourable  turn  to  the  siege  of  Acre. 
At  length  Philip  Augustus  and  Richard  Coeur  de  Lion  appeured  on  the 
battle-field.  Richard  had  abready  taken  and  sold  to  Guido  of  Lusig- 
nano the  island  of  Cyprus.  The  kings  joined  their  armies  before 
Ptolemals,  and  their  imited  forces  at  last  succeeded  in  taking  this 
single  fortress,  after  three  years*  siege  and  nine  battles. 

In  consequence  of  these  long  and  sanguinary  struggles,  the  Christian 
army  was  so  reduced,  that  the  kings,  despairing  of  success,  thought  of 
returning  to  Europe.  Philip  Augustus  left  Palestine  soon  after  the 
capture  of  Ptolema'is.  Richard  Coeur  de  Lion  followed  him  after  a 
short  struggle  with  Saladin,  with  whom  he  made  truce,  and  left  him  in 
possession  of  Jerusalem  (1192).  In  the  mean  time  Philip  Augustus 
had  made  an  inroad  into  Richard's  dominions  of  Normandy.  The 
mild,  benevolent,  and  generous  Saladin  the  Great  died  1195,  in  Damas- 
cus, in  his  fifty-seventh  year.  During  this  crusade  there  arose  a  new 
military  order,  called  the  German  Cross  Knights,  whose  first  grand 
master  was  Henry  Walpode,   • 

Situation  of  the  East  after  th^  Third  Crusade. — Conrad  of  Tyre  had 
married  the  sister  of  Baldwin  II.,  and  thus  acquired  a  claim  upon  the 
throne  of  Jerusalem.  Guido  of  Lusignano,  however,  had  already 
assumed  this  title.  Conrad  died  by  the  hand  of  assassius.  His 
widow  afterwards  married  Guide's  brother,  and  the  two  brothers 
assamed  the  title  of  kings  of  Jerusalem.  One  of  them,  named 
Almeric,  died  Ukewise,  and  the  imaginary  crown  of  Jerusalem  was  the 
inheritance  of  John  of  Brienne,  the  husband  of  the  daughter  of  Con- 
rad king  of  Tyre  (1210). 

Fourth  Onaade. — Isaac  Angelos,  the  Emperor  of  Greece,  was  robbed 
of  his  throne  and  deprived  of  his  eyes  by  his  own  broUber  (1194)  His 
son  Alexius  fled  to  Venice  to  ask  for  assistance  (1208).  In  the  mean 
time  the  enthusiast  Fulk  of  Neuilly  and  Pope  Innocent  III.  had  pre- 
pared for  a  new  crusade,  which  was  headed  by  several  Italian  and 
French  noblemen,  such  as  Thiebauld  of  Champagne,  Count  Boniface  of 
Montferrat,  Count  Baldwin  of  Flanders,  and  Simon  of  Montfort  The 
Doge  of  Venice,  Arrigo  Dandolo,  induced  the  crusaders  to  take  the 
town  of  Zara  in  Dalmatia  for  the  republic  of  Venice.  The  Cruaaders, 
probably  at  the  instigation  of  Dandolo,  instead  of  waging  war  against 
the  infiaels,  took  an  active  part  in  the  affiurs  of  Greece,  conquered  Con- 
stantinople, and  after  having  elevated  to  the  throne  or  deposed  several 
emperors,  at  length  put  the  imperial  crown  upon  the  head  of  Baldwin 
of  Flanders,  giving  him  the  fourth  part  of  the  empire,  and  dividing 
the  rest  among  themselves. 

This  behaviour  drew  upon  them  the  popish  interdict,  which,  how- 
ever, was  of  no  long  duration :  Pope  Innocent  absolved  them.  Thus 
the  chief  of  the  Franks  ruled  for  about  fifty  years  over  the  empire  of 
the  East,  around  which  iroae  three  now  Greek  principidities,  Nicgea, 
Trebi2ond,  and  the  despotat  of  i£tolia.  This  crusade  was  a  complete 
failure. 

Situation  of  (he  East  after  the  Fourth  Crusade, — After  the  insignificant 
crusade  of  Andrew,  king  of  Hungary  (1217),  John,  king  of  Jerusalem, 
led  his  army  against  Egypt  (a  plan  which  was  certainly  calculated  to 
ensure  the  conquest  of  the  Holy  Land),  and  took  Damietta.  The 
sultan,  Melek  Kamel,  fearing  the  consequences  of  a  war,  proposed 
peace  and  an  exchange  of  Jerusalem  for  Damietta.  The  proud  con- 
queror refused  the  ofler,  and  proceeded  without  caution  along  the 
Nile  towards  Cairo.  The  sultan  oixlered  the  dikes  of  the  NJe  to 
be  opened ;  the  waters  destroyed  a  large  part  of  the  Christian  anny, 
freed  Damietta,  and  secured  cessation  from  war  for  eight  years,  and 
the  retreat  of  the  relics  of  the  Crusaders  (1221). 

Fifth  Crusade. — Frederick  II.  of  Hohenstauffen,  the  greatest  of  the 
German  emperors,  the  husband  of  Yolanta  the  daughter  of  John  of 
Jerusalem,  had  pledged  himself  at  his  coronation  (1215)  to  a  crusade. 
The  affairs  of  the  state,  however,  retarded  for  twelve  years  the  fulfil- 
ment of  his  promises.  At  length,  yielding  to  the  pressing  invitations 
of  Pope  Gregory  IX.,  he  sailed  from  Brindisi  for  Palestine.  But  after 
a  few  days'  voyi^,  sickness  compelled  him  to  return  to  Otranto.  This 
drew  upon  him  the  anger  of  the  pontiff,  who  laid  hiTw  under  an 
interdict.  Perhaps  this  was  but  a  plausible  pretext  for  humiliating 
the  hated  house  of  Hohenstauffen.  Though  under  the  pope's  interviict, 
the  emperor  again  appeared  next  year  in  arms  in  the  Holy  Land,  which 
gave  the  pope  an  opportunity  of  allowing  his  enemies  to  invade  the 
emperor's  Italian  dominions.  Even  John  of  Jerusalem  was  faithless 
and  audacious  enough  to  occupy  by  force  the  kingdom  of  Naples. 

The  sultan,  Melek  Kamel,  set  no  great  value  upon  the  possession  of 
Jerusalem,  and  was  wiUing  to  exchange  it  for  an  alliance  with  Frederick 
against  his  enemy  the  Sultan  of  Damascus.  BVederick,  pressed  by  his 
Italian  affairs,  profited  by  the  good  intentions  of  the  sultan,  and  ob- 
tained from  him  the  posession  of  the  capital  of  Palestine.  After 
putting  upon  his  head  the  crown,  he  marched  homewards  with  his 
army,  and  his  approach  to  the  Vatican  was  enough  to  determine  the 
pope  to  take  away  the  interdic^jgj^j^ed  b      , _ 


333 


CBUSADES. 


CRUTH. 


9H 


SUuaHon  of  the  Eatt  after  the  Fifth  Onuade.^The  Khowarzm-Bhali 
Turks,  pressed  l>y  the  Mongols,  who  soon  after  put  an  end  to  the 
Caliphat,  rushed  into  the  Holy  Land,  and  defeated  near  Gaza  the 
whole  of  the  Christian  forces  (1244).  Jerusalem,  together  with  Pales- 
tine, became  a  possession  of  the  sultan  of  £igypt|  as  a  member  of  their 
alliance. 

Sixth  Onteade, — Louis  IX.,  king  of  France,  called  St.  Louis,  under- 
took in  the  year  1249  a  new  crusade.  He  followed  the  plan  adopted 
by  John  of  Jerusalem,  and  conducted  his  army  against  Egypt. 

This  land,  however^  seems  to  hare  offered  few  advantages  to  the 
Christian  conquerors.  Louis,  after  having  easily  obtained  possession 
of  Damietta,  marched  along  the  Nile  towards  Cairo,  but,  chiefly  through 
the  imprudence  of  his  brother  d'Artois,  he  lost  the  battle  of  Mansura, 
and  with  it  the  bulk  of  his  army.  D'Artois  and  many  of  the  bravest 
knights  were  slain ;  hunger  and  sickness  compelled  tbe  remainder  to 
retreat.  Before  they  were  able  to  reach  Damietta,  thev  saw  themselves 
overtaken  and  surrounded  by  the  sultan,  who  made  the  king  prisoner, 
together  with  the  relics  of  ms  armv.  A  truce  was  agreed  on,  in  which 
the  Christians  were  compelled  to  give  up  Damietta,  and  to  pay  a  ransom 
of  800,000  Byzantine  guilders.  The  Mamluks,  a  guard  composed  of 
Turkoman  youth,  who  had  gradually  increased  in  power,  dissatisfied 
with  the  generosity  of  the  sultan  towards  the  Christians,  murdered 
him,  and  placed  Ibek,  their  commander,  upon  the  throne  of  the  caliphs 
of  Egypt.  Louis,  however,  after  seme  hesitation,  was  allowed  to 
obtain  his  liberty. 

Though  Louis,  upon  his  return  to  France,  found  his  kingdom  in  a 
disordered  state,  on  account  of  the -misery  and  waste  caused  by  the 
revolutionary  movements  of  bands  of  a  fanatic  peasantry  called  Pas- 
torells,  he  could  not  give  up  the  idea  of  reconquering  Jerusalem,  and  a 
few  years  after  his  return  he  prepared  a  new  crusade.  This  crusade, 
however,  did  not  extend  beyond  Tunis,  where  Louis  expected  to  make 
converts  of  the  princes.  This  undertaking  failed  likewise ',  and  Louis 
found  his  grave  on  the  shores  of  Africa  (1270). 

Seventh  Crusade. — England  was  the  pioneer  of  the  seventh  and  last 
crusade.  While  Louis  was  still  in  Tunis,  Edward,  the  grandchild 
of  Richard  Cceur  de  Lion,  prepared  a  new  crusade.  After  the  death 
of  Louis  he  appeared  before  Tunis,  but  soon  left  Africa  for  Palestine 
to  fight  against  the  Saracens.  Not  being  able  to  accomplish  his  plans 
he  returned  home,  and  was  i^xe  last  among  the  Christian  princes  who 
dreamed  of  conquering  the  Holy  Land. 

Situation  of  the  Eaet  after  the  latt  Crusade. — A  few  towns  situated  on 
or  near  the  coast,  Antioch,  Ptolemais,  and  Tripolis,  were  still  in  pos- 
session of  the  Christians,  and  wore  chiefly  defended  by  the  Templars 
and  other  military  orders.  The  dispute  abou1(  the  kingdom  of 
Jerusalem  still  continued  between  the  descendants  of  the  Baldwins. 
At  length  PtolemaKs  fell  (1291);  the  other  towns  were  either  aban- 
doned or  taken;  the  knights  fled  to  Europe,  and  the  whole  of  Palestine 
and  Syria  again  became  a  possession  of  the  sultans  of  Egypt,  and 
obeyed  the  laws  of  Mohammed.  In  short,  the  labour  of  two  centuries 
was  lost;  and  we  may  regard  this  epoch  as  a  kind  of  oriental 
restoration. 

Crusades  in  the  Western  Empire. — ^We  have  already  observed  how 
Emiko  of  Leiningen  and  the  priest  Qottschalk  had  persecuted  the 
Jews  in  the  Rhenish  provinces  in  their  expedition  towards  the  East. 
This  was  called  a  crusade  against  the  Jews.  The  banner  of  the  cross 
was  likewise  displayed  in  the  wars  against  the  Moors  in  Spain,  against 
the  heathens  in  Prussia  and  Lithuania,  against  the  Waldenses  and 
Albigenses  in  France,  against  all  kinds  of  heretics,  even  against  the 
house  of  Hohenstauffen,  when  placed  under  the,  popish  interdict; 
which  wars,  unjust  in  their  principle,  were  rendered  by  fanaticism  stiU 
more  terrible  in  their  consequences. 

Cl^eet  of  the  Eastern  Crusades. — The  object  of  the  first  crusades  was 
to  obtain  possession  of  the  Holy  Sepulchre  for  the  Christians  in  Europe ; 
and  secondly,  to  protect  the  Christians  in  the  East  against  the  persecu- 
tiops  of  the  Turks.  The  first  object  might  perhaps  have  been  obtained 
by  treaties :  the  second,  however,  could  not  be  secured  as  long  as  the 
Turks  poasessed  Palestine ;  and  hence  the  conquest  of  this  country 
became  the  principal  object  of  the  crusaders.  This  conquest  mig^t 
have  been  made  in  favour  of  the  lawful  lords  of  Palestine,  the  caliphs, 
but  the  Franks,  misled  by  fanaticism,  preferred  to  take  for  themselves 
that  which  by  right  belonged  to  others,  and  by  a  just  retribution  lost 
the  fruits  of  two  hundred  years'  struggle.  On  the  other  hand,  if  they 
had  been  guided  by  moderation,  they  might  have  easily  obtained  from 
the  caliph  Moetaali  the  possession  of  Jerusalem  by  treaties. 

The  object  of  the  second  crusade  was  from  the  very  beginning  in- 
considerate. The  possession  of  Jerusalem  was  not  in  danger ;  nodding 
had  hi^pened  to  cause  a  war,  except  the  taking  of  Edessa. 

The  third  crusade  was  nndertaken  with  the  view  of  reoonqaeiing 
the  Holy  Land.  This  war  may  appear  just  to  those  who  think  that 
the  acquisition  by  the  swoid  axKl  the  possession  of  a  few  yean  make  a 
good  title;  or  even  to  those  who,  misled  by  dxplomatio  sophistry, 
fancy  th»t  crowns  and  men  may  be  inherited  like  goods  and  chattels. 
The  crusade  of  Count  Baldwin  was  an  infamous  intrigue  and  mystifi- 
cation of  the  Doge  Arrigo  Dandolo  :  the  crusade  of  the  king  of  Jeni- 
saltim  was  an  idle  attempt  to  change  his  imaginary  crown  into  a  real  one 
by  taking  the  towns  of  Egypt ;  neither  of  these  expeditions  deserves 
the  name  of  crusade,  a  name  that  might  be  given  wiih  more  propriety 
to  the  fourth  crusade  undertaken  by  Andfdw,  king  of  Hungary. 


The  hatred  of  the  pope  against  the  house  of  Hohenstauffen  was  the 
cause  of  the  fifth  crusade.  In  spite  of  the  impure  motives  of  this  war, 
however,  the  emperor,  by  his  pmdent  conduct,  succeeded  in  obtaining 
the  possession  of  Jenisalem  without  the  sacrifice  of  time  or  blood. 

The  sixth  and  seventh  crusades  were  undertaken  with  the  object  of 
regaining  possession  of  Palestme,  which  had  been  lost  in  the  battle  of 
Gaza.  The  chief  reason  why  so  many  powerful  expeditions  turned  out 
signal  failures  may  be  sought  m  the  rivalry  of  the  knights  of  the  same 
coimtiy,  and  the  jealousy  of  their  respective  kings ;  hence  there  was 
no  unity  of  action,  no  discipline,  no  commander-in-chief,  and  their 
nxunerous  armies  were  scattered  and  defeated  like  sheep  without  a 
shepherd. 

Consequences  of  the  Crusades.— Though,  the  crusades  sacrificed  the 
lives  of  several  millions  of  Christians,  among  whom  were  many  women 
and  children,  and  though  they  were  one  of  the  causes  which  contri- 
buted to  give  the  popes  such  an  overwhelming  power  in  Europe, 
although  they  were  instrumental  in  bringing  about  the  religious  wars 
or  persecutions  which  afflicted  Europe,  and  also  in  weakening  the 
power  of  the  eastern  princes,  and  rendering  them  unable  to  withstand 
the  attacks  of  the  Mongols,  it  cannot  be  denied  that  the  crusades  were 
accompanied  by  many  beneficial  effects. 

Such,  for  instance,  were  the  increased  activity  of  political  life  in 
Europe,  the  union  of  different  nations  in  a  oonunon  object,  the  conse- 
quent dissipation  of  intei-national  strifes  and  prejudices,  and  a  tendency 
to  a  more  humane  reciprocal  intercourse,  the  acquisition  of  scientific 
knowledge,  improvement  in  manners  and  habits,  the  breaking  up  of 
the  feudal  system  by  the  sale  of  estates  to  the  merchants  in  exchange 
for  the  money  required  by  the  nobles  for  their  military  accoutrements 
and  provisions,  the  increased  wealth  of  the  mercantile  towns  in  Italy, 
whicJi  led  to  the  revival  of  the  fine  arts  and  the  sciences  in  that  country, 
and  finally,  the  diffusion  of  more  liberal  Ixodes  of  thinking  in  matters 
of  government  and  religion,  occasioned  by  the  intercourse  of  the 
western  and  eastern  nations.  The  great  influence  of  the  crusades  in 
extending  commerce  has  been  pointed  out  by  Heeren  in  his  '  Essay  on 
the  Influence  of  the  Crusades.' 

Before  the  crusades  the  heavy  clouds  of  religious  fanaticism  hung 
over  Europe,  and  mankind  bore  quietly  the  chains  imposed  upon  their 
minds  by  the  authority  of  the  priesthood.  But  the  knight  and  the 
soldier  who  returned  from  ^e  crusades,  after  having  a  thousand  times 
experienced  the  generosity  and  hospitality  of  the  Musselmans,  brought 
home  the  singular  tale  that  in  those  remote  countries  there  existed  a 
race  of  men  noble-minded  and  kind,  though  profes&ng  a  creed  different 
from  that  of  their  invaders. 

Blind  submission  to  the  authority  of  the  priesthood  was  exchanged 
for  meditation  and  independent  reflection.  The  inquisition,  which 
was  instituted  about  this  time,  proves  that  there  were  men  who  were 
deemed  fit  subjects  for  an  inquisition,  that  is,  heretics  and  philosophers. 
One  or  two  centuries  after  the  crusades,  Europe  was  filled  with  re- 
ligious sceptics,  as  &r  as  regarded  the  infallibility  of  the  church,  some 
of  whom  even  dared  to  be  religious  reformers,  such  as  Huss,  Wycliffe, 
and  others.  At  length  Luther  appeared,  who  bv  his  theses  and  his 
translati(»i  of  the  Bible  shook  the  very  pillars  of  the  Vatican. 

Since  the  reformation  of  Luther,  the  Christian  religion  has  been 
split  into  numerous  sects,  an  event  which  some  regard  as  injurious  to 
religion.  But  as,  in  the  chemical  process  of  fermentation,  in  order  to 
prepare  a  new  and  better  product,  it  is  necessary  that  the  old  matter 
be  dissolved  into  minute  particles  (that  the  grape,  for  instance,  be 
pounded  and  reduced  to  an  unsightly  juice,  in  onier  to  make  a  pure 
and  costly  wine),  so  it  is  perhaps  necessary  that  Christianity  should  be 
divided  into  many  sects  in  order  to  clean  it  from  all  accidental 
impurities,  and  to  make  it  fit  to  become  the  universal  religion  of 
muikind. 

(Wilken,  Oesekichte  der  KreuecUge,  Leipzig,  1807 ;  Voltaire,  ffisioire 
des  Croisades  ;  Michaud,  Bistoire  des  Croisades  ;  Robert  Mons,  Histories 
HierosoUfmtana :  Gibbon's  Decline  and  Fall  of  the  Roman  Empire ; 
Mill's  History  of  the  Crusades  ;  Sybel,  Ges*  hichte  der  erste  Kreuealge, 
1841 ;  and  lastly,  Michaud,  BibUographie  des  Croisades,  which  gives  an 
account  of  all  the  writers  who  have  treated  this  subject.) 

CRUSCA,  ACADEMIA  DELLA.    [Aoademt.] 

CRUTH,  or  CRWTH.  a  musical  instrument  of  the  violin,  kind, 
formerly  much  used  in  Wales.  Sir  John  Hawkins  says  that "  it  some- 
what resembles  a  violin,  twenty-two  inches  in  length  and  an  inch  and 
a  half  in  thickness.    It  has  six  strings,  supported  by  a  bridge,  and  is 

played  on  by  a  bow The  bridge  is  not  placed  at  right  angles 

to  the  sides  of  this  instrument,  but  in  an  oblique  direction,  and  one  of 
the  feet  passes  through  one  of  the  sound  holes,  and  rests  on  the  inside 
o|  the  back."  The  four  first  strings  are  placed  as  in  the  violin,  but  the 
fifth  and  sixth,  which  are  an  inch  longer  than  the  others,  are  fixed  to 
the.  upper  part  of  the  instrument  in  the  manner  of  the  arch-lute 
[LuT£j,  and  unconnected  with  the  finger-board.  According  to  the 
some  writer  the  notes  of  the  Cruth  were  these : — 


from  v^hich  we  are  led  to  suppose  that  the  strings  were  struck  in  pairs 
-two  rt  a  time.  Digitized  L, 
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CUCUMBER. 
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The  word  Cruth  was  corrupted  in  prononoiation  into  enwd  ;  hence 
a  performer  on  the  instrument  was  called  a  crowder.  Butler,  in 
*  Hudibras/  names  his  fiddler  Orovodero,     (Hawkins'  *  Hist.*  vol.  ii.) 

CRUX,  a  southern  constellation  formed  out  of  Ha'ley's  observations, 
by  Augui^  Royer,  in  his  maps,  published  in  1679.  It  is  situated  close 
to  the  hinder  legs  and  under  the  body  of  Centaurus. 

The  following  are  the  principal  stars  in  this  constellation  : — 

No.  in  Catalogue 
of  British 
Character.  Association.  Magnitude. 

S  4120  8 

e  4158  4 

ft«  4187  1 

7  4215      .  2 

j3  4289     ^  2 

CRY'OPHORUS,  from  the  Greek  words  Kp{mi  (cold)  and  the  root 
of  ^ip(i»  (to  bear),  is  an  instrument  which  was  invented  by  Dr.  Wol- 
laston  for  the  purpose  of  exhibiting  the  congelation  of  water  in  conse- 
quence of  evaporation. 

It  consists  of  a  glass  tube  about  nine  inches  long,  bent  near  the  two 
extremities,  and  terminating  with  hollow  balls  of  the  same  material. 
One  of  these  balls  is  about  half  full  of  distilled  water,  which  being 
made  to  boil,  the  air  is  expeUed,  the  tube  together  with  the  other  ball 
becoming  filled  with  aqueous  vapour :  in  this  state  the  tube  is  hermeti- 
cally sealed.  The  expansive  force  of  the  vapour,  by  producing  a 
pressure  on  the  surface  of  the  water,  prevents  any  further  evaporation 
from  thence ;  but,  on  plunging  the  ball  containing  no  water  into  a 
mixture  of  snow  and  salt,  the  vapour  in  the  baUs  and  tube  is  suddenly 
condensed  and  a  vacuum  is  produced,  when  an  evaporation  immediately 
takes  place  from  the  water,  and  the  latter,  in  two  or  tiiree  minutes,  is 
converted  into  ice. 

CRYPT,  a  vaulted  chamber,  chiefly  or  entirely  under  ground.  The 
term  crypt  is  now  almost  exclusively  applied  to  the  vaults  under 
churches  and  cathedrals ;  but  as  originally  used,  in  reference  to  Roman 
buildings,  it  had  a  much  more  extended  application,  being  employed 
for  any  low,  narrow,  xmderground  vault.  Thus,  what  would  now  be 
termed  a  tunnel,  the  carceres  of  a  circus  [Circus],  and  even  cloacse 
[Cloacus],  were  called  Oryptas  (from  Kpvwruv,  to  conceal).  From  for- 
bidden rites  or  forms  of  worship  being  frequently  performed  in  these 
undeiground  chambers,  they  came  to  be  commonly  designated  cryptic 
in  reproach.  The  rites  of  Priapus  were  so  spoken  of ;  so  also  was  the 
worship  of  the  early  Christians,  who  were  accustomed  to  meet  together 
in  the  catacombs  of  Rome  [Catacombs]  diuing  the  age  of  persecution. 
An  arcade  or  portico  enclosed  at  the  side  by  a  wall  for  protection  from 
the  sun  and  rain  was  called  a  Crypto- Porticut. 

The  crypts  constructed  under  the  older  churches  and  cathedrals 
were  intended  to  serve  as  chapels,  and  for  the  performance  of  certain 
rites  and  services, — no  doubt  in  commemoration  of  the  fact  of  the 
practice  of  the  early  Christian  Church  in  its  time  of  suffering.  They 
have  also  in  many  instances  been  used  as  places  of  sepulture,  or  recep- 
tacles of  the  monuments  of  the  dead,  as  at  the  abbey  of  St.  Denis.  In 
the  crypts  of  several  English  churches  human  bones  are  found  piled  up 
with  great  regularity,  and  without  any  more  than  a  vague  and  often 
manifestly  unfounded  tradition  of  ihe  date  at  which  they  were  placed 
there.  Instances  of  this  kind  occur  at  Hereford  Cathedral,  Ripon 
3Iinster,  Hythe  Church,  Kent,  Christchurch,  Hampshire,  &c. 

The  vaulting  in  Norman,  or  Romanesque,  and  Gbthic  crypts  is  com- 
monlv  supported  on  low  massive  colunms  and  the  basement  walls  of 
the  church.  Usually  the  crypt  occupies  but  a  part  of  the  area  of  the 
church,  usually  the  choir  or  chancel,  but  sometimes,  as  at  Christ- 
church,  one  or  both  of  the  transepts.  One  of  the  largest  and  finest 
crypts  in  England  is  that  under  Canterbury  Cathedral  [Church.] 
In  most  of  our  cathedrals,  and  more  important  collegiate  and  parish 
churches,  which  have  been  rebuilt  or  enlarged  at  different  times,  the 
crypt  is  the  oldest  part  of  the  structure.  During  the  Norman  period 
great  attention  was  paid  to  the  formation  and  enrichment  of  the  crypt 
for  the  purposes  of  worship ;  but  gradually  it  came  to  be  regarded  as 
of  less  and  less  importance,  and  no  new  ones  appear  to  have  been  con- 
structed after  about  the  middle  of  the  13th  century.  One  of  the 
latest  of  these  subterranean  churches  in  England,  the  finest  of  its  time, 
is  that  under  Rochester  Cathedral,  which,  with  the  choir,  was  rebuilt 
at  the  beginning  of  the  13th  century.  Several  of  the  French  and 
Gkrman  Qothic  churches  have  very  fine  crypts. 

CRYPTIDINE  (C„H„N).    An  organic  base  found  in  coal  tar. 

CRYSTALLINE.    [Aniline] 

CRYSTALLISATION.  When  a  liquid  is  about  to  absume  the 
solid  state,  and  by  the  gentle  application  of  heat  or  by  its  slow  with- 
drawal the  inrticles  are  drawn  very  gradually  under  the  influence  of 
cohesion  [Attraction],  they  do  not  form  a  confused  amorphous  mass, 
but  in  many  cases  arrange  themselves  into  geometrical  sohds  of  great 
beauty  and  symmetry.  Thus,  if  a  mass  of  sulphur  or  of  bismuth  be 
melted,  and  allowed  to  cool  slowly,  so  as  to  form  a  crust  over  the  sur- 
face, if  this  crust  be  pierced  and  the  liquid  portion  poured  out,  the 
cavity  will  be  studded,  in  the  case  of  bismuth,  with  beautiful  cubic 
forms,  and  in  the  case  of  sulphur,  with  six-sided  prisms  and  needles. 
These  forms  are  called  crystals,  and  the  process  is  termed  crystallisation. 
For  the  forms  of  crystftls,  see  CrtstalloqIiafht,  in  Nat.  Hist.  Div. 


CUBE  (k^$os),  a  solid  figure  contained  by  six  equal  squares ;  a  box 
of  equal  length,  breadth,  and  depth. 

Owing  to  its  being  the  most  simple  of  solids,  the  cube  is  the  mea- 
suring unit  of  soHd  content,  as  the  square  is  that  of  superficial  content, 
or  area.  Whatever  the  unit  of  length  may  be,  the  unit  of  solidity  is 
the  cube  which  is  a  unit  every  way :  thus  we  have  the  oubic  inch,  the 
cubic  foot,  &c. 

Cubes  of  different  sides  are  to  one  another  as  the  algebraical  third 
powers  of  the  number  of  units  in  their  sides  :  thus  cubes  which  are 
as  7  to  10  in  their  sides  areas7x7x7  to  10  x  10  x  10  in  their  con- 
tents. Hence  the  algebraical  third  powers  are  called  cubes ;  thiis  a  x 
a  X  a  is  called  the  cube  of  a.  If  the  side  of  a  cube  contain  a  units,  the 
content  is  a  x  a  x  a  cubical  units  of  the  same  kind. 

The  cube  has  no  remarkable  properties,  for  our  eyes  are  so  used  to 
the  figure,  that  its  properties  seem  self-evident. 

Its  internal  diagonals  are  foimd  by  multiplying  the  number  of  units 
in  the  side  by  VS^or  (very  nearly)  by  adding  one  half  and  one  half  of 
one  half,  and  subtracting  one  per  cent,  of  the  result,  and  if  still  further 
accuracy  be  required,  5  for  every  10,000  units : — 

2)10000  subtract  5  presently. 
2)  5000 
2500 


17500 
175 

17325 
5 

17320  feet  in  the  diagonal 

which  is  about  six  inches  too  small. 

For  the  celebrated  historical  problem  connected  with  this  article, 
see  Duplication  of  the  Cube. 

CUBEBENE  (C30H,  J.  An  oily  body  isomeric  with  oil  of  cubebe, 
from  which  it  is  obtained  by  distillation  with  concentrated  sulphuric 
acid. 

CUBEBIN  {C^filfi^Q  ?).  A  non-azotised  principle  found  in  cubebs. 
It  crystallises  in  groups  of  small  needles,  which  are  colourless  and 
tasteless.  It  is  only  slightly  soluble  in  cold  water,  alcohol,  or  ether, 
but  is  much  more  soluble  in  boiling  alcohol  Concentrated  sulphuric 
acid  strikes  a  red  colour  with  cubebin. 

CUBIT,  a  measure  of  length  in  use  among  the  ancients,  and  more 
especially  among  the  Jews.  The  Hebrews  ciJled  it  HZDM  {amma),  as 
the  mother  of  other  measures ;  the  Greeks  II^x*'*  (pSchta);  the  Romans 
CubiiiUf  a  word  apparently  formed  from  the  verb  "  cubo,"  to  bend  for 
the  purpose  of  lying  down.  The  cubit  was  originally  the  distance  from 
the  joint  or  bending  of  the  elbow  to  the  extremity  of  the  middle  finger. 

The  best  authorities  assert  that  there  were  two  cubits  in  use  among 
the  Hebrews ;  one  sacred,  the  other  common.  In  Deuteronomy,  chap, 
iii.  V.  11,  the  bed  of  Og  is  said  to  be  nine  cubits  long  and  four  broad, 
after  the  cubit  of  a  man.  The  common  cubit  was  eighteen  inches ;  the 
sacred  or  great  cubit  (Ezek.  xlL  8 ;  and  xliii.  5)  of  twenty-one  inches, 
is  stated  to  be  a  cubit  and  a  hand-breadth.  Calmet,  however,  is  per- 
suaded, that  from  the  Exodus  to  the  Babylonish  captivity,  there  was 
but  one  cubit  in  use  among  the  Hebrews,  and  then  it  was  the  Egyptian 
cubit.  He  says  it  is  only  after  the  captivity  that  Scripture  notices 
two  sorts  of  measures,  to  distinguish  the  old  Hebrew  cubit  from  that 
of  Babylon,  which  the  captives  used  during  their  abode  in  that  city. 
On  this,  he  adds,  is  grounded  the  •precaution  of  Esekiel,  in  observing 
that  the  cubit  he  is  spelling  of  is  the  true  old  cubit,  laiger  by  a  hand's 
breadth  than  the  common  cubit  There  is  no  means  of  positively 
ascertuning  the  precise  length  of  the  cubit;  the  common  cubit  is 
stated  to  be  1  foot  9*888  inches,  and  a  hand-breadth  3'684,  in  the  table 
of  Scripture  measures  inserted  in  some  editions  of  the  authorised 
versions  of  the  Bible.  This  of  coiirse  is  EzekieVs  cubit.  Among  the 
Greeks  the  cubit  {pichus)  was  twenty-four  fingers  (SoirrvXoi),  measured 
as  already  explained.  See  Herodotus,  ii.  175.  (Arbutlno'^, '  Tables  of 
Coins.  Weights,'  &c. ;  and  Calmet's '  Diet,  of  the  Holy  Bible,'  in  voce.) 

CUCKING  STOOL,  a  machine  formerlv  used  for  the  punishment 
of  scolding  women,  consisting  of  a  stool  or  chair  attached  to  the  end  of 
a  long  pole,  mounted  in  such  a  manner  that  the  chair,  with  the  offender 
placed  in  it,  might  be  swung-  over  a  pond,  and  immersed  as  often  as 
might  be  necessary.  Several  notices  of  the  use  of  this  apparatus, 
which  was  also  called  a  trebucket,  a  tumbrel,  or  a  dackiny'tool,  are  given 
in  Brand's  'Popular  Antiquities.'  It  appears  to  have  been  used  as 
early  as  the  era  of  the  Saxon  government  in  England,  and  to  have  been 
a  common  punishment,  in  some  places  at  least,  as  late  as  the  time  of 
Gay,  who  mentions  it  in  his  '  Pastorals.' 

CUCUMBER,  a  trailing  annual,  whose  unripe  fruit  is  used  for  salads 
and  pickles.  [CucuMis.]  Every  gardener  knows  so  much  of  the  culti- 
vation of  this  plant  as  to  render  any  general  description  of  the  process 
unnecessary.  We  only  notice  a  few  points.  The  finest  cucumbers  are 
always  obtained  from  shaded  plants  growing  in  a  warm  damp  atmos- 
phere, and  therefore  growing  rapidly;  this  ia  exclusively  owing  to  the 
ordinary  action  of  soLu*  light  being  prevented.  Under  bright  hght, 
evaporation  goes  on  with  great  force  from  the  surface  of  the  cucumber 
plant,  the  quickness  of  growth  is  thus  diminished,  and  the  fruit  is 
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formed  in  a  more  solid  mamier  than  it  otherwise  would  be,  and  thus 
its  delicacy  is  impaired.  The  effect  of  direct  light  moreover  is  to  cause 
the  production  of  whatever  secretions  may  be  natural  to  a  plant ;  the 
natiual  secretions  of  the  cucumber  are  bitter ;  hence,  the  less  eucimibers 
are  ezpoeed  to  direct  light  while  growing,  the  less  bitter,  and  conse- 
quently the  more  delicate  they  will  be.  This  sufficiently  explains  the 
superiority  of  cucumbers  forced  quickly  at  the  dull  season  of  the  year, 
to  those  produced  naturally  in  the  open  ground  in  autumn. 

When  it  is  an  object  to  procure  very  fine  and  long  fruit,  the  plant 
should  not  be  allowed  to  bear  early ;  all  the  female  bloaaoms  should  be 
destro^'ed  until  the  plant  has  become  vigorous,  and  well  rooted  in  the 
bed ;  a  fruit  set  after  that  time,  will  grow  much  foster  than  one  ferti- 
lised at  an  earlier  time. 

The  best  sorts  of  cucumbers  are,  for  gherkins,  the  Human;  for  stew- 
iDg,  the  large  tchite  BanneuU ;  for  large  size,  the  Lcngfcrd ;  and  for 
ordinavy  forcing  purposes,  any  of  the  long  prickly  sorts,  whether  Hack 
gpincd  or  vfhite  spined.  The  Smyrna,  which  is  spineless,  and  a  great 
bearer,  is  not  in  favour  with  gardeners,  for  what  reason  no  one  can 
telL  A  small  sort  called  the  Sandy  cucumber  is  grown  in  the  fields  in 
some  parts  of  Bedfordshire,  but  it  is  altogether  inferior  to  the  Jtitatian. 
A  fine  table  cucumber  should  have  no  ribs,  be  perfectly  straight,  and 
the  end  next  the  stalk  should  be  as  thick  as  the  other  end. 

CUDBEAR  is  a  violet  red  powder  used  in  dyeing  wool  and  silk,  to 
which  it  communicates  various  shades  of  brown  and  purple.  It  is  pre- 
pared from  the  same  lichens  as  archil  [Archil]  and  litmus  [Litmus]  ; 
for  a  list  of  them  see  Lichkns,  Oolouring  maUers  of.  They  are  first 
reduced  to  a  pulp  with  water,  and  then  treated  with  ammoniacal 
liquor  from  gas-works,  or  with  stale  urine  to  which  lime  has  been 
added  to  set  free  ammonia,  constant  agitation  being  kept  up  in  order 
that  the  whole  may  be  well  exposed  to  the  air.  The  expressed  liquor 
is  either  sent  into  commerce  under  the  name  of  archil,  sometimes 
called  Uqytid  cudbear  ;  or  thickening  materials,  such  as  chalk,  plaster 
of  Paris,  ftc.,  are  added  to  it,  and  it  is  then  dried,  powdered,  and  sold 
as  cudbear t  or  lees  frequently  Mperno. 

The  colouring  matters  of  cudbear  consist  of  some  very  beautiful 
ciystalline  compoimds.     [LioAens,  Colouring  maUert  of.] 

Cudbear  derives  its  name  from  Dr.  Cuthbert  Gordon,  who  first  made 
it  an  article  of  trade  in  this  country,  at  the  commencement  of  the 
present  century. 

CUIRASS  or  CUIRASSE,apiece  of  defensive  armour,  made  of  plate 
well  hammered,  serving  to  cover  the  body  from  the  neck  to  the  girdle, 
both  before  and  behind ;  the  front  called  the  breast-,  the  hinder  part 
the  back-plate ;  these  were  fastened  to  each  other  by  straps,  buckles, 
hooks,  or  some  other  contrivance.  The  name  is  supposed  to  be  derived 
£nom  Curatia  or  Curasm,  a  Latin  word  of  the  middle  age,  which  occurs 
in  charters  at  least  as  early  as  the  14th  century  (Meyrick's  '  Qlossaiy 
of  Military  Terms '),  originally  derived  from  the  French  adr  or  the 
Latin  eorium,  "  a  hide,"  the  earliest  cuirasses  being  made  of  leather, 
though  afterwards  chiefly  of  metal,  both  brass  and  iron. 

T^  species  of  armour  was  known  to  the  Greeks  and  Romans.  A 
breast-  and  back-plate  of  Roman  workmanship  are  preserved  among  the 
Hamiltonian  antiquities  in  the  British  Museum,  which,  when  worn, 
appear  to  have  been  held  together  by  strings  or  wires,  fastened  to  nipples 
in  front.  In  later  ages  the  cuirass  was  disused,  and  was  not  revived  in 
Europe  tiU  about  the  beginning  of  the  14th  century.  In  England  it 
was  <Usused  after  the  reign  of  Charles  II.,  except  in  one  instance ;  but 
has  of  late  years  been  revived  for  our  cavalry.  The  cuirass  was  stated, 
in  Col.  Lygon's  evidence  before  a  committee  of  the  House  of  Commons 
on  army  and  navy  appointments,  in  1833,  to  have  been  introduced  as  a 
part  of  the  accoutrements  of  the  Life-Guards  within  the  preceding 
twelve  years.  To  a  question,  "  Can  you  state  what  was  the  purchase- 
cost  per  man  of  the  cuirass  f "  he  answered,  "  I  apprehend  they  cost 
nothing ;  they  have  been  1  ving  in  the  Tower  for  years,  and  were  worn 
at  the  battle  of  Dettingen. 

In  the  Romish  calendar,  under  October  14,  we  find  the  name  of 
St  Dominic,  who  is  called  lorica^us  or  the  cuirassed,  a  title  g^ven  to 
a  saint  of  the  11th  century,  who  constantly  wore  an  iron  cuirass  next 
to  his  skin. 

CUIRASSIERS,  heavy  cavalry  armed  with  cuirasses.  Most  of  the 
German  powers,  especially  the  emperor  of  Austria  and  the  king  of 
Prussia,  mive  regiments  of  cuirassiers.  They  also  form  a  portion  of 
the  French  cavalry.  In  England  we  have  no  re^ments  which  go  by 
this  denomination,  although  what  are  called  the  Ufe-guards  now  wear 
the  cuirass.    [Cuirass.] 

CULDEES,  the  name  of  a  religious  order  in  Scotland,  Ireland,  and 
the  north  of  England,  whose  origin  may  be  dated  from  the  middle  of 
the  (Jth  century.  The  information  regarding  their  origin  is  chiefly 
derived  from  the  memoirs  of  their  founder  Columba.  Their  graduid 
absorption,  by  the  spread  of  the  Roman  hierarchy  in  Scotland,  is  shown 
very  clearly  in  the  chartularies  and  other  muniments  of  the  episcopal 
sees  and  abbacies  in  Scotland.  There  have  been  so  many  etymologies 
of  the  word  Culdee,  and  tiiey  are  all  so  purely  hypothetiod,  that  it 
would  be  a  useless  ^ort  to  attempt  a  comparative  judgment  on  them. 

Unfortunately,  the  history  and  institutions  of  the  Culdees  have  been 
the  subject  of  dispute  between  the  supporters  of  the  Episcopal  and 
those  of  the  Presbyterian  form  of  church  polity :  the  one  maintaining 
that  this  primitive  body  were  a  mere  collection  of  monastic  institutions 
connected  with  the  Catholic  hierarchy ;  while  it  is  endeavoured  to  be 
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proved,  on  the  other  side,  that  they  were  the  prototypes  of  the  Pro- 
testant Presbyterians,  and  that  their  church  polity  was  derived  from 
the  fountain-head  of  Christian  truth,  and  communicated  to  modem 
times  through  the  Lollards,  before  the  Culdees  were  entirely  extin- 
guished. They  have  in  this  respect  been  conf^red  with  the  Waldenses. 
The  Culdees  undoubtedly  formed  a  part,  if  not  the  whole,  of  that 
early  Scottish  Church,  which  had  established  a  different  epoch  for 
the  celebration  of  Easter  from  the  Western  Church,— a  subject 
subsequentiv  productive  of  much  dispute  between  the  Scottish  and 
English  ecclesiastics.  The  ground  on  which  the  former  maintained 
their  own  peculiar  usages  was,  tiiat  they  had  been  derived  directly  from 
the  apostles,  by  whom,  and  not  by  the  ecdesiaatical  representatives  of 
St.  Peter,  the  Church  in  Ireland  had  been  planted.  The  practice  of  the 
Culdees  seems  to  have  so  far  coincided  with  the  later  monastic  insti- 
tutions, that  they  lived  in  retirement,  practised  abstinence,  and  made 
devotion  and  the  administration  of  religious  and  charitable  functions 
their  chief  pursuits.  So  far  were  they,  however,  from  adopting  a  rule 
of  celibacy,  that  marriage  was  practised  and  reckoned  honourable 
among  them.  It  is  difficult  to  discover  their  precise  polity.  It  has 
been  found  that  they  ordained  bishops;  but  it  farther  appears  that 
the  persons  bearing  that  name,  instead  of  having  any  absolute  autho- 
rity over  another  class  as  Presbyters,  were  themselves  under  the 
authority  of  the  president,  or  head  of  the  establishment,  as  represent- 
ing the  community.  The  Culdees  had  establishments  in  various  parts 
of  Scotland,  many  of  them  in  the  form  of  colleges,  where  Uiey  kept 
small  libraries  of  manuscripts,  and  gave  instruction  to  youth.  Their 
principal  establishments,  besides  that  of  lona,  were  at  Oronsav,  Aber* 
nethy  in  Perthshire,  the  island  of  St.  Serf  in  Lochleven,  Dunkeld,  St. 
Andrew's,  and  Monymusk  in  Aberdeenshire.  Efforts  have  been  miade, 
though  apparently  without  success,  to  identify  these  establishments 
with  the  episcopal  dioceses,  and  to  prove  that  each  college  or  monaa- 
tery,  with  its  head  and  ordinary  members,  was  virtually  the  dean  and 
chapter  of  the  diocese ;  but  it  is  better  supported  that  the  first  blshopa 
were  Culdees,  and  that  they  were  elected  from  among  the  pastors  by 
the  votes  of  this  body.  The  archiepiscopal  see  of  St  Andrew's  appears 
to  have  owed  its  early  predominance  to  the  Culdees,  who  seem  to  have 
had  considerable  possessions  in  the  neighbourhood.  The  great  abbey 
of  Arbroath  is  believed  to  have  had  a  similar  origin,  and  so  is  that  of 
Melrose.  Besides  the  dispute  as  to  the  holding  of  Easter,  and  the 
difference  of  opinion  on  the  marriage  of  ecclesiastical  persons,  the 
Culdees  had  many  subjects  of  dispute  with  the  Romish  hierarchy,  from 
whose  customs  they  seem  to  have  divei^ged  on  the  subject  of  auricular 
confession,  and  various  others.  They  were  at  last  obliged  to^give  way 
before  the  waxing  influence  of  the  Chureh  of  Rome.  St."  Bernard 
describes  the  people  as  beasts  and  barbarians,  who  "  neither  pay  tithes 
nor  first  fruits.  They  do  not  enter  into  lawful  marriage ;  they  do  not 
go  to  confession ;  no  one  can  be  foimd  who  applies  for  the  prescription 
o£  penance,  nor  any  one  who  will  prescribe  it."  The  erection  of  the 
several  bishoprics,  under  the  patronage  and  countenance  of  the  kings 
of  Scotland,  raised  up  powerful  enemies  to  the  Culdees  who  were 
within  the  respective  territories  allotted  to  them  as  dioceses,  and  the 
order  was  thus  gradually  incorporated  with  the  Romish  Church. 

(Jamieson,  Historical  Account  of  the  Ancient  Culdeee  of  lona,  and  of 
their  SeUlemints  in  Scotland,  England,  and  Irdand,  4to,  Edinb.  1811 ; 
Maccallum,  History  of  the  Culdees,  12mo,  Edinb.  1855;  Keith,  CaUdogue 
of  Scottish  Bishops.) 

CULMINATION  (culmen,  the  summit  of  a  thing).  A  star  culminates, 
or  comes  to  its  highest  point,  at  the  moment  when  it  is  on  th9 
meridian.    [Transit;  Meridian.] 

CULVERIN.    [Artillery.]  ' 

CUMENE.    [Cujcniio  Acid.] 

CUM-EUGENYL.    [Cartophillio  Acid.] 

CUMIDINE.    [CuMiKio  Acm.] 

CUMINAMIDE.    [Cumdiic  Acm.] 

CUMINIC  ACID  (CgoH^.G  J.  Cuminic  acid  and  its  derivatives  form 
a  group  of  bodies  which  are  entirely  homologous  with  the  benzoic  acid 
group. 

CundnicAldehyde,BydndeofCamyl,  Cumin6l{C^B.^fi^ = C^HuOjH). 
This  body,  which  is  the  starting  point  for  the  preparation  of  most  of 
the  cuminic  derivatives,  exists  in  a  free  state  in  Uie  etherial  oil  of  cumin 
(Cuminum  cyminum),  along  with  a  hydrocarbon  cymole.  When  this 
oil  is  treated  with  an  alkaline  bisulphite,  a  crystalline  compound  of 
the  aldehyde  with  the  bisulphite  is  formod,  and  this  compound,  freed 
from  foreign  substances  bv  pressure  between  bibulous  paper,  yicdds  on 
subsequent  treatment  with  potash,  hydride  of  cumyle. 

When  pure,  hydrate  of  cumyl  is  a  colourless  or  slightly  yellow 
liquid,  with  a  strong  odour  of  cumin,  and  a  bitter  acrid  taste.  It  boils 
at  428"  F.  Exposed  to  the  air,  or  still  more  rapidly  when  treated  by 
oxidising  agents,  it  assimilates  oxygen,  and  bc^mes  converted  into 
cuminic  add.  Treated  by  potassium,  hydrogen  is  liberated,  and 
cumyUde  of  potassium  (C^^iKO,)  is  formed. 

Cuminic  Add  (C«,HuO^ = HO,C^jiOj).  When  hydride  of  cumyle 
or  oil  of  cumine  is  dropped  on  fused  hydrate  of  potash,  hydrogen  is 
liberated,  and  cunlinate  of  potash  is  formed  : — 

G,,H|,Os  -f  KOHO  ss  EO,  CjaHi^O^  +  2H 


Hydride  of 

Cumyl. 


Fotasli. 


raminftte  of 
Potash. 


Gopgle 


CUMINOK. 


CtTNEIFORM. 
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When  the  fused  moBs  is  dissolved  in  water  and  decomposed  by  hydro- 
bhlorio  acid,  the  cumiuic  acid  ia  precipitated,  and  after  crystallisation 
from  alcohol  is  obtained  in  the  form  of  beautiful  colourless  plates.  It 
as  a  monobasic  acid ;  its  salts  have  the  general  formula  C^oH^^MO^. 
They  are  of  little  importance. 

When  cuminic  acid  is  treated  with  nitric  add  there  is  formed,  ao- 
eording  as  the  action  is  modified,  fittrocufm'nic  cuid  {C^B.iy(SO^)Oj),  or 
Unitrocuminic  at  id  (C,<,H,o(NO,),OJ.  By  the  action  of  pentachloride 
of  phosphorus,  the  chloride  of  cumyl  {C^B,^fi^,Cl)  is  formed : — 

Cf.HjjO^    +    PHj  =  C,„HiiO„  a  +  Ha  +  POjCl, 


Caminic    Pentneblaride    Chloride  of 
add.       of  pboftphorua.      CumyL 


Oxychlorlde 
of  phosphoms. 


This  is  ft  colourless  liquid,  which  fumes  in  moist  air,  and  boils  at 
i9Z°  F.    By  water  it  is  decomposed  into  hydrochloric  acid  and  cuminic 

(       H 
add,  and  by  ammonia  into  auninaraide  {C^^fi^saJS  I       H 

(  C^„x  . 
Cuminamide  is  also  formed  when  cuminate  of  ammonia  is  distilled.    It 
resembles  benzamide. 

Anhydrtjua  cmminic  acid  (Cg^H^jO,,),  ia  formed  by  the  action  of 
diloride  of  cumyl  on  cuminate  of  soda.  It  closely  resembles  the  cor- 
responding benzoic  compound. 

OumoU  (C|«fii,),  Bydride  of  Oumenyl,  Oumene,  is  formed  when  cu- 
nlnio  acid  is  distilled  with  excess  of  caustic  baryta:—^ 

Ct  0^1,0,  +  2BaO  a:  2BaOCO,  +  C,gHi, 

Comfaiio  seid.   Baryta.    Carbonate  of    Cumole. 
baryta* 

It  also  exists  in  coal-tar  naphtha,  from  which  it  is  separated  by  fractional 
distillation.  It  boils  at  292**  F.  It  is  homologous  with  benzole,  which 
it  greatly  resembles,  and  under  the  influence  of  various  agents  it  under- 
goes a  series  of  changes  exactly  similar  to  those  of  that  body.  Thus, 
there  exists  a  nitrocumok  (C,jHnNOJ,and6im<rocMTOofc  (Ci,H,o(NO^). 
The  former,  under  the  influence  of  reducing  agents,  is  converted  into 


a  compound  ammonia,  ewmidine,  (C^fi^ 
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N)  an  oily  liquid. 


which  with  acids  forms  crystallisable  salts.    There  is  also  a  iidpho- 
eumenic  add  (C,gHi,S^o),  homologous  with  sulphobenzolio  acid. 

Cuminic  Alcohol  (C,o&,«0,).  When  cuminic  aldehyde  is  treated  with 
potash  ley  of  moderate  concentration,  it  undergoes  a  chaoge  analogous 
to  that  experienced  by  its  homologue,  benzoic  aldehyde,  under  the 
same  circumstances,  being  converted  into  cuminic  acid,  and  puminic 
alcohol: — 

2(C,,H,,0,)  +  KO  HO  «  C,,Hj,08K0  +  C,oHi^O, 

Cuminic  aldehyde.  Fotaah. 


Cuminate  of 
potaah. 


Cuminie 
alcohol. 


This  alcohol  is  a  colourless  liquid,  with  a  feeble  aromatic  odour,  and 
an  acrid  taste.  It  is  insoluble  in  water ;  it  boils  at  470"  F.  Like  its 
homologue,  benzoic  alcohol,  with  which  it  has  great  similarity,  it  has 
sJl  the  properties  of  an  alcohol.  It  decomposes  under  the  influence  of 
re-agents  into  products  analogous  to  those  furnished  by  ordinary 
alcohol,  the  difference  being  that  from  the  greater  complexity  of  the 
molecule  it  is  more  difficult  to  produce  these  changes. 
.   CUMINOL.    [Ctjicinic  Acid.] 

CUMOLE,    [CuMiNio  Acid.] 

CUMONITRILE  (C^H^.N).  This  body,  which  is  the  cyanide  of 
cumenyl  (CigH^jCy),  is  obtained  by  heating  cuminate  of  ammonia.  It 
is  a  colourless  oiJy  body,  of  an  agreeable  odour. 

CUMYL  (C^HjjOj.  The  hypothetical  radical  of  cuminic  acid. 
[CuHnao  Acid.] 

CUMYL-SALICYLAMIDE  (CjJff„NO,).  A  crystalline  amide  ob- 
tained by  the  action  of  chloride  of  cumyl  upon  salicylamide.    [Amides.] 

CUNEIFORM  or  CUNEATIC.  These  words,  as  well  as  arrow-headed, 
nail-headed,  and  wedge-formed,  describe  the  oldest  written  characters 
used  in  the  country  about  the  Tigris  and  Euphrates,  and  subsequently 
in  Persia.  All  refer  to  the  strokes  or  elements  of  the  characters 
which  were  thought  by  travellers  who  saw  the  tablets  on  which  they 
were  inscribed,  to  represent  wedges  or  the  heads  of  nails  or  arrows: 

they  vary  from  a  neatly  formed  stroke  like  this  T  to  a  domsy 

triangular  wedge.  There  are  two  distinct  alphabete  made  up  of  these 
wedges  or  arrow-heads ;  the  older  one,  called  the  Assyrian  or  Baby- 
lonian, consists  of  more  than  two  hundred  characters,  in  which  the 
wedges  are  placed  horizontally,  perpendicularly,  and  obliquely,  often 
crossing  each  other  in  all  directions ;  the  oblique  wedge  frequently 
becomes  an  angular  hook,  from  the  lengthening  of  one  side  of  the 

head:  thus,  "^  becomes-^,  and  at  length  ^  ,  The  Babylonian 

differs  from  the  Assyrian  little  more  than  the  handwriting  of  one  man 
from  that  of  another.  The  more  recent  alphabet  was  used  in  Persia ; 
it  consisted  of  thirty-six  letters  only,  the  strokes  were  all  horizontal  or 
perpendicular,  and  with  one  exception  they  were  never  made  to  cross 


each  other.  This  second  alphabet  ia  very  distinctly  formed  in  all  the 
cases  that  have  come  down  to  us,  no  one  letter  is  at  aU  doubtful,  and 
the  words  are  separated  from  each  other  by  an  oblique  stroke. 

Of  the  above  alphabets  the  older  one  appears  on  monuments  dating 
at  least  twenty  centuries  before  the  Christian  era,  and  documents  are 
found  written  with  it  which  come  down  to  the  time  when  Alexander's 
successors  were  ruling  in  Western  Asia.  In  that  long  interval  it 
underwent  many  modifications,  which  greatly  disguise  its  identity ; 
but  a  careful  investigation  will  show  that  the  characters  do  not  differ 
more  than  the  Roman,  Italic,  and  old  English  types  now  in  use; 
not  so  much  as  the  variously  contorted  letters  we  see  occasionally, 
intended  ^y  their  contrivers  to  be  ornamental.  This  alphabet  was 
used  in  writing  at  least  four  different  languages,  only  one  of  which  has 
been  studied  to  any  great  extent ;  it  is  a  most  cumbrous  alphabet, 
almost  equalling  the  Egyptian  in  clumsiness  and  imperfection.  The 
other  alphabet  was  used  in  the  Persian  empire  only,  where  it  appears 
to  have  been  introduced  by  the  elder  Cyrus,  and  it  is  found  in  docu- 
ments of  the  time  of  Artaxerxes  Ochus;  it  lasted,  therefore,  a  couple 
of  centuries,  from  540  B.o.  to  840  B.o.  This  was  a  true  alphabet  of 
thirty-six  letters ;  it  is  easily  read,  the  words  are  separated,  there  U 
very  little  variety  of  form  in  the  letters,  and  it  was  used  solely  for  the 
principal  language  of  the  Persian  empire. 

It  may  be  said  that  there  is  a  third  alphabet,  the  one  used  in  the 
so-called  Scythic  inscriptions  of  Persia,  but  this  is  really  a  modification 
of  the  first  mentioned  Assyrian  alphabet ;  it  is  somewhat  simplified, 
and  it  rejects  the  more  complex  forms.  So  far  as  we  know,  it  was 
employed  solely  for  the  Scythic  versions  of  the  inscriptions  of  the 
Achemsenian  dynasty;  and  its  duration  was  also  from  the  reign  of 
Cyrus  to  that  of  Artaxo^es  Ochus. 

These  three  kinds  of  writing  almost  without  exception  are  found 
together,  in  the  inscriptions  of  the  Achemsenian  period,  in  the  Persian 
empire ;  all  such  monuments  contain  the  same  notice  or  statement  in 
the  three  languages  and  alphabets.  The  writing  upon  the  highest  or 
most  prominent  tablet  is  called  universally  the  first  kind ;  we  should 
be  inclined  to  call  it  the  Median  writing,  as  being  in  the  language  of 
the  most  numerous  and  civilised  of  the  inhabitants  of  the  Persian 
empire,  if  the  Median  name  had  not  hopelessly  yielded  to  that  of  the 
Persians,  the  energetic  race  of  the  province  of  Persis,  who  imposed 
their  rule  upon  Media,  in  the  same  way  as  the  energetic  QermanFranks 
imposed  their  own  national  denomination  over  all  Gaul.    The  next  in 

?laoe  on  the  monuments  is  that  modification  of  Assyrian  used  for  a 
*uranian  language ;  it  is  called  "  the  second  kind,**  as  well  as  Median 
and  Scythic ;  the  language  may  have  been  that  of  the  province  of  Persis, 
and  placed  so  hig^  on  the  inscriptions  as  being  the  tongue  of  the 
native  province  of  Cyrus.  The  third  in  place  is  the  Babylonian ;  the 
language  of  the  most  literary  portion  of  the  Persian  empire,  which 
was  necessary  for  the  dissemination  of  a  knowledge  of  the  inscriptions 
over  its  western  provinces.  The  employment  of  this  version  has  proved 
the  stepping-stone  to  the  decipherment  of  the  Assyrian  language  and 
character,  almost  identical  with  Babylonian,  without  which  we  are 
confident  that  the  relics  of  Assyrian  literature,  found  in  suoh  abundance 
within  these  few  years,  could  never  have  been  by  any  possibility 
understood. 

All  the  early  accounts  of  cuneiform  inscriptions  refer  to  the  monu- 
ments of  Persia;  they  were  all  visible,  and  in  lofty  places,  while  those 
of  Assyria  were  buried  among  the  ruins  of  cities,  luckily  far  out  of 
reach,  to  be  found  at  the  very  moment  when  only  cotdd  there  be  any 
hope  of  ascertaining  their  vidue,  when  a  few  learned  scholars  had  suc- 
ceeded, after  thirty  years'  labour,  in  reading  the  easier  monuments 
which  were  to  give  a  clue  to  the  intelligence  of  the  more  mysterious 
relics  now  coming  into  '\iew.    All  attempts  at  decipherment  had  been 
confined,  with  hsoxily  an  exception,  to  the  first  kind  of  writing,  until 
the  labours  of  Layard  and  Botta,  in  and  about  the  mounds  of  the 
long-lost,  almost  fabulous    Nineveh,  brought  to  the  knowledge  of 
Europe  the  vast  treasures  of  Assyrian  civilisation,  and,  in  the  majority 
of  instances,  not  only  the  knowledge  of  their  existence,  but  the  monu- 
ments themselves ;  not  only  the  great  advertisements  posted  up  on  the 
walls  of  the  empire,  as  in  Persia,  but  thousands  of  the  books  intended 
to  be  consulted  in  the  study.    These  books  are  closely  written  slabs  of 
dried  clay,  from  a  pocket  edition  of  two  inches  by  one  and  a-half,  or  even 
less,  to  a  quarto  slab  of  eight  inches  by  six.    We  frequently  find  also, 
barrel-shaped  masses  of  terra-cotta,  from  four  to  seven  inches  long,  imd 
six  to  ten  inches  in  circumference;  and  when  the  document  was 
larger  it  was  written  on  a  prism  of  six,  eight,  or  ten  sides,  from  twelve 
to  twenty  inches  long ;  one  has  been  fotmd  in  fragments,  which  may 
have  been  more  than  thirty  inches  long.     These  prisms  had  a  hole 
through  their  length,  as  though  intended  to  be  moimted  like  a  roller, 
and  turned  round  to  present  its  sides  in  succession  to  the  reader.    The 
writing  on  all  these  terra-cotta  books  is  small,  from  six  to  ten  lines  in 
an  inch,  but  some  words  are  occasionally  much  smaller,  like  notes,  of 
which  sixteen  at  least  might  be  included  in  an  inch.    The  long-during 
burial  of  these  oldest  specimens  of  literary  labour,  while  it  has  for  so 
many  centuries  kept  from  the  world  such  abundant  sources  of  our 
knowledge  of  ancient  history,  has  done  us  the  great  service  of  pre- 
serving these  fragile  relics  in  as  perfect  a  condition  as  they  were  in 
when  first  buried  under  the  ruins  of  Assyria ;  many  of  them  are  aa 
fresh  aa  when  they  came  from  the  hands  of  the  moulder,  with  the 
burred  edge  made  by  the  writing-tool  upon  the  soft  clay  still  i>erfecuy 
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Tisible.  Some  of  the  most  fragile  and  ill-baked  records  that  may 
hardly  be  touched  without  damage,  have  nevertheless  reached  us  quite 
perfect ;  while  others  much  harder  have  been  so  nibbed  as  to  be  half 
unintelUgible.  The  barrels  and  prisms  have,  in  many  instances,  been 
found  in  excellent  condition,  and  even  when  broken  are  complete  and 
easily  mended ;  but  most  unfortunately  the  slabs,  with  the  exception 
of  the  very  smiallest,  are  all  broken  in  pieces  with  obvious  design,  so 
that  not  one  is  entiie,  and  although  the  fragments  have  been  carefully 
looked  over,  and  all  those  cemented  which  were  found  to  fit,  yet 
scarcely  a  single  apecimen  has  been  completed.  Further  research  will 
probably  bring  to  light  many  miaaing  fragments,  but  the  work  cannot 
be  trusted  to  thoee  who  have  not  made  sodm  study  of  the  language, 
and  these  are  more  congenially  employed  in  reading  what  is  before 
them,  than  in  Uie  tedious  labour  of  searching  through  heaps  of  dusty 
fragments,  often  finding  nothing  after  hours  of  toiL 

The  first  notices  of  cuneiform  inscriptions,  so  far  as  the  writer  is 
cognisant,  were  brought  to  Europe  by  Pietro  della  Yalle  about  250 
years  ago;  and  towards  the  close  of  the  17th  century,  Tavemier 
and  Ksempfer  published  some  imperfect  specimens,  which  were 
followed  by  those  of  Chardin  a  few  3rears  afterwards.  The  first  publi- 
cation of  a  connected  inscription  was  made  by  Le  Brun  or  Bruyn,  at 
Amsterdam  in  1714;  in  the  compartment  numbered  181  of  a  large 
plate  in  his  second  volume  at  page  272,  he  gives  in  the  three  languages 
the  inscription  of  Xerxes,  marked  C  by  Lassen,  and  17  by  Hawlinaon, 
who  has  translated  it  at  page  387  of  his  '  Memoir/  In  182  he  has 
Rawlinson's  No.  2,  a  very  short  inscription  of  Darius;  but  the  com- 
mencing letters  of  each  line  are  omitted :  in  183  he  gave  some  un- 
connected lines  from  more  than  one  inscription,  some  in  each  of  the 
three  languages,  but  all  imperfect ;  and  in  184,  the  window  inscriptiun 
of  Darius  which  had  also  been  printed  by  Kssmpfer  and  Chardin.  Moet 
of  these  engravings  of  Le  Brun  may  now  be  readily  understood, 
although  they  contained  many  errors  which  would  have  sadly  misled  a 
decipherer.  The  first  really  good  copies  of  the  Achenusnian  monu- 
ments were  published  by  Niebuhr  a  century  ago,  and  these  consti- 
tuted the  basis  of  all  ^e  inveetigationB  made  wiUi  a  view  to  decipher- 
ments up  to  the  time  when  Colonel  Rawlinson  copied  the  great  Behis- 
tun  inscription,  now  twenty-'five  years  ago,  giving  an  impulse  to  the 
study  of  these  monuments,  which  has  resulted  in  such  brilliant 
success.  Niebuhr*s  copies  were  before  the  world  half  a  century  before 
any  reasonable  attempt  was  made  to  ascertain  their  tenor ;  and  it  is 
somewhat  wwinmng  now  to  run  over  the  guesses  made  by  really  learned 
men :  tiiie  most  moderate  believed  they  were  mere  ornaments  carved 
at  the  caprioe  of  the  architect;  one  savant  decided  that  they  were 
charms  or  talismans ;  another  read  in  them  passages  from  the  Koran ; 
a  third  found  great  mysteries  connected  with  magic  and  astrology. 
The  first  step  made  in  the  right  direction  was  by  Professor  Qrotefend, 
of  Hanover,  who  collated  a  series  of  names,  which  there  was  good 
reason  to  believe  to  be  those  of  the  Achsemenian  kings  of  Peraia. 
Qrotefend  thus  identified  the  names  of  Darius,  Xerxes,  and  Hystaspes, 
and  the  substantives,  "  king"  and  **  son ;"  and  if  he  had  possessed  a 
competent  knowledge  of  Sanscrit,  he  would  in  all  probability  have 
carried  his  decipherments,  in  a  very  short  time,  to  the  point  which  was 
not  reached  1^  the  united  efibrts  of  Bumouf  and  Lassen  till  1836.  As 
an  instance  of  sagacity  defeated  by  want  of  knowledge,  we  may  men- 
tion that  the  word  "  son,"  in  Sanscrit  jmtra,  was  read  bun,  because  he 
was  told  told  that  the  term  huM  was  current  with  this  meaning  in 
India.  Bu-n$  was  the  Bengalee  mode  of  pronouncing  the  Sanscrit 
va««o,  "a  family ;"  the  wrong  application  of  n  was  for  a  long  time  a 
source  of  error,  and  it  was  not  till  1838  and  1889,  that  RawUnson  and 
Lassen  discovered  the  true  reading  of  piUra,  Some  twenty  years  after 
Grotefend's  first  stop,  Mons.  St.  Martin  made  an  advance  in  reading 
the  name  of  Hystaspes  Vuhtaapa,  which  Grotofend  had  made  Gotk- 
toMpa,  A  more  important  stop  was  made  by  Rask  three  years  after,  in 
a  pamphlet  printed  at  Copenhagen  in  1826 ;  he  made  known  the  nasals 
m  and  n,  showed  the  accusative  case  ending  in  h,  and  the  genitive- 
plural  in  anam  ;  and  it  would  seem,  might  have  enabled  a  good  Sanscrit 
scholar  to  read  ever3rthing  which  the  Achemsenians  had  left  behind 
them;  but  so  slow  was  the  progress  made,  perhaps  from  the  little 
confidence  felt  by  scholftrs  in  what  had  boen  already  discovered,  that 
nothing  of  value  was  made  known  for  ten  years  after  this,  when 
Bumouf  and  Lassen  independently  published  their  readings  of  one  of 
Kiebulu's  inscriptions,  pi.  xxxi.,  containing  the  enumeration  of  the 
Satrapies  of  the  Persian  empire ;  a  list  of  twenty-three  names,  which 
are  among  those  given  by  Herodotus ;  this  list  had  already  in  1832  been 
imperfectly  rendered  by  Qrotefend.  In1838,  two  yean  subsequent 
to  those  important  publicationB,  Col.  Rawlinson  sent  from  Teheran 
to  the  Boyid  Asiatic  Society  his  first  communication  on  the  inscrip 
tion  of  Behistun,  a  great  part  of  which  he  had  copied  with  muck 
difficulty  and  some  danger.  This  communication,  which  was  dated 
January  1,  1838,  contained  a  transcript  in  Roman  characters,  with  a 
translation,  of  the  commencing  paragraphs  of  that  inscription,  and  every 
letter  was  read  as  now  admitted  by  the  common  consent  of  all  who 
have  studied  the  subject  This  was  a  promising  essay,  which  was 
followed  by  details  on  the  alphabet,  and  a  pr^s  of  the  contents  of  the 
inscription  of  Behistun.  But  the  A£Pghan  war  compelled  Col.  Raw- 
linson to  leave  the  scene  of  his  peaceful  labours,  and  nothing  from  him 
appenred  in  print  until  eight  years  afterwards,  except  very  brief 
Botioes  in  the  '  Athenasum '  and  '  Literary  Gazette/  and  in  the  annual 


'  Reports  of  the  Royal  Asiatic  Society's  Proceedings.'  *  At  length,  in 
the  year  1846,  the  Royal  Asiatic  Society  issued  a  volume  containing 
the  whole  of  the  Behistun  inscription,  in  foe-simile,  together  with  a 
very  oompleto  analysis  and  literal  translation,  accompanied  by  copies 
and  versions  of  all  the  Persian  inscriptions  which  were  then  known  to 
exist ;  to  which  very  few  additions  have  been  made  since.  This  volume 
contains  also  a  general  history  of  the  discovery  and  decipherment,  and 
a  detailed  memoir  on  the  alphabet.  While  the  work  was  yet  printing, 
a  letter  was  read  from  CoL  Rawlinson,  dated  at  Bagdad,  August  26th, 
containing  an  additional  chapter,  in  which  the  colonel  communicated 
his  discovery  of  inherent  vowels  in  Uie  letters  of  the  alphabet,  the 
effect  of  which  was  to  bring  the  grammatical  forms  of  the  ancient 
Persian  into  the  closest  analogy  with  those  of  Zend  and  Sanscrit,  and  to 
remove  the  many  anomalies  attending  the  mode  of  transcription  hitherto 
adopted.  This  was  an  important  discovery  for  the  philologist,  though 
it  added  little,  if  anything,  to  the  intelligenoe  of  the  inscriptions ;  and 
it  is  a  curious  fact,  that  the  same  discovery  was  made  simultaneously 
by  the  Rev.  Dr.  Hincks,  of  Killyleagh,  in  Ireland ;  a  gentleman  who 
has  distinguished  himself  by  very  great  acumen  in  all  the  varieties  of 
cuneiform  writing.  This  volume  exhausted  the  subject  of  the  Persian 
writing,  and  satiieSed  the  learned  that  the  decipherment  rested  on  a 
secure  foundation.  The  iiworiptions  were  republished  in  the  following 
year  at  Leipzig,  by  Professor  Benfey,  with  Col.  Rawlinson's  versions 
translated  into  German,  accompanied  by  a  vocabulary ;  together  with 
an  introduction,  in  which  the  learned  professor  expresses  himself  with 
worm  commendation  of  the  tagacity  and  learning  displayed  by  Col. 
Rawlinson  in  this  valuable  work.  There  remained  now  the  second  or 
Scythian  kind,  and  the  far  more  important  Babylonian,  which  was  to 
lead  us  to  an  understanding  of  the  reiy  ancient  and  not  then  discovered 
literature  of  Assyria. 

It  may  be  of  some  interest  to  show  what  is  the  historical  result  of 
these  duooveries  in  the  easiest  and  first  found,  but  chronologically  the 
latest  cuneiform  alphabet.  We  proceed  to  do  it  very  briefly.  The  oldest 
inscription  is  one  of  Cyrus,  repeated  four  times  on  the  ruined  pUkrs  of 
Pasargadse ;  it  says  simply,  "  I  am  Cyrus,  the  Achems&nian."  Darius 
has  one  still  shorter,  without  the  epithet,  and  seven  of  various  lengths 
from  half  a  dozen  to  sixty  lines,  besides  the  important  monument  of 
Behistun.  All  those  of  any  length  contain  invocations  to  Grmusd,  and 
two  have  lists  of  the  provinces  of  Persia,  the  latest  of  which  in  date, 
engraved  on  the  tomb  of  Darius,  included  a  number  of  names  omitted 
in  the  former ;  probably  recent  annexations.  Of  Xerxes,  the  son  of 
Darius,  there  are  eight  inscriptions,  the  longest  having  thirty  lines, 
all  of  similar  purport  to  the  smaller  monum^its  of  Darius.  One  of 
Artaxerxes  Mnemon  was  discovered  at  Susa  after  the  publication  of 
Col.  RawUnson's  memoir.  It  contained  five  long  lines,  but  it  was 
imperfect.  In  Uus  monument  the  king  records  the  placing  of  the 
statues  of  Anaitis  and  Mithra  in  the  temple  of  Ormusd,  and  he  invokes 
the  protection  of  the  three  deities.  A  much  longer  inscription  of 
thirl^-flve  lines  was  erected  by  Artaxerxes  Ochus,  who,  after  the  usual 
invocation  to  Ormusd,  details  his  pedigree  up  to  Arshama  the  father 
of  Hystaspes.  It  \b  curious  that  this  inscription,  as  well  as  that  of 
Mnemon,  is  full  of  gross  errors  of  grammar,  showing  that  the  language 
had  greatly  deteriorated  in  the  course  of  a  century  and  a  half,  or  what 
some  may  think  more  probable,  that  the  language  of  the  inscriptions 
was  already  a  learned  language  in  the  earlier  times  of  the  monarchy, 
and  that  the  study  of  it  had  not  been  kept  up.  The  writer  is  inclined 
to  believe  that  the  old  Median  language  had  been  affected  by  the 
Persian  oonquest ;  the  verbal  forms  are  not  much  damaged,  but  cases 
and  declensions  are  in  hopeless  confusion.  The  difference  between  the 
styles  of  Darius  and  Artaxerxes,  is  as  great  as  that  found  between  the 
Anglo-Saxon  of  the  11th  century,  and  the  language  of  the  century 
following  the  Norman  conquest.  A  smaller  inscription  of  Artaxerxes 
was  also  found  at  Susa,  and  another  is  in  the  Treasury  of  St.  Mark,  at 
Venice,  on  a  vase,  where  it  is  repeated  in  Seythic  and  Babylonian,  and 
also  in  regular  Egyptian  hieroglyphics. 

The  great  inscription  of  Behistim  deserves  a  separate  notice.  Ite 
position  is  300  feet  from  the  foot  of  the  rock,  whe^e  it  could  not  have 
been  engraved  without  scaffolding;  the  fiace  of  the  stone  was  carefully 
smoothed,  and  in  unsoimd  or  defective  places  other  pieces  were  artist- 
ically laid  in,  and  fastened  with  molten  lead ;  so  nicely  is  this  done> 
that  according  to  Col.  Rawlinson,  "very  careful  scrutiny  is  required 
at  present  to  detect  the  artifice."  The  engraving  is  executed  in  letters 
above  an  inch  long,  with  on  elegance  and  uniformity  almost  unequ^ed, 
and  the  whole  surface  was  afterwards  covered  with  a  siUoeous  glaze  of 
extraordinary  hardness,  very  much  of  which  remains  on  the  rock,  while 
portions  that  have  become  detached  are  still  found  in  masses  on  the 
ledge  at  the  foot. 

Darius  begins  his  hisoription  by  traomg  up  Ms  genealogy  to  the 
ei>onym  of  his  &mily,  and  then  enumerates  the  28  provinces  of  his 
empire.  He  recapitulates  the  murder  of  Smerdis  by  his  brother 
Cambyses,  the  death  of  Cambyses,  the  insurrection  of  Gumata  (the 
Cometes  of  Justin),  his  death,  and  Ms  own  accession  to  the  throne. 
We  have  in  this  the  narrative  of  Herodotus,  without  the  romantic 
stories  detailed  by  the  credulous  or  imaginative  Greek.    The  first  care 

*  See  *  Athenronm,*  April  14, 1888,  Ko.  546,  p.  275 ;  Bee.  18,  1838,  No.  583, 
p.  915  ;  <  Literary  Gazeue,'  Deo.  33, 1888,  No.  1144,  p.  809 ;  and  AsiaUo  Society's 
•Annual  ileports/  May,  1838,  p.  ix.,  and  May,  1840,  p.  9.^ ^    '        _ 
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of  Darius  was  to  restore  the  natdonal  worship  which  Gumata  had  neg- 
kcted.  While  thus  oocupied,  a  revolt  broke  out  in  Susiana,  and  almost 
simultaneously  another  in  Babylon  under  the  conduct  of  a  man  whom 
Darius  calls  a  pretender,  ft«»iiming  the  renowned  name  of  Nebuchad- 
nezzar. The  first  revolt  was  easily  quelled  by  the  generals  of  Darius ; 
that  of  Babylonia  yielded  only  to  the  presence  of  the  monarchy  who 
after  two  successful  battles  followed  the  pretender  to  Babylon,  and 
slew  h^rn  there.  While  still  in  Babylon  nine  provinces  took  the 
opportunity  of  rising,  from  Assyria  in  the  north  to  Egypt  in  the  south, 
and  even  his  own  native  Persis  was  one  of  the  rebellious  districts. 
The  latter  was  easily  quelled ;  but  six  battles  were  fought  with  very 
partial  success  against  the  insurgent  Medes  and  Assyrians,  who  were 
not  subdued  until  Darius  himself  took  the  field  :  he  fought  a  battle 
with  the  Median  chief,  who  wu  named  Phraortes,  at  a  place  called 
Oundrus,  and  put  him  to  flight.  Phraortes  escaped  to  Rhages,  where 
he  was  captured,  and  brought  to  Darius,  who  cruelly  tortured  him, 
and  subsequently  put  him  to  death  at  Ecbatana. 

The  next  insurrection  was  in  Sagartia,  but  the  leader  of  the  revolt, 
who  assumed,  like  Phraortes,  to  be  of  the  royal  race  of  Media,  was 
soon  defeated,  and  put  to  death,  after  torture,  at  Arbela.  Another 
revolt  followed  in  Parthia,  which  was  subdued  by  Uystaspes,  the 
father  and  lieutenant  of  J>arius,  after  two  engagements,  in  the  second 
of  which  he  was  aided  by  troops  which  his  son  suppliecL  A  province 
of  Bactria  then  raised  the  standard  of  rebellion,  but  this  was  quelled 
in  one  battle  by  Dadarses  the  satrap  of  Bactria.  And  now  another 
false  Smerdis  arose  in  Persis,  who  gave  Darius  much  more  trouble ;  he 
made  a  diversion  by  despatching  troops  to  Arachosia,  who  excited  that 
province  to  revolt  also.  Five  battles  were  fought,  two  in  Persis,  and 
three  in  Arachosia,  in  none  of  which  Darius  was  present,  although  he 
appears  to  have  been  in  that  part  of  the  empire.  Finally  the  rebellion 
was  quelled,  and  the  chiefe  were  captured  and  put  to  death.  In  the 
mean  time  Babylon  revolted  again  under  an  Armenian,  who,  like  the 
former  insurgent,  took  the  name  of  Nebuchadnezzar,  but  he  was 
defeated  by  the  general  of  Darius,  and  crucified  in  Babylon.* 

Here  the  historical  part  of  the  inscription  ends,  and  the  monument 
was  probably  erected  during  the  period  of  tranquillity  which  ensued ; 
but  it  appears  from  a  short  column  subsequently  added,  which  is  very 
much  damaged,  that  another  revolt  broke  out  in  Susiana,  which  was 

auelled  by  Gobryas,  the  general  of  Darius;  and  again  another  among 
bte  Scythians  on  the  Tigris. 

The  closing  column  of  the  inscription  is  filled  with  the  names  of  the 
defeated  rebels,  whom  Darius  here  calls  kings,  with  asseverations  of 
the  truth  of  the  record,  a  considerable  amount  of  self-glorification, 
and  blessings  and  curses  invoked  on  the  preservers  and  destroyers  of 
the  monument  respectively!;  the  whole  concludes  with  the  names  of 
the  six  men  who  assisted  in  the  death  of  the  Magian,  the  false 
Smerdis,  and  a  recommendation  of  their  descendants  to  the  monarch's 
successor. 

We  have  much  less  to  say  of  the  second  branch  of  the  subject ; 
historically,  nothing;  as  the  contents  of  the  inscriptions  are  merely 
translations  of  those  above  described.  The  first  treatise  upon  these 
inscriptions  speoially,  by  Westergaard,  was  published  in  the  '  Trans- 
'  actions  of  the  Northern  Antiquaries  of  Copenhagen,'  in  1845.  This 
was  a  very  careful  analysis  of  all  that  had  been  then  published,  and 
considering  the  limited  materials  at  his  disposal,  it  is  a  monument  of 
the  learned  Dane's  sagacity.  The  memoir  of  Norris,  published  in  the 
Boyal  Asiatic  Society's  Journal,  in  1853,  had  the  advantage  of  a 
greatly  increased  quantity  of  material.  Sir  Henry  Rawlinson  having 
placed  at  the  writer's  disposal  the  paper  casts  of  the  great  inscription 
of  Behistun,  which  enabled  him  to  show  the  value  of  many  characters 
not  ascertained  previously :  out  of  105  characters  he  found  the  approxi- 
mate soimd  of  84,  and  in  most  of  these  he  agrees  with  Westergaard. 
In  regard  to  the  language,  Norris's  opinion  was,  that  it  belongs  to  the 
Turanian  division ;  aud  he  was  inclined  to  look  upon  it  as  more  like  the 
XJgrian  branch  than  any  other,  although  agreeing  here  and  there  in  its 
vocables  rather  with  Mongol  or  Turk.  The  Turanian  division  of 
languages  includes  ^a  very  large  number  of  tongues,  with  tax  greater 
differences  than  those  foimd  in  the  Indo-Germanic  or  Semitic  families 
in  their  lai^gest  extent,  and  any  features  in  which  all  agree  are  rather 
negative  than  positive.  Norris  suggests,  in  p.  52,  that  the  cuneiform 
system  was  invented  by  a  Scythic  nation,  which  seems  to  be  con- 
firmed by  the  discovery  of  the  prae-Semitic  inscriptions  of  Nineveh, 
and  by  the  investigations  of  Oppert.  He  also  gives  some  reasons,  in 
p.  205,  for  a  supposition  that  the  natives  of  the.  province  of  Persis 
were  Scy  ths ;  possibly  they  spoke  the  language  of  the  inscriptions  of 
the  second  kind,  which  may  have  been  ad6pted  by  Cyrus  in  preference 
to  the  dialects  of  the  other  barbarous  tribes  of  the  empire,  because  it 
was  that  of  his  native  province.  Norris  suggested  that  the  dialect  was 
that  of  Susiana,  but  nearly  all  the  inscriptions  found  in  Susa  are  in 
a  diiferent  though  probably  allied  language. 

The  value  of  this  part  of  the  investigation  is  merely  philological ; 
unless  it  may  by-and-bye  afibrd  a  clue  to  the  other  languages  which  we 

*  It  it  carious  that,  aftermcntionlng  a  battle,  the  Babylonian  version  alwajs 
records  the  nambers  of  the  killed  and  token ;  a  partiealar  neglected  by  the  lees 
mathematical  Medea  and  Persians.  The  lore  of  ealoulation  was  certainly  actire 
in  the  Babylonians,  and  was  more  beneficially  directed  in  their  astronomical 
l&bonrs. 


find  written  in  cuneiform  characters,  and  it  may  even  aid  in  decipher- 
ing the  prse-Semitic  Turanian  tablets,  whidi  reach  to  2000  B.o. 

We  now  come  to  the  Assyrian  or  Babylonian  inscriptions,  a  branch  of 
the  inquiry  quite  unnoticed  when  the  subject  was  first  studied,  but 
which  now,  firom  the  great  number  of  relics  foimd,  and  their  far  more 
ancient  date,  extending  to  a  period  when  all  profane  history  is  silent, 
has  arrived  at  dimensions  that  have  thrown  all  the  rdst  into  the  shade. 
The  brilliant  results  of  the  researches  in  and  about  Nineveh  have  been 
ah-eady  mentioned,  and  we  have  spoken  of  the  very  htrge  numbers  of 
earthen  blocks  and  slabs  brought  home,  the  principal  vehicle  for  the 
literuy  labours  of  the  Assyrians,  nothing  having  been  found  in  any 
way  resembling  parchment  or  paper.  There  is  no  doubt,  however,  that 
something  of  the  sort  existed;  perhaps  leather  skins;  we  find  in 
several  bas-reUefs  now  in  Uie  British  Museum,  which  represent  the 
enumeration  of  things  required  to  be  numbered,  such  as  the  cattle 
passing  through  the  gate  of  a  city,  or  the  more  favourite  occupation  of 
counting  a  heap  of  heads  cut  off  from  the  king's  enemies, — ^two  men 
pictured  with  writing  materials  in  their  hands,  one  of  them  having 
a  little  slab  with  a  pointed  tool  digging  into  its  surface,  and  the 
other  usually  provided  with  a  flexible  r^,  the  end  hanging  loosely 
down,  upon  which  he  is  obviously  writing  with  ink — no  doubt  checking 
his  companion.  The  contemporary  records  of  the  Bible  show  the  same 
usage.  Isaiah,  viii.  1,  mentions  a  roll  for  writing ;  and  in  xxxiv.  4, 
the  rolling  of  a  book  is  alluded  to.  Of  the  etymology  of  these  words, 
from  a  verb  signifying  to  roll,  there  is  no  doubt ;  about  the  ink  of 
Jeremiah  (xxxvi.  18),  and  the  inkhom  of  Ezekiel  (ix.  2),  there  is  less 
certainty,  although  the  usual  acceptation  of  the  words  is  probably  the 
right  one. 

The  decipherment  of  the  third  class  of  cuneiform  inscriptions  is  due 
mainly  to  tiie  sagacity  of  Sir  Henry  Rawlinson,  though  much  has  been 
done  by  Dr.  Hinoks  and  Mons.  Oppert.  Sir  Henry  was  favourably 
placed  at  Bagdad  for  making  himseH  acquainted  with  the  inscriptions 
found  by  Layard,  which  passed  through  his  hands  on  their  way  to 
England;  he  had  a  criticid  knowledge  of  the  Arabic  language,  and  he 
was  not  unacquainted  with  the  other  Semitic  tongues.  As  soon  as  he 
saw  the  value  of  the  new  discoveries  which  Layaid  and  Botta  were 
copiously  bringing  to  light,  he  quitted  the  studv  of  the  first  branches 
of  the  investigation,  now  almost  exhausted,  and  plunged  eagerly  into 
the  new  mine.  In  spite  of  all  the  difficulties  attending  the  clumsy  and 
enigmatical  Assyrian  mode  of  writing,  which  can  hardly  be  called  an 
^  alphabet,  he  miade  rapid  way,  aided  by  the  unfortunately  muchr 
damaged  version  of  the  Behistun  inscription  in  the  Babylonian  lan- 
guage and  character,  which  were  sufficiently  like  the  Assyrian  to 
enable  a  phUologer  to  make  his  first  steps  wi&  confidence.  Into  the 
details  of  the  decipherment  this  is  not  the  place  to  enter.  Colond 
Rawlinson's  memoir,  containing  his  analysis  of  a  considerable  portion 
of  the  great  Babylonian  inscription,  was  printed  in  1851  by  the  Royal 
Asiatic  Society.  This  still  awaits  completion;  but  enough  is  given 
there  to  enable  a  man  with  a  good*  knowledge  of  Semitic  languageei, 
Hebrew  especially,  to  read  many  passages  in  any  historical  monument. 
It  has  already  in  this  country  enabled  Mr.  Fox  Talbot  to  translate 
nearly  the  whole  of  the  annals  of  Tiglath  Pileeer  I.,  and  some  portions 
of  the  hieratic  slab  of  Nebuchadnezzar  which  was  presented  to  the 
East  India  Company  in  the  beginning  of  this  century.  The  frequent 
admixture  of  the  forms  and  words  of  the  ancient  race  who  preceded 
the  Assyrians  in  the  lands  watered  by  the  Tigris  and  Euphrates,  the 
probable  inventors  of  this  mode  of  writing,  concur  with  the  clumsy 
adaptation  of  the  alphabet  to  puzzle  the  most  learned  and  energetic 
investigator  in  many  places.  The  number  of  vocabularies  found  in  the 
ruins  of  palaces,  upon  which  the  ancient  Turanian  words  are  explained 
in  ordinary  Assyrian,  shows  that  the  difficulty  was  felt  twenty-six  or 
twenty-seven  centuries  ago,  when  the  language  was  vernacular:  we 
may  expect  to  find  it  greater  now.  The  difficulties  are  gradually 
diminishing,  but  much  remains  to  be  done ;  and  the  very  fragmentary 
condition  of  the  vocabulaiies  found  will  perhaps  render  a  complete 
knowledge  of  Assyrian  impossible.  But  we  do  not  despair ;  the  first 
part  of  the  '  Corpus  Inscriptionum,'  compiled  by  Sir  Henry  Rawlinson^ 
and  printed  at  the  cost  of  government,  is  already  completed,  com- 
prising 70  large  sheets  of  monuments,  chieflv  historical,  beginning 
with  the  stamped  bricks  of  the  ancient  Turanian  monarchs  of  twenty 
centuries  before  the  Christian  era,  and  proceeding  downwards  to  the 
annals  of  the  successors  of  Nebuchadnezzar.  A  second  part  is  in 
preparation,  which  will  contain  vocabularies,  mathematical  tables, 
astronomical  observations  and  calendars,  mythological  tablets,  lists  of 
I  dynasties,  descriptions  of  countries^  rivers,  and  mountains,  classified 
i  lists  of  animals,  and  a  great  variety  of  miscellaneous  matter.  When 
,  the  united  eflorts  of  some  dozen  patient  and  energetic  learned  men 
shall  be  brought  to  bear  upon  this  mass  of  material,  we  may  hope  that 
every  thing  will  be  discovered  which  is  not  really  impossible. 

A  good  many  Assyrian  inscriptions  have  been  found  in  the  hieratic 
character,  which  diverges  from  the  ordinary  form  much  in  the  same 
way  that  the  various  monkish  forms  called  Gothic,  Old  English,  &c., 
differ  from  the  Roman  type.  These  would  have  formed  a  more  serious 
difficulty  but  for  the  discovery  of  a  fragment,  now  in  the  British 
Museum,  which  was  very  accurately  engraved  and  published  by  Ker 
Porter.  This  proved  to  be,  so  far  as  it  went,  a  copy  in  cursive  cha- 
racter of  the  great  inscription  of  Nebuchadnezzar,  engraved  in  the 
complex  hieratic  character.    Three  of  the  inscriptions  in  the  voltinM 


8» 


CUPEL;  CUPELLATION. 


CURABINB. 


M 


meniioned  above,  prepared  by  Sir  Henry  C.  RawlinBon,  are  in  this 
character. 

The  inscriptione  of  Van  in  Armenia,  copied  by  Schulta,  and  pub- 
lished by  the  Asiatic  Society  of  Paris,  have  not  yet  been  read.  A  &ir 
commencement  was  made,  by  Dr.  Hincks  in  the  ninth  volume  of  the 
Royal  Asiatic  Society's  Jounial,  1848.  Dr.  Hincks  gave  some  strong 
reasons  for  considering  the  language  to  be  of  the  Indo-Gtermanio 
family;  but  we  are  not  aware  that  he  has  followed  up  his  investi- 
gations. 

The  incriptions  of  Susa  appear  to  be  in  a  Turanian  language ;  but 
they  have  not  yet  been  seriously  investigated,  and,  in  fact,  &iey  are 
too  few  to  afford'  much  scope  to  a  decipherer.  Several  of  the  words 
appear  to  be  identical  with  those  of  the  inscriptions  of  the  second 
dass ;  but  the  alphabet  is  on  the  whole  more  complex  than  that  of  the 
Assyrian  class. 

The  language  of  the  predecessors  of  the  Assyrians,  who  appear  to 
have  been  named  Accadi,  will  form  a  more  serious  study ;  the  consider* 
able  number  of  slabs  in  their  language  now  in  the  British  Museum, 
and  the  continued  influence  of  that  language  upon,  or  at  least  admix- 
ture with,  the  Assyrian  of  all  the  monuments,  will  by-and-bye  excite 
more  attention  thim  it  tias  yet  met  with.  A  small  grammatical  tablet, 
on  which  the  Aocad  forms  are  compared  with  the  Assyrian,  was  copied 
by  Mens.  Oppert,  who  has  also  published  in  Paris  a  iraluable  historical 
sketch  of  the  history  of  cuneiform  decipherment 

A  few  remarks  may  be  allowed  on  the  reality  of  cuneiform  decipher* 
ment,  as  doubts  have  often  been  expressed  in  relation  to  this  reality. 
It  has  been  vehemently  disputed  by  some  persons  of  note,  though  we 
are  not  aware  of  the  grounds  of  their  objections.  We  have  heard  of 
two  arguments  only,  and  they  are  mutually  destructive ;  the  one  is 
that  no  decipherment  is  trustworthy  that  does  not  concur  with  some 
independent  testimony;  the  other  that  independent  testimony  renders 
the  result  suspicious,  because  a  decipherer  would,  even  unconsciously, 
suit  his  readings  to  such  testimony :  as  in  the  case  of  the  genealogy  of 
Darius,  where  tiie  Behistun  monument  agrees  with  Herodotus.  With 
regard  to  the  Persian  inscriptions,  written  in  a  limited  alphabet,  with 
words  clearly  separated,  a  denial  of  the  possibility  of  decipherment 
would  be  tantamount  to  denying  that  any  writing  in  unknown  characters 
could  ever  be  deciphered;  a  feat  easily  accomplished  by  a  clever 
schoolboy  in  his  own  tongue,  while  the  circumstance  that  a  decipherer 
works  upon  a  language  not  his  own  could  do  no  more  than  make  the 
task  difficult,  provided  that  the  language  to  be  read  was  one  that  the 
decipherer  knew  something  of.  It  would  puzzle  a  man  to  contrive  a 
false  alphabet  which  would  make  sense  of  a  short  English  inscription 
of  a  dozen  words  only,  and  the  credulity  must  be  very  ample  indeed 
that  could  swallow  such  a  contrivance  in  the  case  of  an  inscription  of 
five  hundred  lines.  There  would  be  more  reason  to  doubt  of  the  reality 
of  Assjrrian  decipherments,  because  of  the  complicated  mode  of  writing 
used,  if  we  had  not  at  our  disposal  a  pretty  long  bilingual  (in  fact 
trilingual)  inscription,  in  which  one  of  the  languages  is  Assyrian,  and 
another  read  partially  at  least  This  inscription  contains  a  laige 
number  of  names,  and  thus  it  gave  us  many  letters  of  our  new 
alphabet.  A  reasonable  objection  brought  forward  to  the  reading 
of  these  monuments  lies  in  the  allegixl  existence  of  polyphones,  or 
characters  having  several  powers.  No  doubt  some  difficulty  arose 
from  this,  but  it  has  been  overrated;  we  have  something  like  it 
in  our  own  c  and  g,  which  letters  have  two  sounds  each.  But,  strictly 
speaking,  we  believe  there  are  few,  if  any,  polyphones ;  each  letter  has 
one  sound,  though  some  have  several  sigaifications.  An  analogy  with 
this  may  be  see  in  our  letter  x,  which  has  one  sound  but  several  values. 
Most  Englishmen  seeing  Xber,  Xtmas,  Charing  X,  Charles  X.,  will  at 
once  read  December,  Christmas,  Charing  Cross,  and  Charles  the  Tenth, 
but  they  would  hardly  say  that  x  had  five  phonetic  powers.  The 
Assyrians  had  several  such  characters,  but  their  use  was  limited,  though 
the  reader  must  have  been  occasionally  in  doubt.  But  reading  is 
a  difficult  task  in  most  Oriental  nations,  and  the  accomplishment  could 
hardly  have  been  universal  in  Assyria,  nor  would  written  works  be  so 
numerous  as  to  demand  much  rapidity  in  reading.  If  many  books 
exLrted,  we  are  inclined  to  believe  that  they  were  written  on  skins  or 
leaves,  in  some  less  cimibrous  writing  than  that  of  the  montunents 
which  have  survived  the  lapse  of  so  many  centuries ;  and  traces  of 
such  writing  appear  here  and  there  on  the  Assyrian  bricks,  not  yet 
read,  but  having  some  resemblance  to  Phenidan. 

On  the  whole  we  do  not  hesitate  to  express  our  conviction  that  the 
decipherers  of  Assyrian  are  on  the  right  path,  and  that  simple  narrative 
passages  are  now  read  with  tolerable  accuracy ;  but  it  will  require  the 
united  efforts  of  many  scholars,  and  the  compilation  of  a  dictionary,  in 
which  the  varying  forms  constituting  the  power  and  the  difficull^  of 
Semitic  languages  shall  be  brought  under  their  respective  roots,  and 
their  values  thus  specified,  before  the  long  lost  monuments  now  so 
happily  discovered  snail  be  completely  understood. 

CUPEL;  CUPELLATION.     [Assayino.] 

CUPID.    [Eros.] 

CUTOLA.    [DoMB.] 

CUPPING  is  of  two  kinds :  one  by  which  some  blood  is  taken  away, 
generally  simply  termed  cupping;  the  other  when  no  blood  is  abstracted, 
which  is  acooraingly  termed  diy  cupping«  The  preliminary  steps  of 
the  operation  are  the  same  in  both  cases :  the  part  to  which  it  is 
intended  to  apply  the  cupping-glasses  is  washed  with  warm  water,  or  a 


warm  doth  is  merely  applied  to  it,  in  order  to  attract  blood  to  the 
part  A  small  bell-shaped  glass,  a  portion  of  the  air  of  which  has  been 
expelled  bv  holding  it  for  an  instant  over  the  flame  of  a  spirit-lamp,  i» 
immediately  applied  to  the  spot  which  has  be^i  prepared.  The  usual 
amount  of  pressure  on  the  part  being  diminished,  t&e  blood  flows  to 
the  part,  and  nroduces  distension  of  the  vessels  and  elevation  of  the 
Bur^koe,  as  well  as  a  purple  or  livid  colour.  If  it  be  intended  to  take 
away  blood,  the  cupping-glass  is  speedily  removed,  aud  an  instrument 
called  a  scasrificator,  containing  a  number  of  lancets,  sometimes  as  many 
as  twenty,  is  applied,  and  made  to  act  so  as  to  inflict  a  corresponding 
number  of  incisions  on  the  skin  and  subjacent  vessds.  "The  instru- 
ment is  so  constructed,  that  the  depth  to  which  the  lancets  penetrate 
may  be  made  greater  or  less  at  the  option  of  the  practitioner."  It  is 
not  in  general  advisable  that  the  depth  should  be  veiy  great,  as  more 
blood  flows,  and  the  vessels  will  continue  to  bleed  longer,  if  only 
partially  divided,  than  if  completely  cut  through.  The  cupping-glass, 
exhausted  as  before,  is  to  be  immediately  replaced,  and  if  skilfully 
applied,  and  the  air  has  not  been  too  much  rarefied,  by  whidi  too  great 
pressure  is  made  by  the  edges  of  the  glass,  a  considerable  quantity  of 
blood  will  flow  into  it  When  nearly  full,  or  if  the  blood  begin  to 
coagulate,  the  glass  is  to  be  carefully  removed,  the  wounded  part 
quickly  washed  with  a  sponge  with  warm  water,  and  the  glass  having 
been  emptied  and  washed,  is  to  be  again  applied,  hi  a  sufficient  quantity 
of  blood  should  not  have  been  obtained  by  the  first  application.  Two 
or  more  glasses  may  be  applied  to  different  spots  at  title  same  time,  so 
that  the  quantity  of  blood  desired,  or  necessary  to  obtain  the  object  in 
view,  may  be  more  quickly  abstiaoted. 

'<  Where  dry  cupping  only  is  intended,  the  glasses  may  be  permitted 
to  remain  on  tiie  dun  for  a  few  moments,  and  replaced  five  or  six  times, 
with  a  little  variation  of  their  position,  in  order  to  prevent  the  skin 
from  being  hurt  by  their  pressure." 

Cupping  by  which  blood  is  abstracted  is  used  either  where  general 
bleeding  is  unnecessary,  or  as  supplementary  to  it,  for  the  removal  of 
congestions  or  local  affections.  It  is  analogous  to  the  use  of  leeches, 
over  which,  however,  when  the  situation  of  the  part  admits  of  the 
application  of  the  glasses,  it  has  in  general  many  advantages.  The 
blood  is  more  rapidly  abstracted,  a  point  of  great  importance  m  inflam- 
matory diseases ;  there  is  lees  risk  of  subsequent  oleeding  from  the 
wounds ;  and  the  part  of  the  body  subjected  to  the  operation  is  exposed 
to  the  air  for  a  much  shorter  time.  Cupping  is  also  preferable  in  cases 
where  the  application  of  leeches  is  apt  to  m  followed  by  severe  erysipelafl 
of  the  skin. 

"  In  inflammations  and  congestions  about  the  head,  cupping  on  the 
back  of  the  neck  and  between  the  shoulders  is  a  most  useful  mode  of 
abstracting  blood ;  and  this  operation  is  also  particularly  applicable  for 
the  removal  of  blood  from  the  parietes  of  the  chest  and  abdomen  in 
diseases  of  the  different  viscera.  Its  use,  however,  is  only  admissible 
when  it  can  be  employed  without  exciting  pain,  and  irritating  the 
diseased  organ."  Many  cases  of  impending  apoplexy  may  be  warded  off 
by  the  timely  application  of  cupping-glasses  to  the  neck,  aided  l^  a 
quickly-custing  cathartic.  Where  t&e  abstraction  of  blood  is  inexpedient 
or  unnnecessary,  diy  cupping  is  often  resorted  to  with  benefit  In 
adynamic  states  of  fever,  espocially  where  the  lungs  are  complicated  in 
the  diseased  action,  if  **  farther  depletion  cannot  be  ventured  upon, 
dry  cupping  on  the  back  or  chest  will  sometimee  be  servioeable." 
(Copland's  '  Dictionary  of  Medicine,*  p.  980.)  D17  cupping  often  affords 
great  and  immediate  relief  in  many  pains  of  the  side,  not  inflammatory, 
but  hysterical,  which  occur  in  females.  The  pains  of  the  back  which 
likewise  occur  in  females  at  particular  times  may  be  much  mitigated 
by  dry  cupping.  The  pains  in  the  chest  in  consumptive  patients  are 
often  quickly  relieved  by  dry  cupping. 

Another  and  most  important  application  of  cupping  is  the  prevention 
by  its  means  of  the  absorption  of  poisonous  fluids  from  wounds.  For 
this  purpose,  anything  bv  which  a  partial  vacuum  over  the  wounded 
part  can  be  produced  will  answer,  such  as  a  wine-glass,  tumbler,  or  tea- 
cup with  a  smooth  mai^n,  from  which  the  air  has  been  partially 
expelled  by  holding  it  for  a  moment  over  a  lighted  candle.  This  mode 
was  in  use  among  the  ancients,  has  been  revived  among  the  modei-ns, 
and  is  practised  by  the  South  Americans  in  cases  of  the  bites  of 
venomous  serpents,  by  means  of  a  funnel-shaped  calabash.  The  Greeks 
called  a  cupping  instrument  aucia  (slkua),  from  its  bearing  some  resem* 
bUnce  to  the  form  of  a  melon  or  gourd. 

(Empson's  NamUiva  of  South  Afnenca,p,  66 1  Waixlrop  <m  ^ood' 
leUing  ;  Cooper's  Surgical  Dietionaay.) 

CUPBAMMONIUM,    [Coppkb.] 

CUPRIC  ACID.    [Copper.] 

CUPROCYANOQEN.    [CyakookitJ 

CUPROHYDROCYANIC  ACID.     [CTAHOOnr.] 

CURACY;  CURATE.   JClbbot.] 

CURARA.    [CuRARnrB.]" 

CURARINE.  An  alkaloid  of  unknown  composition  found  in  eu- 
rara,  the  poisonous  extract  of  the  plant  called  mavaeure,  used  by  the 
SouiJi  American  Indians  for  poisoning  their  arrows.  .  Curarine  is 
obtained  from  curara  by  a  tedious  process  which  need  not  be  here 
detailed.  It  presents  the  appearance  of  a  yellow  homy  deliouesoent 
mass,  having  a  very  bitter  taste.  It  appears  to  form  neutral  salts  with 
acids,  but  aU  those  known  are  uncrystaUisable.  The  most  remarkable 
property  of  the  curaxa,  from  which  it  is  extracted,  is  that  it  may  be 
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Ukeu  into  the  alimentary  canal  of  man  or  of  animals  with  impunity, 
whilst  a  very  small  quantity  introduced  beneath  the  skin,  rapidly 
produces  fatal  results, 

CU'RATUB  (from  curare  ;  that  is,  "  to  care,"  or  "  take  care  "),  one 
who  is  appointed  to  take  care  of  anything :  in  this  general  sense  there 
were  many  kinds  uf  curators. 

In  the  civil  law  the  word  denotes  one  who  is  appointed  to  administer 
the  estate  of  any  person  who  is  not  legally  competent  to  manage  his 
property.  1.  There  was  the  curatorship  (that  is,  guardianship)  of 
minors  (cura  minorum).  Every  person  who  was  aui  juris  (that  is,  not 
subject  to  paternal  or  domestic  dominion,  but  who  was  still  under  age) 
was  put  under  the  superintendence  of  a  guardian.  But  the  Boman 
law  distinguishes  two  lunds  of  guardianship ;  namely,  tutelage  (tutela) 
and  curatursbip  {citratda).  (Institutes  of  Justinian,  i.  13.)  The  former 
kind  of  guardianship  was  in  use  if  the  minor  was  impubes;  that  is,  if 
a  male  minor  was  not  fourteen  and  a  female  not  twelve  yearn  old.  The 
guardian  in  this  case  was  called  tutor,  and  the  minor,  pupillus.  After 
the  tutelage  was  ended,  in  order  to  give  some  legal  protection  to  those 
who,  owing  to  youth  and  inexperience,  might  be  overreached,  without 
interfering  witn  the  old  principle  of  full  legal  capacity  being  attained  at 
the  age  of  puberty,  a  law  (Lex  Plsetoria)  of  uncertain  date  was  passed, 
dividing  citizens  mto  two  classes,  those  above  and  those  below  twtoty- 
five  years  of  age,  for  the  purpose  of  protecting  minors  against  fraud, 
by  enabling  mem  to  receive  curators  till  they  attained  twenty-five 
years.  This  distinction  had  some  important  consequences  in  the  civil 
law,  which  have  only  recently  fallen  into  disuse  even  in  countries 
where  the  Boman  law  is  .still  in  force, — a  distinction  which  Savigny 
has  seized  with  his  practised  eye  and  explained  with  his  usual  clear- 
ness and  ability.  The  maxim  of  the  Bomans,  "  personed  non  rei  vel 
caussd  tutor  datur  "  (D.  26,  26, 14),  is  the  key  to  the  whole  system 
of  Boman  tutelage.  The  persona  is  the  legal  personal  capacity  of  the 
ward,  his  capacity  for  formal  transactions.  The  tutors  principal 
duty  was  to  render  this  capacity  complete  (which  is  the  meaning  of 
the  passage),  and  therefore  his  functions  extended  necessarily  over 
the  whole  property  of  the  ward,  whose  incapacity  to  contract  or  to 
enter  Into  any  kind  of  business  was  supplied  by  the  tutor's  direct 
personal  intervention  (auctoritas).  The  distinctive  and  important 
function  of  the  Boman  tutor,  therefore,  was  to  do  what  the  ward  could 
not  legally  do  for  himself,  and  what  a  mere  represetUtUive  could  not  do 
for  him ;  namely,  transact  mancipations,  stipulations,  and  other  such 
forms.  Hence  we  obtain  the  precise  difference  between  the  tutor  and 
the  curator, — that  the  former  was  the  legal  alter  ego  of  the  pupil  or 
minor ;  the  latter  the  mere  representative  of  the  ward,  the  ordinary 
administrator  of  his  rights ;  and,  therefore,  in  the  maxim  ''  per  extra- 
neam  personam  nihil  adquiri  (ne  que  alienari)  posse,"  I.  2.  9.  5.  the 
difference  between  the  tutor  and  the  curator  is  distinctly  aimed  at. 
(See  '  The  Vocation  of  our  Age  for  Legislation,'  by  Von  Savigny,  trans, 
by  A.  Hay  ward,'  p.  121 )  According  to  the  strictness  of  law,  the 
curatorship  terminated  with  the  twenty-fifth  year  of  the  minor;  but  it 
could  also  be  determined  by  a  solemn  declaration  of  the  emperor  that 
the  minor  should  be  of  age.  (C.  2,  tit  45,  de  us  qui  veniam  setatis.) 
This  was  called  receiving  veniam  setatis,  and  it  could  take  place  in  the 
case  of  males  in  their  twentieth,  and  finales  in  their  eighteenth  year. 
2.  As  spendthrifts  and  deaf  and  dumb  persons  could  not  legally  admi- 
nister their  estates,  they  also  were  put  under  the  superintendence  of  a 
curator.  3.  A  third  kind  of  curator  was  the  curator  bonorum ;  that  is, 
a  trustee  for  tue  administration  of  the  estate  of  absent  or  deceased 
persons  and  insolvent  debtors.  Between  this  curatorship  and  that  of  a 
minor  there  wa^i  this  important  difference ;  the  latter  was  regarded  as 
a  public  office,  which  could  not  be  refused,  except  for  such  reasons  as 
the  law  allowed ;  whilst  between  tutela  and  curatela  this  distinction 
deserves  notioe,  that  the  duties  of  the  tutor  related  to  the  person  of 
the  pupil,  those  of  the  curator  to  the  property. 

(Gains,  i.  §§  197-200 ;  Just,  1,  23-26 ;  D.  26,  a-10,  and  27 ;  and  6, 
31-75;  *Ulp.  Frag.,'  tit  U  &  12;  'Wamkonig  Institutiones,' lib.  i. 
ch.  4,  $§  238-266 ;  '  Muhlenbruoh  Dootrina  Pandectarum,'  vol.  ill., 


ch.  S,  §§  576-608;  and  'PlcUonary  of  Greek  and  Boman  AnUquities/ 
article  *  Curator.*) 

Curators  in  ancient  Borne  were  also  public  officers  of  TwiouA  kinds, 
particularly  after  the  time  of  Augustus,  who  established  several  officers 
with  this  title.  (Suet,  *  Vit  Aug.,'  cap.  37.)  1.  Curatoree  vianim ; 
that  is,  curators  who  superintended  the  laying  out  and  repairing  of  the 
public  roads.  This  office  existed  imder  the  republic,  but  it  was  only 
held  as  an  extraordinary  one,  and  was  conferred  for  special  pur- 
poses. 2.  Curatores  operum  publicorum,  aquarum,  cloacarum,  who 
had  the  supermtendence  of  the  public  buildings,  theatres,  bridges, 
aqueducts,  and  cloaose.  3.  Curatores  alvei  Tiberis,  who  were  the  con- 
servators of  the  Tiber.  4.  Curatores  frumenti  populo  dividundi,  whose 
duty  was  to  distribute  com  among  the  people.  Under  ^e  emperors 
we  find  other  officers  with  the  name  of  curatores;  as,  for  instance,  the 
curatores  ludorum,  who  had  the  superintendence  of  the  public  amuse- 
ments ;  and  curatores  reipublicft,  also  called  logiste,  whose  duty  it  was 
to  administer  the  landed  property  of  municipia. 

CUBCUMA  LONGA,  Medical  ProperHe$  of.  This  perennial  plant, 
belonging  to  the  tribe  Zinffibemcea,  is  not  ascertained  to  be  native  of 
any  particular  country  in  the  East ;  it  is  occasionally  wild,  and  it  is 
also  extensively  cultivated  in  China,  Java,  Malacca,  and  in  Bengal, 
prospering  in  a  moist  but  not  swampy  soil.  The  mods  of  colture  is 
described  under  Curcuma,  in  Nat.  Hist.  Div.  The  Chinese  sort  is 
most  esteemed,  rather  on  account  of  its  superior  richness  in  colouring 
matter  than  from  any  other  cause.  Two  varieties  are  found  in  com- 
merce, the  round  turmeric  (Ourcwna  rotunda)  and  long  turmeric  (C 
longa).  These  are  generally  regarded  as  the  produce  of  the  same 
iplant;  but  even  were  they  yielded  by  two,  it  is  altogether  incorrect 
to  assign  the  round  to  Owreu/na  rotunda,  Linn.,  which  is  the  Kcem-p' 
feria  ovata,  Bosooe,  a  rare  plant,  the  root  of  which  is  destitute  of  any 
colouring  principle.  The  name  is  derived  from  the  Persian  kurkum, 
which  means  saitfron  ;  hence  it  is  termed  Saffiim  des  Indes,  but  must 
not  be  confounded  with  common  saffiron,  from  Crocus  sattncs.  It  is 
likewise  called  by  the  French  Terra  meriia  (Curouma,  haeo  Gailis 
Terra  merita  male  dicitur),  see  Boyle, '  Antiquity  of  Hindoo  Medicine/ 
p.  87.  The  rhizoma  or  roatstock  alone  contains  the  aromatic  and 
colouring  principles,  as  the  tubers  common  in  this  and  other  sdtami- 
neous  plants,  are  devoid  of  both,  and  yield  much  of  the  East  Indian 
arrow-^oot,  being  one  of  the  kinds  called  by  the  natives  Tikor.  Cur^ 
cuma  xedoaria,  Boxb.,  yields  zedoary,  which  resembles  turmeric 

Bound  turmeric  occurs  in  knobs,  roundish,  ovate,  or  oval,  sometimes 
pointed,  and  insensibly  running  into  the  long  turmeric,  and  is  of  a 
deeper,  more  camboge-like  colour  in  the  interior.  The  pieces  are  from 
one  to  two  inches  long,  and  nearly  one  in  diameter.  The  long  turmeric 
occurs  in  pieces  about  two  inches  long,  either  straight,  or  curved,  and 
doubled  up,  presenting  on  the  surface  more  marks  whence  the  root- 
fibres  have  sprung.  The  colour  externally  is  of  a  brownish  yellow, 
internally  lighter  than  that  of  the  round  sort  The  fracture  has  a 
waxy  appearance,  and  .the  odour  is  unctuous.  The  taste  is  Intterish, 
aromatic,  and  like  ginger,  but  less  potent.  "  In  the  fresh  state  it  has 
a  rather  unpleasant  smell,  somewhat  resembling  cerate,  which  goes  off 
a  good  deal  on  drying." — Ainslie's  '  Mat  Indies.'  This  article  is  very 
liable  to  be  eaten  by  small  beetles.  Old,  worm-eaten  specimens  should 
be  rejected.  Hard  compact  pieces,  which  with  difficulty  can  be 
powdered,  are  best.  It  has  been  analysed  by  John,  and  subsequently 
by  Vogel  and  Pelletier :— 


John's  Analysis. 
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The  colouring  matter  is  given  out  very  freely  to  water,  and  alcohol. 
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but  eurcumin  in  a  pure  state  can  only  be  obtained  by  digesting  the 
alcoholic  extract  of  turmeric  in  ether,  and  evaporating  &e  etherial 
tincture  to  dryness.  Its  appearance  in  the  mass  is  brownish-yellow, 
but  when  powdered,  a  full  yellow.  It  is  tasteless,  odourless,  almost 
insoluble  in  water,  but  readily  soluble  in  alcohol  and  ether.  The 
alkalies  colour  it  a  reddiah-brown,  snd  readily  dissolve  it  The  alco- 
holic solution  evaporated  with  boraeic  acid  becomes  red.  Hydro- 
chloric acid  also  reddens  it.  The  alcoholic  solution  of  eurcumin  pro- 
duces coloured  precipitates,  with  several  salts,  such  as  acetate  of  lead 
and  nitrate  of  silver  (Pereira).  The  frequent  use  of  turmeric  as  a  test 
renders  a  knowledge  of  these  points  necessary.  (See  Fresenius, 
'  Chemical  Analysis,'  by  Bullock,  p.  81.) 

Turmeric  has  aromatic  qualities  which  render  it  useful  in  languid 
habits,  where  digestion  is  difficult,  and  the  circulation  slow.  The 
repute  it  enjoyed  as  a  cure  for  jaundice  and  dropsies  was  founded  on 
the  doctrine  of  signatures  (Cullen, '  Mat.  Med.,'  i.  p.  25).  It  is  of  some 
importance  as  a  dye,  but  it  is  as  a  condiment,  both  in  the  East  and 
in  this  country,  that  it  merits  notice,  as  it  is  an  ingredient  in  all  curry 
powders  and  cuny  pastes.  When  in  excess  the  colour  is  too  brown, 
and  one  flavour  predominates,  which  is  contrary  to  sound  apidan  law. 
The  same  observation  applies  to  Cayenne  pepper.  "With  us,  tur- 
meric and  Cayenne  pepper  prevail  in  tiiem  far  too  powerfully." — 
Acton's  '  Modem  Cookei-y,'  p.  227.  The  preceding  table,  extracted 
from  the  '  Pharmaceutical  Journal,'  vol.  iv.  p.  864,  supplies  an  infinite 
variety  of  receipts  for  preparing  curry  powder.  But  whichever  is 
preferred  should  have  added  to  it  some  muskroomrpmodet.  The  meat, 
nsh,  or  whatever  article  is  employed  as  the  basis  of  the  curry  should 
always  be  so  perfectly  boiled  that  it  can  be  eaten  with  a  spoon.  This 
necessarily  destroys  the  natural  flavour  of  the  meat.  The  mushroom- 
powder  contains  osmazome,  the  source  of  flavour  in  meat,  and  con- 
sequently it  restores  what  the  long  cooking  has  dissipated.  The 
ciury-powder  should  not  be  added  to  the  dish  till  a  few  minutes  before 
it  is  to  be  served  to  table. 

In  the  East,  ready  mixed  ingredients  are  carried  about  from  place  to 
place,  forming  extensive  articles  of  commerce,  imder  the  name  of 
curry-stuff.  These  differ,  according  to  the  localities  and  taste  of  the 
natives ;  but  whatever  be  the  basis  of  a  curry,  the  superiority  of  Indian 
to  European  curries,  is  the  addition  of  fresh  acid  vegetables.  It  was 
a  great  error  therefore  in  M.  Soyer,  in  his  '  Modem  Housewife '  to 
enjoin  sugar  as  an  ingredient.  The  Ceylon  curry-stuff  consists  of  "  a 
piece  of  green  ginger,  two  cloves  of  garlic,  a  few  coriander  and  cummin 
fruits  (seeds  commonly),  six  small  onions,  one  dry  chili  or  capsicum, 
Bix  or  eight  corns  of  pepper,  a  small  piece  of  turmeric,  half  a  dessert 
spoonful  of  butter,  half  a  cocoa-nut,  and  half  a  lime."  Simmonds', 
'  Dictionary  of  Trade  Products.' 

CURCUMIN.  A  resinous  colouring  matter  found  in  turmeric-root. 
The  root  is  first  exhausted  with  boiling  water :  boiling  alcohol  then 
dissolves  eurcumin  from  the  residue.  It  may  be  further  purified  by 
solution  in  ether. 

Curcumin  is  amorphous,  nearly  insoluble  in  water,  but  very  solu- 
ble in  alcohol  and  ether.  It  is  bleached  by  exposure  to  the  sun's  rays. 
It  readily  dissolves  in  alkalies  with  a  deep  red-brown  colour.  Hence 
the  use  of  papers  imbued  with  turmeric  (turmeric  papers)  for  the 
detection  of  an  alkaline  re-action.    Curcumin  consists  of 

Carbon      •••;...     68*60 

Hydrogen 7*94 

Oxygea     .«-••••    2S'87 
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CUEDS  AND  WHEY.    [Cassn.] 

CURFEW.  The  custom  of  covering  up  their  fires  about  suA-set  in 
summer,  and  about  eight  or  nine  at  night  in  winter,  at  the  ringing  of 
bell  called  the  cofuvre  /ne,  or  curfew  bell,  is  supposed  to  have  been 
introduced  by  William  I.,  and  to  have  been  imposed  upon  the  English, 
as  a  badge  of  servitude.  But  the  custom  appears  to  have  prevailed 
throughout  Europe  prior  to  this  period ;  and  was  intended  as  a  pre- 
caution against  fires,  which  were  then  very  frequent  and  destructive, 
so  many  houses  being  built  of  wood.  Henry  I.  appears  to  have 
restored  the  use  of  lamps  and  candles  at  court  in  the  night  after  the 
ringing  of  the  curfew  beU,  which  had  been  prohibited  by  his  pre- 
decessors.    (WilL  Malmesb.  fol.  88.) 

Although  spoken  of  by  modem  writers  as  a  tyrannical  custom,  we 
find  the  curfew  mentioned  to  a  late  period  as  a  common  and  approved 
regulation.  Among  the  charges  directed  for  the  wardmote  inquests  in 
London,  in  the  mayoralty  of  Sir  Henry  Colet,  in  1495,  it  is  said,  ''Also 
yf  there  be  anye  paryshe  clerke  that  ryngeth  curfewe  after  the  curfewe 
be  ronge  at  Bowe  Chyrche,  or  St.  Bryde's  Church,  or  St  Qyles- 
without-Cripelgate,  all  such  to  be  presented  "  (Knight's  '  Life  of 
Dean  Colet.')  The  same  charge  remained  in  the  wardmote  inquest,  as 
printed  in  1649.  Hutchins,  in  his  '  History  of  Dorsetshire,'  vol.  ii, 
speaking  of  Mapouder  church,  in  that  county,  mentions  land  given 
''  to  find  a  man  to  ring  the  morning  and  curfew  bell  throughout  the 
year."  In  the  same  volume,  under  Ibberton,  is  mentioned  an  acre 
given  for  ringing  the  eight  o'clock  bell,  and  4^.  for  ringing  the  morning 
beU.  At  Bu-king,  in  £asex,  the  tower  of  the  fire-bdl  or  cmrfew  still 
stands,  and  bears  the  name,  though  no  longer  used  for  its  pristine 
purpose.    Bishop  Hall,  in  his  '  Virgidemiarimi,'  printed  in  1599  (b.  iii. 


sat.  4),  speaks  of  the  gift  of  a  new  rop«  to  ring  the  ecvlew  bell  as  of 
oocsAonal  ooouirenoe  in  his  time  :-- 

*<  Whoever  gives  a  paSre  of  velvet  thoes 
To  the  Holy  Kood,  or  liberally  allowes 
But  a  new  rope  to  ring  the  curfew  bell. 
But  he  desiree  that  hia  great  deed  may  dwdl, 
Or  graven  in  the  ehaneel  window  glasse, 
Or  in  the  lasting  tombe  of  pUted  braas." 

The  curfew  bell,  strictly  as  such,  had  probably  falkn  into  disuse 
previous  to  the  time  of  Shakspere,  who  in  'Borneo  and  Juliet' 
applies  the  term  to  the  morning  bell : — 

"  The  second  cock  hath  crow'd, 
The  curfew  bell  haa  rang,  'tis  three  o'clock.'* 

In  the '  Antiquarian  Repertory,'  old  edit.,  vol.  I.,  is  an  engraving  of 
an  iron  implement  which  is  called  a  curfew,  or  eover-fire,  formerly 
belonging  to  Qostling,  the  historian  of  Canterbury,  and  presumed  to 
be  of  very  ancient  if  not  of  Korman  origin,  but  whidi  in  reality  is  no 
more  than  an  ex  tempore  oven,  lately  if  not  stiH  used  in  many  parte  of 
England  for  baking  small  viands  :  the  hearth  is  first  heated,  the  viand 
placed  upon  it,  and  then  covered  with  this  Implement,  the  embers 
being  raked  round  and  above  it.  The  practice  of  ringing  the  church 
bell  at  eight  o'clock  in  the  evening  is  still  continued  in  many  parts  of 
England;  and  in  many  places  where  it  is  no  longer  rung,  it  hem  only 
been  discontinued  within  memory. 

CURIA.      [COMITIA.] 

CURRANTS.  The  fruit  of  the  various  species  of  JRlhes  (for  the 
botanical  account  of  which,  see  Ribbs,  in  Nat.  Hist.  Div.)  has  been 
used  in  medicine  to  allay  thirst,  and  it  is  said  to  lessen  the  secretion  of 
bile.  The  juice  of  the  red  currant  is  sometimes  employed  in  making 
punch,  and  mixed  with  water  forms  the  eau  de  groseiiles  of  the  French. 
It  is  also  made  into  a  jelly,  and  the  berries  are  used  for  making  tarts 
and  puddings.  When  ripe  the  fruit  makes  an  exceUent  wine,  which 
is  much  used  in  the  rural  districts  of  England.  The  juice  of  the  black 
currant  is  even  more  generally  employed  for  making  jelly,  and  the 
fruit  is  likewise  used  for  tarts  and  pud^ngs,  and  wine. 

All  the  sorts  are  hardy  plants,  growing  freely  and  bearing  a  plentiful 
crop  of  fruit.  They  thrive  almost  as  well  in  one  situation  as  another, 
whether  it  be  open  or  shady,  free  or  confined.  This  permits  of  the 
ripening  of  the  fruit  throughout  a  long  period,  so  that  it  may  be 
obtained  as  early  as  June  and  as  late  as  October.  Common  garden 
soil  is  suited  to  them,  which  should  be  tilled  and  recruited  from  time 
to  time  with  fresh  manure.  The  largest  crops  are  produced  in  a 
strong  loam  or  improved  clay  soiL  They  are  earlier  in  a  light  soil. 
Previous  to  planting,  the  soil  should  be  dug  two  feet  deep,  and  this 
may  be  done  at  any  time  from  October  to  February  or  March.  They 
are  chiefly  propagated  by  cuttings  obtained  early  in  the  spring.  These 
should  consist  of  the  previous  year's  shoots  taken  from  bearing- 
branches,  and  be  from  ten  inches  to  a  foot  in  length.  They  should 
be  planted  4  or  5  inches  deep  and  may  be  watered  in  spring.  In  the 
summer  all  the  shoots  or  buds  should  be  removed  except  three.  In  the 
following  autunm  they  may  be  transplanted.  Currant  bushes  are 
best  planted  by  thenosdves,  and  the  distance  between  the  rows  should 
not  be  less  thui  from  7  to  9  feet.  They  will  grow  freely  against  a 
wall,  and  when  thus  planted  with  a  south  or  south-west  aspect  will 
produce  ripe  fruit  three  weeks  earlier  than  standards  with  a  north  or 
north-east  aspect :  fruit  may  be  preserved  good  till  October,  and  if 
matted,  as  late  as  November.  Grown  on  espalier  rails  the  fruit  is 
produced  in  the  finest  order. 

The  fruit  of  the  currant  should  be  gathered  in  dry  weather,  as  when 
gathered  in  rain  it  loses  its  flavour. 

I  CURRENCY.  In  this  article  it  is  proposed  to  present  some  of  the 
fundamental  principles  of  this  great  subject,  a  full  inquiry  into  which 
is  beyond  the  scope  and  objects  of  our  undertaking.  The  term  currency 
is  used  to  express  the  circulating  medium  of  exchange,  by  means  of 

,  which  sales  and  purchases  are  effected  without  the  necessity  of  a 
recourse  to  barter.  Various  contrivances  have  been  adopted  at  different 
periods  of  the  civilisation  of  nations  for  this  purpose :  stamped  pieces 

;  of  leather  passed  as  money  among  the  ancient  Lacedaemonians  corium 
Jormd  publicd  percussum  (Seneca,  *  De  Benef.'  lib.  v.  cap.  14)  and  Car- 

I  thaginians.  Salt  in  lumps  was  used  as  money  among  the  Abyssiniona 
(Smith, '  Wealth  of  Nat.'  b.  i  cap.  4).  The  sheila  caUed  cowries  con- 
stitute the  received  currency  in  parts  of  Hindostan  and  the  interior  of 
Africa.  When  the  Spaniards  first  visited  Mexico,  the  natives,  it  is 
said,  used  cocoa  nuts  as  the  medium  of  exchange.  Tobacco  made  up 
in  bars  or  rolls,  in  Virginia  and  some  other  states  of  North  America, 
in  the  early  periods  of  their  settlement,  were  made  legal  tender  by  law 
(Tatham  '  Histor.  Essay  on  Tobacco').  But  there  are  obvious  objec- 
tions to  each  of  these  or  similar  materials  of  a  currency,  either  from 
btilk,  weight,  want  of  invariability  of  value,  want  of  durability,  or  some 
other  requisite  to  a  convenient  medium  of  circulation.  These  reasons 
have  driven  all  civilised  nations  to  the  emplovment  of  gold  and  silver, 
coined  into  pieces  of  different  values,  aa  the  basis  of  their  current 
money.  [Bullion.]  But  as  population  increases,  and  the  Wiuts  of 
men  multiply,  and  the  movement  of  commerce  becomes  more  rapid 
and  oftener  repeated,  the  quantity  of  gold  and  silver  money  requisite 

I  for  carrying  on  the  increasing  nimiber  of  the  operations^ofjrade  and 
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business  increases,  and  the  cost  of  such  a  currency  becomes  enor- 
mously magnified :  and  hence  arises  a  difficulty  which  has  given 
birth  to  one  of  the  most  refined  of  all  the  expedients  for  &cili- 
tating  intercourse  which  the  necessities  of  society  have  generated. 
Paper  money  is  the  result :  whereby  in  the  larger  transactions  of  busi- 
ness an  acknowledgment  of  a  debt  or  a  promise  to  pay,  expressed  in 
writing,  by  an  individual  or  body  of  individuals,  passes  from  hand  to 
hand  as  money,  the  circulation,  of  such  paper  depending,  in  the  first 
instance,  on  the  credit  of  the  person  who  acknowledges  his  liability  or 
pledges  his  promise,  and  subsequently  on  the  credit,  in  addition,  of  those 
who  suocesaively  receive  and  pay  the  instrument  as  though  it  were 
really  worth  so  much  money  as  it  purports  to  be  worth.  By  this 
means,  therefore,  a  lai^  addition  may  be  made  to  the  circulating 
medium  of  a  country,  at  a  small  expense,  as  compared  to  the  expense  of 
providing  the  same  amount  of  metallic  money.  In  fact,  a  paper  cur- 
Tency  substitutes  credit  for  coin.  In  France,  the  currency  is  wholly 
metallic,  consisting  of  gold,  silver,  and  copper.  Their  gold  and  silver 
currency  has  been  estimated  as  of  the  value  of  2200  to  2500  millions 
of  francs  :  the  maintaining  of  which  (supposing  the  usual  rate  of  profit 
to  be  6  per  cent,  per  annum,  or  that  the  money,  if  not  employed  in 
the  coinage  but  employed  in  business,  would  have,  in  ordinary  times, 
fetched  that  profit)  would  yearly  cost  the  public  exchequer  132  millions 
of  francs,  wiUiout  calculating  wear  and  tear  and  loss.  With  these  and 
other  additional  expenses  depending  on  casualties,  it  may  fairly  be 
inferred  that  the  cost,  to  the  nation,  of  the  gold  and  silver  portion  of 
the  currency  of  France  is  not  much  less  than  six  million  pounds  sterling 
a  year.  In  this  country,  the  national  currency  is  partly  metallic  and 
partly  of  paper;  the  latter  being  divisible  into  inconvertible  paper 
money  and  convertible  paper  money.  The  former  consists  of  the  b^k- 
notes  of  the  Bank  of  England,  which  practically  may  be  said  to  circulate 
as  money  per  te,  because  they  constitute  a  legal  tender,  that  is,  they 
must  be  accepted  in  payment  of  debts,  and  payment  in  gold  or  silver 
is  only  demandable  for  them  at  the  Bank  of  England  or  its  branches. 
[Banking.]  The  convertible  paper  money  consists  of  the  bank-notes 
of  private  bankera  and  banking  copartnerships,  which  are  payable  in 
gold  or  Bank  of  England  notes  on  demand  at  the  respective  banks. 
These  a  creditor  cannot  be  obliged  to  receive  in  payment  of  a  debt  due 
to  him.  The  peril  of  an  inconvertible  paper  currency  is,  lest  those  in 
whose  hands  is  the  power  of  issuing  it  should  be  tempted  to  overdo 
the  quantity  of  paper  sent  into  circulation,  a  proceeding  the  results  of 
which  are  most  disastrous.  An  instance  will  show  this :  Suppose  Jones 
gives  Thompson  his  bill  of  exchange  for  8602.  at  3  months,  in  payment 
for  120  quartera  of  wheat  at  32.  a  quarter,  and  at  the  end  of  three 
months  pays  ThompEon  8602.  in  bank-notes.  But  suppose  that,  in  con- 
sequence of  an  over  issue  of  bank  paper  beyond  what  is  duly  required 
for  the  necessary  circulation,  wheat  in  the  meantime  has  risen  to  42.  a 
quarter ;  then  Thompson  can  only  buy  90  quartera  with  his  3602.,  and 
is  in  the  same  condition  as  if  he  had  in  the  course  of  the  three  months 
lost  or  been  robbed  of  30  quarters.  This  shows  why  uniformity  is  one 
qualification  of  a  proper  currency,  in  fact  an  essential ;  it  shows  how 
those  who  sell  on  credit  must  be  prejudiced  if,  between  the  date  of 
the  contract  and  the  day  on  which  the  credit  expires,  the  price  is 
altered  by  a  fluctuation  in  the  medium  of  exchange.  The  landlord  is 
also  in  the  same  position,  though  in  this  case  the  result  is  not  suscep- 
tible of  being  shown  with  the  same  clearness :  but  in  this  case  also, 
increased  abimdance  of  money  taking  place  between  the  date  at  which 
the  terms  of  a  lease  are  settled,  and  the  expiration  of  it,  are  prejudicial 
to  him  and  favourable  to  the  tenant :  on  the  other  hand,  a  diminution 
in  the  circulating  medium  has  in  general  a  tendency  to  produce  a  fall 
of  prices.  One  of  the  great  problems  of  the  currency  in  this  country 
is,  **  What  is  an  issue  of  currency  in  excess  ? "  It  has  conmionly  been 
granted  that  the  payment  by  Government  of  the  sums,  owing  by  them 
on  account  of  the  state,  in  inconvertible  bank  paper  may  cause  an 
over  issue,  so  that  the  value  of  such  paper  may  become  depreciated  by 
such  excess.  The  case  of  the  assignaU  in  France,  in  the  time  of  the 
Republic,  is  in  point.  They  were  practically  inconvertible,  they  were 
over-issued,  and  became  vastly  depreciated.  But  whetiier  the  bank- 
notes which  are  issued  by  the  Bank  of  England,  in  the  discoimt  of  bills 
of  exchange  presented  to  them  in  the  course  of  business,  can  be  issued 
in  excess,  so  as  to  be  depreciated,  has  been  much  contested.  These 
issues,  it  is  urged,  are  nothing  but  a  compliance  with  itxe  legitimate 
demands  of  the  public  for  circulating  medium ;  the  supply  of  notes  in 
such  case  is  necessarily  exactly  limited  by  the  demand,  and  by  the 
amount  of  security  which  can  be  provided  by  those  who  require  the 
accommodation :  and  therefore,  it  is  said,  there  can  be  no  excess,  and  so 
no  depreciation.  In  truth,  however,  there  is  no  tangible  limit  to  the 
public  demand  for  ready  money,  and  therefore  the  above  considerations 
nave  not  been  deemed  in  general  to  be  conclusive,  nor  do  the  best 
authorities  consider  that  there  is  any  difference,  in  respect  of  over-issue 
and  depreciation,  between  the  two  modes  of  adding  to  the  currency 
above-mentioned.  What  then  is  the  result  of  any  over-issue  of  paper 
money  in  this  country,  so  that  the  whole  currency  becomes  larger  than 
the  wants  of  trade  or  the  necessity  of  an  adequate  medium  of  exchange 
require  ?  The  over-issue  is  corrected  in  this  way :  As  soon  as  the 
over-issue  depreciates  the  whole  currency  by  more  than  1,  or  from  1  to 
2  per  cent.,  then  as  gold  is  everywhere  in  demand,  and  the  expense  of 
the  transmission  of  it  seldom  exceeds  from  1  to  2  per  cent.,  the  foreign 
exchanges  will  become  unfavourable  to  this  coimtry,  and  gold  will 


begin  to  be  worth  exporting,  and  will  be  exported,  and  the  issuen  of 
paper  must  withdraw  their  superfluous  issue  as  quickly  as  they  can,  in 
order  to  restore  the  equilibrium  of  the  currency.  That  over-issues 
may  depreciate  the  currency,  at  least  the  paper  portion  of  it,  is  manifest 
from  the  circumstance  that  in  1814  bank  paper  was  at  a  disceunt  as 
compared  with  gold  of  not  less  than  25  per  cent.  So  a  metallic  cur- 
rency may  be  depreciated  by  wear  and  tear.  Thus,  previously  to  the 
great  recoinage  of  the  silver  currency  under  Mr.  Montague,  then 
chancellor  of  the  exchequer,  in  the  reign  of  William  III.  (begun  in 
1696),  the  silver  in  circulation  wps  so  much  worn,  &c.,  that  the  golden 
guinea  passed  current  at  from  2Ss.  to  ZOs.  (Earl  of  Liverpool  on  Coins.) 

It  will  be  observed  that  amongst  the  various  descriptions  of  paper 
currency  we  have  not  included  bills  of  exchange,  cheques,  and  pro- 
missory notes  of  merchants,  &c.,  an  immense  value  of  which  is  con- 
stantly passing  from  hand  to  hand,  and  operating  in  some  respects  as 
money;  and  the  reason  why  these  kinds  of  paper  are  not  included  is 
that  there  are  substantial  and  material  differences  between  these  and 
the  former  charactera  of  paper,  such  as  the  following :  a  bank  note 
purports  to  be  payable  on  demand ;  passes  by  delivery  without  indorse- 
ment, the  party  receiving  it  has  practically  and  in  general  no  claim  on 
the  party  from  whom  he  received  it  as  payment.  (See  Grant,  on 
'Banking,*  pp.  408-412.)  Bills  of  exchange,  &c.,  are  mostly  drawn 
payable  at  a  day  to  come;  every  one  whose  hands  the  bill  passes 
through  must  indorse  it  if  he  wishes  to  pay  it  away,  and  by  so  doing 
makes  himself  liable  in  respect  of  it  for  the  ultimate  payment  of  the 
sum  mentioned  in  it.  The  circulation  of  a  bill  depends  chiefly  on  the 
confidence  felt  by  the  receiver  of  it  in  the  last  indorser,  his  own  corre- 
spondent in  trade.  The  circulation  of  a  bank  note  is  due  rather  to  the 
circumstance  of  the  character  and  responsibility  of  the  party  issuing 
the  note  being  well  known  to  the  receiver,  or  being  a  person  or  house 
of  generally  established  credit.  In  this  country  the  law  as  well  as  the 
practice  and  opinion  of  merchants  and  politicsd  economists  make  the 
same  distinction.  (Chitty  on  '  Bills,'  pp.  1,  2,  8.)  It  is  observable  also 
that  bills  of  exchange  no  where  form  the  circulation  of  any  place  or 
district,  though  they  may  each  for  the  time  it  has  to  run,  and  for  the 
amount  it  steuads  for,  have  circulated  amongst  the  persons  whose  names 
appear  upon  the  back  of  it  as  indoraera,  generally  but  a  small  nimiber 
of  persons ;  therefore  bills  of  exchange  and  promissory  notes  of  mer- 
chants, do  not  seem  to  be  money,  and  are  not  usually  (though  some 
authorities  are  of  a  different  opinion)  considered  as  forming  parts  of 
the  currency.  Some  peraons  hold  that  not  only  bills  of  exchange  and 
promissory  notes,  but  cheques  and  drafts  on  bankera,  and  even  money 
deposited  with  bankera,  are  to  be  considered  as  part  of  the  currency ; 
but  the  grounds  on  which  this  theory  is  attempted  to  be  supported, 
have  met  with  but  little  adherence.  ('  Evid.  before  Committee  of  H.  of 
Com.  on  Bank  Acts  of  1858,'  Q.  932,  933.) 

The  average  circulation  of  Bank  of  England  notes  required  for  the 
purposes  of  business  in  England  and  Wales — in  Scotland  Bank  of 
England  notes  pass  but  to  an  exceedingly  limited  extent — is  from 
19,000,0002.  to  20,000,0002.  This  amount  varies  at  different  times ;  it 
has  been  as  high  as  23,000,0002.,  and  as  low  as  17,000,0002.  ('  Evidence 
before  Committee  of  H.  of  Com.  on  Bank  Acts  of  1858,'  Q.  657,  660, 
674,  677,  947,  960.)  Yet  the  proportion  is  small  which  the  Bank  of 
England  notes  peHorm  in  the  function  of  circulation,  and  the  liquida- 
tion of  debts  and  payments  throughout  the  country.  (Idem.  Q.  2411, 
2414,2394,2771.) 

There  has  been  a  remarkable  variation  in  the  quantity  and  in  the 
denomination  of  the  Bank  of  England  notes  required  for  the  uses  of 
the  public  as  ciurency  of  late  yean.  Notwithstanding  the  great  increase 
of  population,  and  the  acceleration  of  trading  transactions  which  have 
taken  place  since  1844,  the  whole  amount  of  Bank  of  England  notes 
has  actually  diminished,  and  still  continues  to  decline.  But  the  52. 
and  102.  notes  in  circulation,  which  in  1851  irere  9,362,0002.,  had  risen 
in  1856  to  10,680,0002.;  the  notes  for  2002.  to  10002.  had  decreased 
from  5,856,0002.  in  1852,  to  8,241,0002.  in  1857.  (Report  of  same 
Committee,  pp.  iv.,  v.) 

There  is  no  means  of  learning  what  is  the  amount  of  gold,  silver,  and 
copper  coin  in  circulation  at  any  given  period ;  because  the  amount  is 
always  liable  to  fluctuations,  sometimes  by  reason  of  the  exportation 
of  sovereigns  when  the  price  of  gold  on  the  Continent  makes  it  profit- 
able to  export ;  at  other  times,  by  the  fresh  quantities  of  sovereigns 
put  into  circulation  owing  to  fresh  importations  of  gold  dust  or  biillion 
and  other  causes. 

We  wiU  conclude  this  article  by  stating  that  the  object  of  the  ex- 
isting law,  with  reference  to  the  currency  of  this  country,  is  to  render 
the  present  mixed  currency  of  metalhc  money  and  paper  variable 
according  to  the  rules  by  which  a  purely  metallic  currency  would  vary ; 
and  for  further  details  and  illustrations  of  this  very  ditticult  subject, 
the  reader  is  referred  to  the  Report  and  Evidence  above  cited,  as  oon- 
taining  the  latest  and  fullest  body  of  authorities. 

CURRENTS    [Tidal  Waters.] 

CURRY  POWDERS  AND  CURRY  PASTES.    [CtrncuMA  Longa.] 

CURRYING.    [Leather.] 

CURSITOR  BARON,  an  officer  of  the  Court  of  Exchequer,  formerly 
appointed  by  patent  to  be  one  of  the  barons  of  the  Exchequer.  His 
duty,  before  the  abolition  of  the  office,  was  to  attend  at  Westminster 
to  open  the  court  prior  to,  and  after  each  term,  to  close  it.  Prior  to 
1833  he  had  various  other  duties  to  perform;  but  since  the  act  S  ft  4 
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Will.  IV.  a  99,  much  of  the  busineaB  of  hia  office  has  entirely  oeaaed ; 
and  the  commifisionera  appointed  under  the  1  WilL  IV.  c  58,  having 
recommended  the  abolition  of  the  office,  this  was  recently  effected  on 
the  death  of  the  last  Cursitor  baron,  19  &  20  Vict.  c.  86. 

CURTATE  (shortened),  a  term  sometimes  applied  in  geometry  or 
astronomy  to  a  line  projected  orthographically  upon  a  plane.  [Pro- 
jection.] 

CURTEIN,  or  CURTANA,  the  name  given  to  the  first  or  pointless 
sword,  earned  before  the  kings  of  England  at  their  coronation ;  also 
called  the  sword  of  King  Edward  the  Confessor.  It  is  mentioned  bv 
both  these  names  in  Matthew  Paris,  under  the  year  1286,  when  detail- 
ing the  marriage  ceremonial  of  Henry  III.  In  ancient  times  it  was 
the  privilege  of  the  earls  of  Chester  to  beiu'  this  sword  before  the 
king,  which,  in  an  emblematical  form,  is  considered  as  the  sword  of 
mercy. 

CURVATURE,  a  mathematical  term  expressive  of  the  comparative 
degree  of  bending  which  takes  place  near  the  different  points  of  a 
ciirva  If  we  imagine  a  point  to  describe  a  curve,  that  is,  to  be 
continualljr  changing  the  direction  of  its  motion,  it  may  change  this 
direction  either  more  or  less  rapidly,  that  is,  describe  a  line  which  is 
more  or  less  curved.  As  in  the  article  Contact,  we  shall  first  take  a 
rough  method  of  illustration  grounded  on  the  notions  we  derive  from 
experience,  and  show  how  the  accuracy  of  mathematics  is  introduced 
into  the  definition.  We  must  suppose  the  reader  to  have  gained  the 
ideas  which  are  introduced  in  the  articles  Direction  and  Velocitt. 

Two  points,  4  and  a,  are  describing  two  curves,  the  directions  of 
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motion  at  a  and  a  being  at  and  at.  That  the  first  oarre  is  more 
curved  than  the  second,  we  may  easily  see ;  and  if  we  wished  to  give 
some  notion  of  the  comparative  degree  of  curvature,  we  might  proceed 
as  follows  :  Measure  off  equal  arcs  a  b  and  a  b  (remember  this  equality 
throughout),  say  of  one  inch  each ;  ascertain  the  directions  b  y  and 
6  V,  in  which  a  and  a  are  proceeding  when  they  arrive  at  b  and  b,  and 
measure  the  angles  b  v  t  and  bvt.  If  we  find  the  first  to  be  twice  as 
great  as  the  second,  then  the  phenomenon  by  which  we  recognise 
curvature  (change  of  direction)  is  twice  as  rapid  in  the  first  as  in  the 
second.  Hence  we  say  that,  the  curvature  of  the  first  is  twice  as  great 
as  that  of  the  second. 

But  here  arises  a  difficulty  of  the  same  kind  as  that  explained  in 
Velocitt.  The  preceding  ratio  of  two  to  one  lb  that  of  the  whole 
effects  of  curvature  from  a  to  b,  and  from  atob.  If  the  change  of 
direction  were  imiform,  that  is,  ii  every  tenth  (or  other)  part  of  a  b 
gave  a  tenth  (or  similar  other)  part  of  the  change  of  direction,  it  would 
ihen  be  indifferent  whether  we  chose  an  inch  for  ab  and  ab,  or  any 
other  length.  But  if  the  curvature  do  not  continue  uniform,  the 
comparison  of  the  united  effects  of  aJl  the  curvatures  from  a  to  B,  and 
from  atob,  does  not  give  a  proper  ratio  of  the  comparative  curvatures 
at  A  and  a.  The  only  curve  in  which  tins  is  the  case  is  the  circle, 
which  Ib  the  curve  of  uniform  curvature,  just  as  the  straight  line  is 
the  line  of  uniform  direction.  But  we  immediately  perceive  Uiat  if 
AB  and  ab  had  each  been  the  hundredth  part  of  an  inch  instead  of  an 
inch,  this  objection  would  have  held  in  a  less  degree ;  if  the  thousandth 
part  of  an  inch,  still  less,  and  so  on.  Hence,  as  in  Velocity,  it  is  not 
by  the  proportion  of  the  angles  bvt  and  bvt  that  we  get  an  exact  and 
unalterable  notion  of  what  is  taking  place  at  a  and  a,  but  by  the  limit 
to  which  that  proportion  approaches,  as  b  and  b  move  back  towards 
A  and  a,  and  the  angles  in  question  dimmiah  -without  limit.  This  is 
the  accurate  termixial  notion  on  which  the  maUiematical  theory  of 
curvature  is  founded 

If  the  two  curves  had  been  circles  (or  curves  of  uniform  curvature) 
it  is  found  that  the  limit  of  the  projportion  of  these  angles  (or  the 
proportion  of  the  angles  themselves,  wVch  for  circles  is  the  same  as 
its  limit)  LB  inversely  as  the  radii  of  the  circles ;  that  ib,  doubling  the 
radius  of  a  circle  halves  its  curvature,  and  so  on.  This  suggests  an 
absolute  measure  of  the  curvature  at  a.  Let  the  second  curve  be  a 
circle,  so  taken  that  bvt  and  bvt  shaU  have  a  limiting  proportion  of 
1  to  1,  or  shall  contiaually  approximate  to  equality,  llie  eirde  ab 
has  then  at  a  the  same  curvature  as  the  curve  at  a,  and  its  radius 
{called  the  radius  of  curvature)  being  determined,  the  degree  of  cur- 
vature at  A  is  known,  as  compared  with  that  of  any  p(Mnt  of  any  other 
curve  whose  radius  of  curvature  is  known.  This  radius  of  curvature 
is  thus  determined:  Draw  the  perpendicular  bk  and  the  chord  a B. 
Then  if  the  chord  ab  be  always  represented  by  the  fraction  c  of  an 
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inch,  and  bk  b^  ib  of  an  inch,  the  limit  towards  which  exc-r 
approaches,  as  B  is  made  to  approach  towards  a,  is  the  diameter  of  ti 
circle  of  the  curvature,  or  double  of  its  nulius.  Or  if  through  a  and  b 
a  circle  be  always  conceived,  to  pass,  whidi  touches  av  at  a,  the 
limiting  position  of  that  circle  is  the  circle  of  curvature. 

If  the  curve  be  referred  to  rectangular  co-ordinates,  and  if  x  and  t/ 
be  those  of  the  point  a,  ys^  the  equation  of  the  curve,  and  ^'  and 
f  the  first  and  second  differential  oo-effidents  of  ^,  then 

Radius  of  curvature  at  A  is  ^    ^  ^  ^ 
^" 
If  ^  be  the  angle  made  by  the  tangent  with  the  axis  of  x,  and  t  the 
arc  from  any  given  point  to  a. 

Rod.  of  curv.  at  a  is  JL 
dp 

When  the  curve  Ib  not  a  plane  curve,  imagine  it  orthographically 
projected  upon  a  plane.  Its  cnonge  of  direction  lb  then  partly  parallel 
to  the  plane,  partly  perpendicular  to  it,  and  the  curve  lb  said  to  have 
double  curvature.  But  as  this  subject,  together  with  that  of  the 
curvature  of  surfaces,  is  not  of  an  elementary  character,  we  shall  not 
proceed  further  here,  but  refer  to  works  which  treat  largely  of  the 
Differential  Calculus. 

The  circle  of  curvature  is  also  the  circle  of  contact,  or  the  nearest 
circle  which  can  be  drawn  to  the  curve^  just  as  the  straight  line  of 
direction  is  also  the  line  of  contact,  or  the  tangent  An  infinite 
number  of  circles  can  be  made  to  present  the  appearance  of  touching 
the  curve  at  a  [Contact],  of  all  of  which  the  circle  of  curvature  comes 
the  closest  Moreover,  it  always  cuts  the  curve  which  it  also  touches 
(in  the  mathematical  sense),  except  only  at  particular  points ;  that  is 
to  say,  the  circle  of  curvature  has  in  general  a  contact  of  the  second 
order  with  its  curve,  in  which  case  the  circle  always  passes  through  the 
CTirve.  But  if  at  any  particular  point  the  contact  should  be  of  a 
higher  and  odd  order,  the  circle  of  curvature  does  not  pass  through 
the  curve. 

CURVE,  and  CURVES,  THEORY  OP.  A  curve  is  a  line  which 
has  cttrvature.  Though  the  second  of  these  terms  be  derived  from  the 
first,  yet  it  is  the  notion  explained  in  the  preceding  article  which  is 
prelizninary  to  the  explanation  of  the  general  term  curve.  Let  a  point 
move  with  a  perfectly  gradual  change  of  direction,  and  it  describes  a 
curve. 

Curves  are  said  to  be  of  the  same  species,  in  which  the  motion  of 
the  describing  point  ia  regulated  by  the  same  mathematical  law. 
Thus  the  general  Uw  of  the  circle  is,  that  all  its  points  are  equidistant 
from  a  given  point  This  law  is  the  characteristic  of  the  species ;  one 
circle  is  distmguished  from  another  by  the  length  of  the  constant 
distance  supposed  in  the  law  of  formation. 

And  in  like  manner  as  0,  or  nothing,  is  classed  under  the  general 
name  of  number  or  quantity,  so  the  straight  line  itself  (or  the  line 
without  curvature)  is,  in  algebra,  spoken  of  under  the  general  term 
curve.  Or,  in  the  last-mentioned  science,  the  word  means  any  line 
which  LB  described  by  a  point  moving  under  one  and  the  same  law 
through  every  part  of  space  which  is  consLBtent  with  the  law. 

The  oomiexion  of  algebra  with  the  doctrine  of  curves  depends  upon 
the  method  of  co-ordinates  (Abscissa,  Ordinate,  Co-ordinates),  by 
means  of  which  every  algebraical  function  whatsoever  is  connected 
with  the  properties  of  a  curve.  This  is  the  point  of  greatest  utility  in 
the  theory,  namely,  the  power  which  it  gives  of  representing  to  the 
eye  all  the  varieties  of  magnitude  which  an  algebraical  function  under- 
goes, while  one  of  its  letters  passes  through  every  state  of  numerical 
magnitude. 

The  number  of  curves  which  have  received  distinct  names,  out  of 
the  infinite  number  which  may  be  drawn,  is  very  small ;  we  subjoin 
the  names  of  those  which  are  of  most  usual  occurrence,  referring  to 
the  several  articles  for  further  information,  for  the  cases  which  are  not 
presently  mentioned. 


1.  Circle. 

2.  EUipae. 

S.  Hjperbola, 

4.  Parabola. 

5.  Bemi-Cobleal  Parabola* 

6.  CisMid  of  Diodes. 

7.  Conchoid  of  Nioomedss. 

8.  Triseotrlz. 

9.  Lemniscata. 

10.  Cycloid. 

11.  Companion  of  the  Cycloid. 

12.  Harmonic  Curve. 
18.  Trochoid.  ^ 

14.  Epicycloid  and 

Girdloide. 

15.  Hypooyoloid. 

16.  Epitrochoid. 

17.  Hypotroehold,  ^ 


18, 


19. 


Curve  of  8ines»  co«lnm,  tan- 
gents, fto.  [SufKS,  Tak- 
OBMTs,  ftc,  CuBvss  or.] 

Exponential  or  Logsrithmio 
Curve. 

20.  Spiral  of  ▲rehimodes. 

21.  Logarlthmitt  Spiral  or  Eqni- 

angular  Spiral. 

22.  Reciprocal  Spiral. 
28.  Liiuua. 

24.  Quadratrix  of  Dinostratut. 

25.  of  Tohtrnhauaen. 

26.  Catenary. 

27.  Tractory. 

28.  Syntnctory. 

29.  Traetrix. 

80.  Ovals  of  CassinL 

81.  WatVs  Parallel  motion  carve. 


The  general  charaoteristics  of  curves  are  extremely  varied,  and  very 
few  of  them  have  received  names.  We  subjoin  a  diagram,  which  will 
show  sH  the  varieties  of  figure  most  commonly  considered  in  works  on 
the  Differential  Calculus,  premising,  however^  that  wejd(t,nqt  actualljt 
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know  any  curve  which  contiunB  them  all.  It  would  appear  as  if  our 
figure  contained  aeyeral  curves,  but  it  must  be  rememb^ed  that  in  the 
algebraical  sense  many  curves  exist  with  branchai  oompletely  uncon- 
nected^ but  all  described  under  one  law. 


The  several  parts  of  the  preceding  are  of  continual  occurrence ;  the 
following  are  the  names  and  references  : 

(1).  Points  of  inflexion  or  contrary  flexure.     [Flexure,  Contrary.] 

(2).  Multiple  Points,  double,  triple,  &c.,  according  to  the  number 
of  times  the  curve  passes  through  them. 

(3).  Ccsps :  the  terms  are  hardly  siifficiently  well  settled  to  enable 
us  to  say  whether  the  3*  is  to  be  considered  a  double  point,  a  triple 
point,  or  not  a  multiple  point  at  all. 

(4).  It  is  customary  to  call  any  part  of  the  curve  which  encloses 
space  an  oval,  though,  according  to  the  conunon  meaning  of  the  term, 
there  is  no  oval  in  our  diagram  except  4t.  Of  4*  we  hardly  know 
whether  it  would  be  called  an  oval  or  not. 

(5).  Conjugate  points  [Conjugate];  when  of  a  general  law  of 
description  which  gives  ovals,  a  particular  case  is  taken  in  which  an 
ovaJ  disappears,  it  generallv  leaves  behind  it,  so  to  speak,  a  single  point 
which  is  included  under  the  equation  to  Uie  curve,  but  has  no  con- 
tiguous points.  We  should  propose  to  call  these  points  evanescent  ovais. 
[Involute,  Evolute,  Caustic,  Contact,  Tangent,  Arc,  Area, 
Asymptote,  Maxima  and  Minima,  &c.] 

Some  remarks  on  a  few  of  the  curves  in  the  preceding  list  of  names 
are  given  here. 

5.  Semicubical  parabola.    The  term  parabola  has  been  extended  to 

mean  any  cmre  having  an  equation  of  the  form  y^auT,  where  m  is 

positive.    Thus  y=ax^  is  the  cubical  parabola,  and  y  —  cu^  is  the  semi- 
cubical  parabola.  The  semicubical  parabola  is  the  evolute  of  the  common 
parabola.    The  term  hyperbola  has  been  extended  to  any  case  in  which 
.  m  is  negative. 

8.  Trisectrix.  See  this  curve  described  in  Trisection,  and  figured 
in  Trochoidal  Curves. 

11  and  12.  For  the  Companion  to  the  Cycloid,  see  Cycloid.  The 
harmonic  curve,  so  called  because  it,  or  a  portion  of  it,  is  one  of  the 
simplest  forms  assiuned  b^  a  vibrating  string,  has  for  its  equation  the 
relation  between  x  and  y  implied  in 

x^aA  y=&(l— oos6). 

12  to  17.    These  curves  are  all  described  in  Trochoidal  Curves. 
20  to  24.    See  Spiral. 

30.  Ovals  of  Cassini.  Dominic  Cassini  (see  James  Cassini's  '  Astro- 
nomy,* vol.  i.  p.  149)  proposed,  as  a  better  representation  of  the 
planetary  motion  than  the  ellipse,  a  curve  in  which  the  rectangle  of  the 
distances  from  any  point  in  it  to  two  fixed  foci  is  constant.  This  curve 
is  of  the  fourth  order,  and  may  be  one  oval,  a  lemniscate  form,  or  two 
separate  ovals,  according  to  the  ratio  of  the  given  rectangle  to  the 
square  on  the  distance  between  the  foci.  It  is  hardly  necessary  to  say 
that  Cassini  was  wrong  in  his  application  of  this  ciure :  but  the 
celebrity  of  his  name  has  kept  his  oval  or  ovals  among  the  curves 
which  serve  for  exercise  to  beginners. 

31.  Watfs  Parallel  Motion  Curve.  The  end  of  the  beam  of  a 
steam-engine  describes  an  arc  of  a  circle  ;  but  it  is  required  that  the 
end  of  the  piston-rod,  which  must  be  in  some  way  attached  to  it, 
should  describe  a  straight  line,  or  a  curve  which  is  very  nearly  a 
straight  line.  Now  at  and  near  a  point  of  contrary  flexure  the  arc 
of  a  curve  is  very  nearly  straight.  If  two  rods  revolve  round  fixed 
pivots,  their  ends  being  connected  by  a  third  rod,  the  middle  point  of 
that  third  rod  will  describe  a  curve  which  has  a  point  of  contrary 
flexure ;  and  if  the  lengths  of  the  rods  be  properly  taken,  and  if  one 
of  the  rods  be  the  beam  of  the  steam-engine,  the  reciprocating  rotatory 
motion  of  the  beam  may  be  made  to  communicate  what  is  practically 
a  reciprocating  rectilinear  (improperly  called  parallel)  motion  to  the 
middle  point  of  the  third  rod,  on  account  of  the  arc  described  by  that 
middle  point  containing  the  point  of  contrary  flexure.  A  piston  there- 
fore inay  be  attached  to  the  middle  point  of  the  third  rod,  and  the 
requisite  condition  is  practically  satisfied.  The  apparatus  described  in 
the  article  Steam-Engine,  and  in  Lardner's  *  Steam-engine,'  consists  in 
the  addition  of  a  pair  of  rods  which  with  the  first  and  third  compose  a 


parallelogram  moveable  at  all  its  joints.  This  is  intended  to  furnish 
the  same  reciprocating  rectilinear  motion  to  a  seoond  piston  placed  at 
the  new  joint,  which  is  nothing  to  our  present  purpose.  Watt's 
parallel  motion  curve  must  be  defined  as  the  locus  of  the  middle  point 
of  a  strai^t  line  of  given  lengthy  the  ends  of  which  deacribe  arcs  of 
circles. 

The  following  considerations  on  the  definition  of  the  word  curve  will 
be  useful  to  the  young  ajialyst : — 

Geometrically  speaking,  a  curve  is  described  by  a  point  which  moves 
aocording  to  one  imif  orm  law,  and  does  not  describe  a  straight  line.  An 
oval,  for  instance,  formed  by  arcs  of  circles  in  the  manner  described  in 
books  on  mensuration,  is  not  a  curve,  but  a  junction  of  several  arcs  of 
different  curves :  and  even  the  two  branches  of  an  hyperbola  cannot  be 
said,  in  this  primitive  view  of  the  subject,  to  be  anything  but  two 
curves ;  accordingly  they  were  called  opposite  hyx)erbolas. 

But,  algebraically  speaking,  the  meaning  of  the  word  curve  is  much 
extended.  Every  curve,  just  defined,  has  one  permanent  equation 
connecting  the  abscissa  and  ordinate  of  eveiy  point  in  it  The  con- 
verse is  made  true  by  extension  of  the  definition  of  the  word  eitrve. 
All  the  points  whose  co-ordinates  satisfy  an  equation  constitute  the 
curve  to  which  the  equation  is  said  to  belong.  Let  x  and  y  be  the 
abscissa  and  ordinate  of  a  point ;  and  p{x,  y)  =  0,  the  equation  which  is 
to  connect  theoL  If  this  equation  be  satisfied  when  xsa  and  y=6, 
the  point  whose  co-ordinates  are  a  and  6  is  considered  in  every  case  as 
belonging  to  the  curve  whose  equation  is  f(x,  y)  s  0.  The  consequence 
is  that  a  curve,  or  what  is  so  called  in  algebra,  may  be  either  the 
simple  curve  of  geometry — or  a  collection  of  such  curves  formed  under 
algebraical  modiiications  of  one  law — or  a  collection  of  such  curves  not 
even  connected  by  one  law — or  an  isolated  point— or  a  collection  of 
isolated  points  at  finite  distances  from  one  another — or  a  collection  of 
isolated  points  infinitely  near  to  one  another,  but  which  nevertheless 
cannot  be  considered  as  forming  one  continuous  branch  of  an  ordinary 
curve.  Or  it  may  be  any  combination  of  two  or  more  of  these.  We 
give  some  instances,  as  follows : — 

1.  The  equation  y—m'^jc!*=a*  belongs  to  both  the  branches  of  an 
hyperbola.  If  a  chuige,  m  remaining  constant,  the  hyperbola  becomes 
a  difierent  hyperbola,  with  the  same  asymptotes  as  before.  But  if 
a  =  0,  the  equation  belongs  simply  to  .those  two  asymptotes,  that 
is,  to  two  distinct  and  independent  straight  lines.  In  like  manner  the 
equation 

(a*  +  y*)  (x-|-y)=a:«+y»  +  ar+y~o 

belongs  to  a  complicated  curve,  with  various  branches.  But  if  a  =  l, 
this  curve  resolves  itself  into  two  distinct  curves,  the  straight  line 
x-^y=l,  and  the  circle  a^-i-y*==l.  For  the  equation  can  then  be 
reduced  to 

(aJ«  +  y*-l)(ar+y-l)=0 

which  is  satisfied  whenever  either  a:*  +  y*— 1  =  0  or  «  +  y— 1  =  0  Is 
satisfied.  If  a,  instead  of  being  =  1,  is  only  very  near  to  ] ,  the  curve 
approaches  very  near  to  the  circle  just  mentioned  throughout^  and, 
except  for  great  values  of  x,  also  to  the  strai^t  line. 

2.  The  equation 

(a?-o)»+m(y-6)»=0 

belongs  to  a  distinct  pair  of  straight  lines  when  m  is  negative.  But 
when  m  is  positive,  it  belongs  to  nothing  but  the  point  whose  co- 
ordinates are  a  and  (. 

3.  The  equation 

y  ac  flw^  +  sin  a?.** 

belongs  to  a  branch  with  an  infinite  number  of  intersecting  eonvolutioiis, 
when  X  is  positive  :  but  when  x  is  n^;ative,  it  belongs  to  nothing  but 
an  infinite  number  of  isolated  points,  situated  at  finite  distances  from 
each  other  on  a  parabola. 

4.  If  y=a',  a  Dtdng  positive,  there  is  a  continuous  branch  in  which 
there  is  a  positive  ordinate  for  all  values  of  x.  There  can  be  no 
negative  ordinate  except  for  values  of  x  which  have,  when  in  their 
lowest  terms,  odd  numerators  and  even  denominators.  But  between 
any  two  values  of  x  can  be  interposed  an  infinite  number  of  such 
fractions.  There  is  then  a  branch  of  the  curve  which,  though  it  may 
be  said  to  contain  an  infinite  number  of  points,  infinitely  near  together, 
cannot  be  called  continuous.  For  there  is  no  negative  value  of  y  when 
a;  is  a  fraction  which  has  an  even  numerator  and  an  odd  denominator. 
These  pointed  branches,  as  they  have  been  called,  have  only  been 
recently  considered.  Their  admission  depends  entirely  upon  demiition. 
Those  who  would  restrict  the  meaning  of  the  word  curve  to  something 
like  its  ancient  signification,  will  reject  them  :  but  those  who  wish  to 
look  upon  a  curve  as  a  tabulation  in  space  of  every  possible  value  of  x 
and  y  which  will  satisfy  a  given  equation,  must  admit  them.  The  few 
hints  here  given  on  the  extension  of  the  word  curve  are  meant  to 
excite  the  curiosity  of  those  who  have  not  been  accustomed  to  look  at 
geometrical  interpretation  as  subordinate  to  algebra. 

A  distinction  ought  to  be  drawn  between  algebraic  geometry  and 
geom^:trical  algebra.  In  algebraic  geometry,  in  which  algebra  is  brought 
to  the  assistance  of  geometry,  the  old  notion  of  the  meaning  of  curve 
might  be  retained.  But  in  geometrical  aXytbra,  in  which  geometry  is 
used  in  illustration  of  algebra.  ^  tjhe  extensions 'V^ch,  we  haxe  xnen- 
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tSoned  miui  b«  introduoed.  The  use  of  this  deduction  irould  be,  the 
elimmation  of  disputes  about  words. 

CUSGO-CHINA.  There  aeems  now  no  room  to  doubt  that  three 
different  buks  pass  under  this  name :  one,  the  produce  of  Cinchona 
terobteulaUi,  tut.  a  genttina,  called  in  Peru  red  Cusoo  berk.  It 
approximates  to  the  Calisaya  bark :  so  much  so  that  Guibourt  has 
termed  it  OdHtaya  Uger  ;  but  it  differs  from  all  the  known  cinchonas 
in  the  character  of  the  alkaloid  it  contains.  The  second  appears  to  be 
the  produce  of  Oin(^uma  pubeteent,  var.  a  Pdletimafia,  This  was  the 
bark  obsenred  and  described  by  Jobst  (Buchner, '  Repert./  zxxiL  p.  464), 
and  from  which  Pelletier  procured  the  alkaloid  which  he  called  ^ncina, 
by  many  used  erroneously  as  a  synonym  for  cusconia.  A  third  kind 
passes  by  this  name,  which  may  probably  be  the  white  Jaen  (Jen, 
corruptly),  which  Bergen  assigns  to  the  0.  pubeteem. 

The  ukaloid  Is  procured  by  the  same  prooeas  as  is  used  for  cinchonia, 
which  it  resembles  in  its  physical  qualities,  but  differs  in  its  chemical 
habitudes.  The  taste  is  more  bitter,  rather  heating,  and  sub-astringent. 
It  is  equally  insoluble  in  water,  but  easily  soluble  in  alcohol  and  in 
sulphuric  ether.  It  forms  with  acids  salts  which  remmble  those  of 
cinchonia,  but  haye  a  more  bitter  tasteu  The  sulphate  conducts  itself 
singularly.  A  concentrated  watery  solution  of  this  salt  forms  on 
cooling  a  tremulous  jelly,  which  on  drying  becomes  homy,  but  which, 
by  the  assistance  of  boiling  water,  resumes  the  jelly-like  state. 
Cinchonia,  quinia,  and  ousconia  are  supposed  to  be  one  base  or  tudioal 
with  progTOBsively  increasing  proportions  of  oxygen. 

The  formula  of  these  is 

(G^H^^ASi)  +  0  einchonia, 
(C^H^^Az,)  +  O,  qninla. 
(C«H,«Az/)  +  O3  enseonia, 

/  This  oompontion  renders  it  worthy  in  the  highest  degree  of  the 
attention  of  medical  men.  The  wannth  which  it  excites  points  out 
the  propriety  of  giying  ii  in  cold  intennittents,  and  low  typhoid  states 
of  the  BywkeaoL 

CUSP  (Cuspis,  a  pointed  end),  a  mathematical  term  used  where  two 
branches  of  the  same  or  different  euryes  appear  to  end  in. a  point. 
Thus,  in  an  eclipse  of  the  sun,  the  borders  of  the  sun  and  moon  make 
two  cusps  at  their  point  of  intersection. 

In  the  theory  of  euryes,  the  eusps  which  appear  ore  always  such 
that  the  two  branches  haye  a  common  tangent  at  the  cusp,  and  they 
are  distinguished  into  the  oases  in  which  the  tangent  lies  between  the 
branches  or  on  one  side  of  both. 


In  the  actual  determination  of  the  position  of  easps  by  means  of 
ordinates  to  a  giyen  axis,  there  are  two  distinct  ways  of  proceeding. 

1.  For  cusps  whose  tangent  is  perpendicular  to  ihe  giyen  axis. 

2.  For  cusps  whose  tangent  is  not  perpendicular  to  the  axis. 

The  fint  case  ought  in  part  to  fall  under  the  theory  of  maxima  and 
minima;  ^  x  being  the  ordinate,  it  is  the  case  where  ^'x,  the  diffisr- 
ential  coefficient,  l^mes  infinite  and  changes  sign ;  or  becomes  infi- 
nite and  afterwards  impossible,  haying  preyiously  had  two  yalues  of 
the  same  sign  for  each  yalue  of  x.  These  cases  give  cusps  of  the  first 
and  second  kinds,  as  shown  in  the  two  diagrams. 

Many  other  cusps  (namely,  those  whose  tangents  are  oblique  or 
parallel  to  the  axis)  are  found  by  obsennng  the  points  at  which  ^"x, 
the  second  different^  coefficient,  takes  the  form  A,  haying  preyiously 
had  that  of  A  ^^  B ;  that  is,  in  ^"x,  the  points  must  be  found  at  which 
a  term  of  double  yalue  yat^shes  and.  then  becomes  impossible.  If  for 
points  immediately  preceding,  the  A  +  B  and  A  —  B  were  of  different 
signs,  the  cusp  is  of  the  first  species ;  if  of  the  same  sign,  of  the  second 
species.  It  would  be  useless  to  attempt  separation  of  the  theory  of 
cusps  from  the  general  theoiy  of  euryes,  further  than  is  contained  by 
the  preceding  rules.  There  is  no  uniyeisal  test  by  which  they  may  be 
detected.  The  two  species  of  cusps  are  said  to  be  of  the  first  and 
eecond  kind,  as  marked.  Few  will  remember  which  is  the  first  and 
which  is  the  second.  It  would  be  better  to  call  them  cusps  of  similar 
curvatures,  and  cusps  of  opposite  curvatures. 

CUSP,  a  term  given  by  Sir  James  Hall,  in  his  'Essay  on  the  Origin 
of  Gothic  Architecture,'  and  now  commonly  applied  to  the  foliated 
points  terminating  the  internal  curves  of  the  tref oiled,  cinquef oiled, 
&c.,  heads  of  pointed  arch  windows.  Cusps  were  originally  introduced, 
both  on  the  Continent  and  in  England,  in  the  later  period  of  First 
Pointed  architecture.  In  the  earliest  instances  they  were  simple  points 
or  finished  with  a  small  leaf,  and  they  sprung  directly  from  the  soffit 
or  under-side  of  the  arch.  In  what  is  known  in  England  as  Decorated 
Gothic,  the  cusps  spring  from  the  inner  moulding  of  the  arch,  and  are 
terminated  with  leaves,  flowers,  curls,  &c.  In  the  latest  or  Perpen- 
dicular style,  cusps  are  sometimes  very  florid  in  style.  The  beauty  of 
the  tracery  in  a  pointed  window  is  lai^ly  due  to  its  cusps. 

CUSPARINE,  an  alkaloid  found  in  the  Cutpairti  febrtfuga,  and  of 
which  little  is  known. 

CUSTOMARY  FREEHOLDa    [CoPTHOLD.] 


CnSTOM-HOUSB.  An  office  established  in  seaports,  at  which  the 
eustoms-duties  are  oolleeted  from  importers  and  exporters  of  custom* 
able  commodities.  * 

CUSTOMS,  or  USAGES,  in  law  (consuetudines),  are  either  general 
or  locaL  The  first  kind  consists  of  those  usages  which  have  prevailed 
throughout  England  from  time  immemorial,  but,  without  tiieir  ori- 
ginal institution  having  been  handed  down  to  us  in  records  or  writing, 
have  been  recognised  by  judicial  decision,*  and  form  that  common 
law,  or  lex  non  scripts,  which  is  the  chief  foundation  of  English  juris- 
prudence. To  like  immemorial  usage  is  to  be  ascribed  the  existence 
of  such  parts  of  the  civil  and  canon  Uws,  as  from  the  earliest  times 
have  formed  the  rule  in  the  king's  ecclesiastical,  military,  and  admiralty 
tribunals,  and  also  in  the  courts  of  the  two  English  imiversities. 
These  laws  of  foreign  origin  subsist  however  only  as  inferior  branches 
of  the  customary  law,  subject  to  the  superintendence  and  control  of 
their  proceedings  by  the  superior  temporal  courts,  and  to  a  strict 
observance  of  the  rules  of  construction  assigned  by  these  last  to  the 
statute  law. 

These  general  customs  of  the  realm,  which  form  the  common  law, 
properly  so  called,  alone  warrant  the  existence  and  jurisdiction  of  the 
king's  superior  courts ;  and  can  only  be  drawn  into  question  there. 
These  general  customs,  as  originally  methodised  by  the  Saxon  kings, 
and  in  some  cases  modified  in  the  early  Norman  reigns,  supplied  those 
fundamental  rules  by  which,  in  cases  not  provided  for  by  express 
enactment,  the  course  of  inheritances,  the  mterpretation  of  acts  of 
parliament,  and  most  of  the  remedies  for  civil  and  criminal  injuries 
are  regulated.  Numerous  axioms  essential  to  the  administration  of 
common  justice  have  no  other  binding  force  than  ancient  and  uninter- 
rupted usage,  which  has  obtained  the  force  of  law  by  the  recognition 
of  the  courts.    [Common  Law.] 

Among  these  general  customs  must  be  enumerated  those  laws  which 
govern  the  particular  bodies  of  men  to  which  they  relate ;  merohants, 
innkeepers,  carriers,  owners  of  land  adjoining  the  sea  coast,  &c.,  ftc.,  as 
well  as  the  inhabitants  of  particular  counties  or  boroughs,  in  the  par- 
ticular instances  of  gavelkind  and  borough  English.  That  custom 
called  the  law  of  the  road,  by  which  riders  and  drivers  aro  expected  to 
keep  the  left  hand,  as  well  as  that  respecting  servants  hired  at  yearly 
wages,  by  which  either  master  or  servant  may  determine  the  contract 
at  a  month's  warning,  or  on  paying  a  month's  wages,  have  been  recog- 
nised by  the  courts  from  time  to  time  as  parts  of  the  common  law. 
These,  l&e  the  rest,  originated  in  general  convenience,  and  being  gradu- 
ally drawn  more  into  notice  by  frequent  recurrence,  have  been  finally 
sanctioned  by  judicial  authority.  For  immemorial  customs  may  be 
extended  to  things  and  ciroumstances  which  arise  at  the  present  time. 
Thus  a  custom  from  time  immemorial  that  all  officers  of  a  court  of 
justice  shall  be  exempt  from  serving  other  offices  includes  offices 
created  within  the  time  of  legal  memory,  but  cannot  be  enlarged 
beyond  the  extent  to  which  the  use  has  been  carried ;  for  that,  and 
not  the  reason  of  the  thing,  determines  the  courts  in  declaring  what 
the  law  is  in  such  c^ses. 

The  customs  by  which  the  superior  courts  of  Westminster  Hall 
regulate  their  administration  of  justice,  are  popularly  termed  their 
practice.  These  rules  are  founded  on  ancient  usage,  and,  in  respect 
of  their  universality,  form  a  part  of  the  common  law  without  its  being 
necessary  to  allege  custom  or  prescription  to  warrant  them. 

Where  a  cristom  is  already  part  of  the  conmion  law,  the  superior 
courts  will  take  judicial  notice  of  its  existence  as  such,  without  re- 
quiring it  to  be  stated  in  the  written  pleadings.  Thus  each  of  these 
tribunals  will  take  judicial  notice  of  its  own  customs  or  practice  as 
well  as  of  that  of  the  rest ;  whereas  the  practice  of  inferior  courts,  as 
well  as  particular  or  local  customs,  extending  to  certain  persons  or 
districts  only,  being  therefore  different  from  and  contrary  to  the  com- 
mon law,  must,  witli  the  exception  of  gavelkind  and  borough  English, 
be  set  forth  with  due  precision. 

This,  though  an  observation  apparently  technical  only,  forms  in  its 
application  the  test  by  which  we  distinguish  general  from  the  local  or 
p^icular  customs  just  described.  These  latter  customs  must  neces- 
sarily have  had  their  origin  in  the  peculiar  wants  of  their  respective 
districts,  and  are  the  remains  of  that  multitude  of  similar  usages  from 
which  Alfred  and  his  Saxon  successors  collected  those  laws  which 
may  be  considered  as  forming  the  common  law  of  the  nation  at  the 
time. 

Many  of  these  customs,  for  reasons  now  foi^gotten,  wero  permitted 
to  remain  in  some  counties,  cities,  and  manors,  &c.,  in  tiieir  former 
vigour,  though  at  variance  with  the  laws  of  the  rest  of  the  nation,  and 
are  confirmed  by  Magna  Charta  and  other  acts  of  parliament.  Such 
are  the  customs  of  gavelkind  (abolished  in  Wales  by  stat.  Henry  VIII.), 
by  which  all  the  sons  inherit  alike ;  of  borough  English,  by  which 
lands  held  in  burgage  tenure  descend  to  the  youngest,  instead  of  the 
eldest  son ;  and  of  some  boroughs,  that  widows  shall  have  dower  of  all^ 

*  BraetoB's  ddlaiUon  of  a  eaitom  is  this — **  Conraetndo  vero  quandoqne  pro 
lege  obeerrator,  in  iMirtllms  aM  faerit  more  atentlam  approbata,  et  vieem  legia 
oMinet;  longsBri  enim  temporis  uras  et  consaetudlnis  non  est  vilis  anthoritas." 
(Bracton,  foL  ii.,  cd.  Load.  1669.)  Tbii  is  no  inapt  deflnlUon  of  a  eostom 
observed  ae  if  it  were  law,  by  thoee  who  find  ii  oonrenient  and  reasonable ;  but 
we  can  hardly  oonelade  from  this  paeeage  that  thit  excellent  old  writer  olearly 
saw  that  custom  could  not  be  law  till  made  so  by  the  sovereign  power,  or  those 
to  whom  the  sovereign  power  has  delegated  parts  of  Its  anthorltyr   ^  (3 
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iuBtead  of  a  third  of  their  husband's  lands.  A  more  striking  instance 
is  that  of  the  custom  in  many  cities  and  towns  to  hold  courts  for 
trial  of  causes  t^thout  royal  grant.  The  particular  customs  of  manors 
as  to  descent,  &c.,  'are  also  of  this  kind,  and  bind  the  copyhold 
and  customary  tenants.  The  existence  of  every  such  local  custom, 
with  the  exceptions  above  noticed,  as  well  as  its  application  in 
each  particular  case,  must  be  alleged  in  the  pleadings,  and  proved, 
like  any  other  fact,  before  a  jury:  sometimes  they  are  open  to 
evidence  without  being  pleaded.  Under  no  circumstances  could  these 
questions  be  entertained  by  an  ecclesiastical  court,  nor  now  by  the 
Court  of  Probate,  without  the  consent  of  the  party  impugning  the 
custom. 

Such  customs  of  London  as  do  not  concern  the  property  of  the 
corporate  body  itself  are  proved  by  a  peculiar  mode,  that  of  a  cer- 
tificate to  the  superior  courts  of  law  from  the  lord  mayor  and 
aldermen,  conveyed  by  t^e  mouth  of  their  recorder  in  a  solemn 
ceremonial ;  wiUiout  this  certificate  these  courts  will  not  take  judicial 
notice  of  them. 

A  particular  custom  to  be  valid  must  have  been  used  "  from  time 
whereof  the  memory  of  man  runneth  not  to  the  contrary."  This  is 
"  prescription,"  or  "  title  by  prescription ; "  and  more  accurately  de- 
scribes what  is  commonly  called  "time  immemorial,"  which  means, 
says  Littleton, "  that  no  living  witness  hath  heard  any  proof  or  had 
any  knowledge  to  the  contrary,"  and  as  Lord  Coke  addis,  *'  that  there 
Is  no  proof  by  record  or  writing  or  otherwise  to  the  contrary."  It  has 
been  doubted  whether  a  prescription  (in  its  proper  sense)  and  a  custom 
can  coexist.  There  is  some  curious  learning  on  this  point  ooUected  in 
the  arguments  and  judgment  in  Blewitt  v.  Tregoning,  3  Ad,  and  Ellis. 
It  was  held  that  a  custom  in  a  particular  market  that  every  pound  of 
butter  sold  in  it  should  weigh  18  oz.  was  bad,  being  directly  contrary 
to  a  statute  of  Charles  II.,  which  enacted  that  every  pound  avoirdupois 
throughout  the  kingdom  should  weigh  16  oz.  only.  The  right  to  a 
particular  custom  must  have  been  continued  within  time  of  memory 
peaceably  and  without  lawful  interruption,  and  will  not  be  lost  by 
mere  disuse  for  ten  or  twenty  years ;  though  in  such  case  to  establish  it 
by  proof  becomes  more  difficult.  But  it  caimot  stand  against  an  ex- 
press act  of  parliament  to  the  contrary,  for  that  itself  proves  a  time 
when  the  right  to  such  a  custom  could  not  exist.  It  must  also  be  so 
far  reasonable,  according  to  the  standard  warranted  by  authority  of 
law  that,  though  no  particular  origin  can  now  be  assigned  for  it,  or 
though  the  state  of  things  in  which  it  is  known  to  have  arisen  has 
been  altered,  no  good  legc^  reason  can  be  given  against  its  continuance. 
If  it  may  have  had  a  legal  and  reasonable  origin,  it  shall  be  presumed 
that  it  actually  had  it ;  and  its  varying  from  the  general  law  forms  no 
objection,  for  that  is  the  very  essence  of  a  particular  custom :  but  if  it 
be  so  contrary  to  any  known  rule  or  principle  of  law,  or  to  the  good  of 
the  public,  or  of  a  multitude  of  persons,  that  it  cannot  be  presumed  to 
have  had  a  reasonable  commencement  in  volimtary  agreement  for  some 
beneficial  object,  as  for  securing  possessions,  promoting  trade,  or  sup- 
pressing fraud,  it  will  be  void.  Thus  no  length  of  usage  would  render 
good  a  custom  of  the  secretary  of  state's  office  to  issue  warrants  in 
general  terms  against  the  authors,  printers,  and  publishers  of  a  libel, 
without  naming  them ;  that  course  being  contrary  to  clear  and  well- 
settled  principles  of  law,  which  will  not  suffer  a  mere  officer  to  decide 
on  the  individuals  to  be  imprisoned.  Again,  a  custom  in  an  inferior 
court  to  try  causes  by  six  jurors  was  held  bad,  as  contrary  to  the 
common  law,  though  saved  in  Wales  in  some  instances  by  a  statute  of 
Henry  V III.,  confirming  such  custom  where  it  then  existed.  But  long 
usage  and  acquiescence  in  one  uniform  payment,  or  in  exempting 
persons  particularly  situated  from  contributing  to  it,  are  cogent  evi- 
dence that  it  is  reasonable ;  for  as  Lord  Mansfield  once  said,  it  cannot 
be  presumed  that  during  a  long  period  of  years  one  half  the  parties 
were  knaves  in  wrongfully  receiving  that  to  which  they  were  not 
entitled,  and  the  other  fools  for  submitting  to  an  unjust  demand.  It 
belongs  to  the  judges  of  the  courts  to  decide  on  what  is  reasonable 
when  brought  judicially  before  them. 

Where  a  custom  is  harmless  in  itself,  and  affords  recreation  to  a 
number  of  persons,  though  to  the  temporary  inconvenience  of  an  indi- 
vidual, it  will  be  upheld  and  referred  to  a  legal  origin.  Thus  a  custom 
for  the  inhabitants  of  a  parish  to  play  at  cricket,  or  dance  on  private 
property  in  the  parish,  was  held  good,  as  the  lord  might  have  annexed 
this  condition  to  his  original  grant  of  the  land.  A  custom  must  also 
be  certain  as  to  the  description  of  x>artieB  benefited,  and  compulsory, 
without  its  depending  on  the  caprice  of  any  third  person  whether  it 
can  be  acted  on  or  not.  It  must  also  be  consistent ;  for  repugnancy  to 
any  other  local  custom  would  be  plainly  contrary  to  that  origin  in 
common  consent  on  which  alone  it  stands ;  and  lastly,  it  must  be  strictly 
pursued,  being  derogatory  of  the  common  law. 

Local  custom  varies  from  prescription  in  this  :  the  former  is  alleged 
in  legal  forms  as  existing  not  in  any  person  certain,  but  within  a  certain 
named  district,  without  showing  any  legal  cause  or  consideration  for 
it ;  whereas  prescription  must  have  a  presumed  legal  origin,  and  is 
either  a  personal  rignt,  always  claimed  in  the  name  of  a  person  certain 
and  his  ancestors,  or  those  whose  estate  he  has,  or  by  a  body  politic 
and  their  predecessors,  or  else  is  in  a  que  estate;  namely,  a  right 
attached  to  the  ownen^p  of  a  particular  estate,  and  only  exercisable 
by  those  who  are  seised  of  it.  All  customs  of  cities,  towns,  and 
boroughs,  by  which  persons  not  freemen  were  prevented  from  keeping 


shops  or  using  trades  or  handicrafts  within  them^  were  abolished  by 
5&6  Will  IV.,  c.  76,  s.  14.    [Prkbobiption.] 

Customs  of  traders,  or  seamen,  as  also  of  agriculture,  mining,  kc, 
will  be  followed  in  the  construction  of  contracts,  unless  they  are  incon- 
sistent with  their  express  terms,  and,  subject  to  that  condition,  they 
are  admissible  even  to  annex  incidents  to  them  as  to  which  they  are 
silent.  The  "custom  of  the  country"  means  the  custom  of  all  parts 
of  the  country  to  which  it  can  in  its  nature  be  applied.  Thus  a  custom 
that  land  accruing  imperceptibly  to  the  sea-shore  belongs  to  the 
owners  of  the  shore,  applies  to  all  such  parts  of  the  realm  as  adjoin  the 
sea,  unless  limitod  in  terms  to  a  particular  district 

The  immemoriality  of  a  particular  local  custom  may  be  sufficiently 
proved  by  living  witnesses  attesting  regular  existence  for  twenty  years, 
unless  contradicted  by  contrary  proof.  Upon  this  doctrine  will  be 
found  to  depend  a  great  variety  of  public  as  well  as  private  rights  to 
ancient  offices,  estrays,  treasure  trove,  wreck,  nomination  of  juries, 
ftc. ;  as  well  as  to  tolls  of  markets,  port  duties,  tithes,  ancient  rents,  &c., 
and  to  exemptions  from  those  burdens.  The  numerical  amount  of 
Instances  in  which  the  privilege  claimed  can  be  proved  to  have  existed 
must  be  considerable  or  not,  according  to  the  hequency  or  the  rarity 
with  which  they  may  be  naturally  expected  to  recur.  Thus  in  a  copy- 
hold custom  of  surrendering  in  fee  so  as  to  bar  an  entail,  a  single 
instance  of  user,  though  incapable  of  making  a  custom,  is  evidence 
sufficient  to  support  it,  if  not  unreasonable  in  itself. 

Reitorated  facts  of  user  make  a  custom  of  trade;  but  the  mere 
opinion  of  merchants  is  not  sufficient  for  that  purpose;  nor  can 
any  course  of  action  pursued  under  colour  of  a  custom  of  merchants 
alter  a  general  rule  of  common  law  when  established  by  judicial 
decisions. 

A  long  continued  usage  for  exempting  particular  persons  from  a 
local  burden,  will,  if  necessary,  be  supported  by  presuming  that  it 
originated  in  an  act  of  parliament  now  lost,  though  no  length  of  usage 
will  countervail  the  terms  of  a  statute  to  the  contrary. 

CUSTOMS-DUTIES  consist  for  the  most  part  of  taxes  levied  upon 
goods  and  produce  brought  for  consumption  from  foreign  countries ; 
such  duties  are  sometimes  collected  upon  exports  made  to  foreign 
countries,  and  upon  goods  and  produce  passing  from  one  port  to  another 
of  the  same  countiy.  Of  this  nature  were  the  duties  on  coals,  slate, 
and  stone,  carried  coastwise  from  one  port  in  the  United  Kingdom  to 
another,  which  duties  were  repealed  in  1831.  With  the  exception  of  a 
small-rated  export  duty  upon  coals,  hare-skins,  rabbit-skins,  and  sheep's 
wool,  and  an  ad  valorem  duty  of  one-half  per  cent,  on  the  shipment  to 
foreign  countries  of  some  articleis  of  British  production,  the  whole 
customs-revenue  of  this  kingdom  is  now  derived  from  duties  charged 
upon  the  importation  for  consumption  of  foreign  and  colonial  mer- 
chandise. 

The  earliest  statute  passed  in  this  country,  whereby  the  crown  was 
authorised  to  levy  customs-duties,  was  the  3rd  of  Edward  I.  The  mod^ 
long  employed  in  the  collection  of  these  duties  was  to  affix  a  certain 
rate  or  value  upon  each  kind  or  article  of  merchandise,  and  to  grant 
what  was  called  a  nJmdy  upon  these  rates.  This  subsidy  was  generally 
one  shilling  of  duty  for  every  twenty  shillings  of  value  asaigped  in  the 
book  of  rates.  The  early  Acte  granting  these  duties  speak  of  them  as 
subsidies  of  tonnage  and  pound^.  The  word  tonnage  was  applied  to 
a  specific  duty  chai^ged  on  the  importation  of  each  tun  of  wine,  and 
the  exportation  of  each  tun  of  beer;  and  the  word  poundage  was 
applied  to  other  articles  valued  as  already  explained. 

The  first "  book  of  rates  agreed  upon  by  the  House  of  Commons,"  is 
believed  to  be  that  compiled  by  a  committee  in  1642,  during  the  reign 
of  Charles  I.,  and  published  under  the  authority  of  the  House  by 
Lawrence  Blaiklock.  The  next  book  of  rates  of  which  we  have  any 
record,  was  also  published  by  order  of  the  House  of  Commons,  in  1660, 
the  year  of  the  restoration  of  Charles  IL  In  the  fifteenth  and  twenty- 
second  years  of  the  reign  of  that  king,  the  principle  of  poundage  was 
altered  as  respected  some  articles,  and  upon  those  articles  specific 
duties  were  charged  instead,  though  the  system  was  still  followed 
with  regard  to  the  great  bulk  of  articles.  But  in  the  reigns  of 
William  III.  and  Anne  many  additional  specific  rates  were  impcoed,  in 
place  of  the  valuation  for  the  subsidy.  This  course  of  substitution 
was  continued  from  time  to  time,  and  some  other  innovations  were 
adopted  by  which  the  simplicity  of  the  ancient  plan  was  destroyed ; 
so  that  in  a  work  of  authority,  published  by  Mr.  Henry  Sa^by, 
of  the  Custom-House,  London,  in  1757,  we  find  as  many  as  thiiiy- 
nine  principal  branches  of  customs-duties,  with  subdivisions  applying 
to  different  kinds  of  goods,  thereby  introducing  a  degree  of  com- 
plication into  the  subject  which  must  have  caused  great  embarrassment 
to  traders. 

The  difficulties  here  mentioned  were  increased  by  the  great  number 
of  acts  of  parliament  passed  from  year  to  year  for  altering  the  duties 
or  regulations  of  this  branch  of  the  revenue ;  and  the  great  bulk  and 
intricacy  of  the  customs-laws  had  caused  such  inconvenience,  that 
about  the  year  1810  the  lords  of  the  Treasury  employed  Mr.  Jickling 
to  prepare  a  digest  of  those  laws.  Five  years  were  employed  in  com- 
pleting this  taok,  and  some  idea  may  be  formed  of  the  laborious  nature 
of  the  work,  and  of  the  necessity  for  its  performance,  from  the  fact 
that  the  digest  forms  a  large  octevo  volume  of  1375  pages.  The  work 
is  intituled  *  A  Di^st  of  the  Laws  of  the  Customs,  comprising  a  Sum* 
mary  of  the  Statutes  in  force  from  the  earliest  j^riod  to  the  53rd 
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CteoTge  III.,  induaye.'  The  effect  of  the  numerous  fresh-  enactments 
to  impair  the  ueef  ulneas  of  this  exposition  of  the  revenue  laws  was 
▼ery  soon  apparent,  and  in  182S  the  late  Mr.  Deacon  Hume,  then 
Comptroller  of  the  Customs  in  the  port  of  London,  was  appointed  by 
tiie  Treasury  "  to  tmdertake  the  prepaifcUon  of  a  general  law  or  set  of 
Jaws  for  the  consolidation  of  the  Customs  of  the  United  Kingdom.** 
In  the  performance  of  this  duty,  Mr.  Hume  prepared  eleven  bills, 
which  received  the  royal  anent  in  July,  1825,  and  came  into  operation 
1st  of  January,  1826.  These  Acts  were  6  Qeo.  lY.,  cape  106,  107, 
108, 109, 110,  111,  112, 118, 114,  115,  116.  The  first  of  these  Acts 
repealed  44S  statutes,  many  of  which  were  obsolete.  In  1838, 
eight  of  Mr.  Hume's  Acts  were  repealed  or  altered  by  3  &  4  Wm.  IV., 
caps.  50,  51,  52,  53,  54,  55,  56,  57.  These  Acts  no  doubt  effected 
great  improvements  in  the  management  of  the  customs,  but  cap.  56 
enumerated  no  fewer  than  1150  different  rates  of  duty  chaigeable 
on  imported  articles,  all  other  articles  paying  duty  as  "  unenume- 
rated."  In  1840,  Mr.  Porter,  of  the  Board  of  Trade,  in  his  evidence 
before  the  Parliamentary  committee  on  import  duties,  showed  that 
out  of  a  total  amount  of  22^962,6102.  of  customs-duties  received 
in  1839, 

17  articles  produced  04)  per  cent  or     .        •       21,700,880 
89  articles  prodneed  8^  per  cent  or  .        •    .  898,661 


46  articles  produced  98|  per  cent,  or 


£22,599,291 


In  1842,  Sir  Robert  Peel  effected  some  improvements  in  this  system, 
which  were  carried  into  effect  by  5  &  6  Vict.  c.  47.  This  Act  reduced 
the  duty  on  about  750  different  articles  on  which  the  receipts  had 
amounted  to  about  270,000^  The  general  principle  of  the  measure 
was  to  reduce  the  duty  on  raw  materials  to  about  5  per  cent,  to  limit 
the  highest  duty  on  partially  manufactured  materials  to  12  per  cent., 
and  on  complete  manufactures  to  about  20  per  cent.  The  number  of 
articles  in  the  tariff  was  now  reduced  to  813.  Foreign  homed  cattle, 
sheep,  goats,  swine,  salmon,  soles,  and  other  fish,  and  fresh  beef  and 
pork,  which  had  been  prohibited  formerly,  were  admitted  on  paying  a 
duty  under  the  tariff  of  1842.  In  1844  Uie  duty  on  foreign  wool  was 
abolished.  In  1845,  Sir  Robert  Peel  effected  further  improvements  in 
the  tariff  by  abolishing  the  duty  on  cotton  wool  (about  680,000/.)  and 
on  480  other  articles,  on  which  the  duty  amounted  to  820,0002.  By 
this  plan  expenses  of  warehousing  were  saved,  and  a  number  of  trouble- 
some accounts  and  impediments  to  business  were  got  rid  of;  but  for 
statistical  purposes  the  Customs  department  retained  the  power  of 
examining  articles  which  do  not  pay  duty.  The  paramount  object  of 
the  tariff  reform  of  1845  was  to  encourage  the  abundance  and  cheapness 
of  raw  materials  of  manufacture,  and  the  estimated  amount  oz  the 
taxes  repealed  was  3,614,394/. 

The  following  is  an  abstract  from  an  ofilcial '  Expository  Statement,' 
showing  the  net  annual  produce  of  the  duties  of  Customs  on  aU 
articles  imported  into  the  United  Kingdom  in  two  years  preceding  and 
in  two  years  following  the  establishment  of  the  new  tariff  (5  &  6  Vict 
c.  47). 


Articles  producing  under  the 
New  Tariff. 


£100  to 
500  to 

1000  to 
10,000  to 
80,000  to 


Under  £100 


600  . 

1000 

10,000  . 

60,000 

100,000  . 


100,000  and  upwards 
Exempt  from  duty  or  prohibited 


Old  Tariff. 
£ 

19,087 

71,978 

69,038 

670,718 

706,901 

889,006 

80,810,648 

196 

83,687,494 


NewTarilL 
£ 

8,040 

84,461 

86,258 

817,498 

511,570 

895,608 

81,417,468 


38,730,886 


On  598  articles,  the  duties  on  which  were  altered  in  1842, 1843,  and 
1844,  the  receipts  were  3,851,259/.  in  1840  and  1841,  and  2,478,306/.  in 
1848  and  1844. 

On  214  articles,  the  duties  on  which  were  not  altered  in  1842, 1848, 
and  1844,  the  receipts  were  18,114,525/.  in  1840  and  1841,  and 
19,094,890/.  in  1843  and  1844. 

In  1844  the  gross  receipt  on  the  following  five  articles  was 
15,728,857/.:— 


Sugar       •       •       • 

• 

•    £4,758,416 

Tea     •        .        •        • 

• 

.     .       8,884.726 

Tobacco    •        •        • 

• 

.       3,098,217 

Foreign  spiriU     • 

• 

•    .       3,193,067 

Wine 

• 

.        1,799,480 

The  net  amount  of  duties  collected  in  the  United  Kingdom  on 
imported  articles,  after  the  deduction  of  drawbacks,  repayments,  ftc.  in 
the  last  two  years  of  the  old  tariff  and  the  first  two  years  of  the  new 
tariff,  WHS  as  follows : — 


1841 

£ 

.     .    38,802,153 

£ 
f       568,841 

1843 

•     .     32,856.824 

On  com,  inelnded  In 

1,868.978 

1843 

.     .     83,460,074 

preceding  column. 

758,395 

1844 

•    •    38,864,494 

[    1,098,883 

The  following  table  shows  the  nature  of  the  tariff  previous  to  the 
alterations  in  1845 : — 


Articles  each  producing 
in  1848-44. 

Articles  in  a  raw 
■tete  for  Manu- 
factures. 

11 

1 

1 

"8 

1 

Total. 

Under  £100 

£:00  to           500 

500  to          1000 

1000  to        10,000 

10,000  to        60,000 

60,000  to      100,000 

100,000  and  upwards 

Exempted  from  dntj  \ 

or  prohibited  .    .  j 

Total       . 

No. 

144 

45 

16 

38 

6 

3 

8 

8 

No. 
54 
19 

11 

•  • 

No. 

118 

81 

17 

37 

6 

'l 

3 

No. 

46 

15 
6 

38 
7 
8 

13 

4 

No. 
91 
37 

6 
IS 

3 
■  • 

8 

No. 
448 
187 

50 
109 

35 
5 

17 

33 

363 

95 

196 

131 

149 

818 

In  1846  the  Customs  duty  on  com  was  in  fact  repealed,  only  a 
fiscal  duty  of  U,  per  quarter  being  retained.  In  1850,  (13  &  14  Vict, 
c.  95)  further  restrictions  were  removed ;  manu&ctured  goods  of  the 
Isle  of  Man  and  the  Channel  Islands  were  admitted  free  into  l^e 
United  Kingdom;  tea  and  tobacco  were  allowed  to  be  received  by 
them  either  from  the  United  Kingdom  or  elsewhere ;  and  the  duty 
was  taken  off  stringy  bark-wood,  blue  gum- wood,  locust-wood,  trenails, 
and  some  other  woods  used  for  ship-building  and  for  shovel-hilts,  and 
also  the  export  duty  on  ooab  and  cuhn.  The  duties  on  wood  received 
some  further  alterations  in  1852  by  the  14  &  15  Vict,  c  62.  In  1858, 
by  16  &  17  Vict.  c.  54,  the  duties  on  184  articles,  including  butter 
and  cheese,  were  entirely  removed,  and  a  reduced  tariff  imposed  on 
260  artides,  including  tea,  the  estimated  amount  of  the  reduction  being 
1,499,474/.  In  1856  old  metal  of  any  sort,  fit  only  fo^  re-manufacture, 
was  admitted  duty  free,  and  in  1857  plums  and  a  few  other  articles. 
In  1857  the  duty  on  platina  and  chloride  of  lime  was  repealed,  and  a 
few  other  articles  reduced.  Notwithstanding  these  oontmued  reduc- 
tions, both  in  the  number  of  articles  and  the  rate  of  duty  imposed, 
the  amount  of  the  customs'  duties  for  the  year  ending  Dec.  81, 1858, 
was  24,149,2152. 

The  management  of  the  revenue  of  Customs  is  oonmutted  to  a  board 
of  nine  commissioiieni,  acting  as  a  subordinate  department  of  the 
Treasury.  The  commissionen  receive  a  salary  of  1200Z. :  the  chairman 
receives  8002.  in  addition,  and  the  deputy-chairman  500Z. 

Nearly  one-half  of  the  Customs  revenue  of  the  United  Kingdom  is 
collected  in  the  port  of  London,  and  about  one-fifth  of  the  whole  in 
the  port  of  LiverpooL  In  1848  the  amounts  collected  at  five  principal 
ports  was  as  under : — 

London £ll,85«,703 

Liverpool 4,121,533 

Bristol 996,750 

Dublin 977,890 

HuU 835,418 

In  1858  the  total  amount  of  the  duty  was  24,149,2152. ;  to  which 
England  contributed  19,619,3462.,  Scotland  2,264,8162.,  and  Ireland 
2,265,053.    The  chief  ports  in  the  United  Kingdom  stood  as  follows : 

London     •        .        •        •        .        .£13,883,061 

Liverpool 8,633,508 

Bristol      ......  1,396,550 

Hull 388,887 

NewcasUe 362,867 

Plymouth 338,873 

Olacfrow 801,895 

Greenock      ......  654,694 

Lelth 479,633 

Dublin 1,018,336 

Belfast 888,089 

Cork    .......  375,724 

Those  articles  of  which  the  importation  is  prohibited  are  termed 
contraband,  from  the  Italian  contrahando,  against  the  proclamation. 
Since  the  adoption  of  the  warehousing  system  in  this  kingdom,  the 
list  of  goods  tiie  importation  of  which  b  prohibited  has  Iwen  made 
exceedingly  short;  it  comprises  at  this  time  (1859)  only  the  following 
articles: — 

Arms,  ammunition,  and  utensilB  of  war,  by  way  of  merchandise, 
except  by  license  from  her  Majes^  for  the  public  stores  only. 

Books  first  printed  in  the  United  Elingdom,  and  reprinted  in  any 
other  country  and  imported  for  sale.  Notice  must  be  given  to  the 
commissioners  of  Customs  by  authors  or  owners  that  copyright  is 
subsisting. 

Clocks  or  watches,  with  any  mark  or  stamp  representing  any  logal 
British  assay  mark  or  stamp,  or  purporting  to  be  of  Britum  make,  or 
not  having  the  name  and  abode  of  some  foreign  maker  visible  on  the 
fimme  and  the  face,  or  not  being  com^lete,__^  _^ --  ^^ 
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Coin,  ooiiiit«rf eit,  or  not  of  the  OBtablished  standard  in  weight  and 
fineness. 

The  list  of  articles  oontraband  as  regards  exportation  from  the 
United  Kingdom  is  still  more  limited. 

The  schedule  of  prohibitions  to  importations  was  formerly  much 
more  extensive.  Under  the  Customs  Act,  8  &  4  WOl.  IV.  c.  56,  cattle, 
sheep,  fresh  meat  or  slightly  salted,  and  fish,  were  contraband,  but 
imder  the  tariff  established  by  5  &;  6  Vict.  c.  47,  they  have  ceased  to 
be  so.  Toola,  utensils,  and  machinery,  for  exportation,  were  also 
contraband  without  a  license  was  obtained  from  the  Board  of  Trade. 
Hie  Act  6  ft  7  Vict  o.  84,  however,  repeals,  with  some  exceptions,  the 
prohibition  against  machinery. 

There  are  some  other  prolubitions  by  which  trade  in  certain  articles 
is  restricted ;  but  these  refer  to  the  manner  in  which  the  trade  may 
be  conducted,  as  the  size  of  the  ship,  or  the  package,  or  the  coimtiy 
from  or  to  which  the  trading  may  take  place,  and  these  being  only  of 
the  nature  of  regulations,  the  articles  in  question  cannot  be  considered 
contraband.  The  list  of  articles  prohibited  by  many  foreign  ooimtries 
is  much  larger  than  that  enforced  in  this  countnr ;  though  the  system 
in  the  case  of  some  of  those  countries  has  of  late  been  somewhat 
related.  The  tariff  of  Russia  is  however  still  principally  filled  by 
designating  articles  which  are  contraband. 

AjQother  sense  in  which  the  term  contraband  is  applied  refers  to 
certain  branches  of  trade  carried  on  by  neutraU  during  t^e  continuance 
of  war  between  other  countries.  It  has  always  been  held  under  these 
circumstances,  that  belligerents  have  a  right  to  treat  as  contraband, 
and  to  capture  and  confiscate,  all  goods  which  can  be  considered 
munitiona  of  war,  under  which  description  are  comprehended  every- 
thing that  can  be  made  direotly  and  obviously  available  to  a  hostile 
purpose,  Buch  as  arms,  ammunition,  and  all  kinds  of  naval  stores,  and 
all  such  other  articles  as  are  capable  of  being  used  with  a  like  purpose, 
auch  as  horses,  and  timber  for  building  ships.  Under  some  circum- 
stances, provisions  which  it  is  attempted  to  convey  to  an  enemy's  port 
are  contraband,  as  when  a  hostile  armament  is  in  preparation  in  that 
port.  These  restrictions  rest  upon  princii^es  which  are  reasonable  in 
themselves, and  have  been  generally  recognised  by  neutrals;  others 
which  have  at  various  times  been  enforced  or  attempted  to  be  enforced 
have  been  oontested,  but  a  description  of  this  branch  of  the  subject 
belongs  rather  to  the  matter  of  International  Law,  than  to  a  descrip- 
tion of  oontraband  trading. 

It  may  be  mentioned  that  all  legal  disputes  respecting  the  payment 
of  the  Customs  duties,  between  the  merchant  and  the  crown,  are  placed 
for  the  most  part  imder  a  summary  jurisdiction  unknown  to  the 
common  Uw,  as  are  moet  matters  of  taxation.  The  popularly  con- 
stituted tribunal  of  a  juiy  was  early  found  not  to  be  adapted  for  the 
enforcement  of  laws  which,  as  they  interfere  with  the  pocket,  must 
necessarily  alwavs  be  unpopular.  The  Court  of  Exchequer,  in  the 
last  resort,  has  the  control  over  prooeedings  for  the  recovery  of  this 
and  other  branches  of  the  revenue ;  and  in  such  proceedings  Uie  party 
proceeded  against  is  obliged  to  prove  that  he  has  paid  the  duties  or 
done  the  act  required,  which  is  contrary  to  the  rule  usually  observed 
in  the  courts. 

CUSTOS  BRE'VIUM.  Officers  so  called  existed  untU  lately  in  the 
Courts  of  Queen's  Bench  and  Common  Pleas.  They  received  and  had 
the  custody  of  all  ^e  writs  returnable  in  their  respective  courts,  filed 
warrants  of  attorney,  and  various  other  documente  connected  wiUi  the 
business  of  the  courts.  By  the  Act  1  Will.  IV.  c.  58,  these  offices 
(of  which  the  duties  were  performed  by  deputy)  were  aboUshed  in 
both  courts,  and  compensation  granted  to  their  possessors.  The  office 
in  the  Court  of  Queen's  Bench  was  held  by  Lords  Kenyon  and  Ellen- 
borough  jointly,  and  the  compensation  granted  them  was  20892. 17«.  id, 
per  annum. 

CUSTOS  ROTULO'RUM  is  the  chief  civil  officer  of  the  county,  to 
whose  custody  are  committed  the  records  or  rolls  of  the  sessions.  He 
is  always  a  justice  of  the  peace  and  of  the  quorum  in  the  coimty  for 
-  which  he  is  appointed.  The  lord-lieutenant  has  the  chief  military 
command  of  the  county,  and  his  office  is  quite  distinct  from  that  of 
custos  rutolorum ;  but  it  is  the  invariable  practice  to  appoint  the  same 
person  to  both  offices,  in  whom  is  united  the  highest  military  and  civil 
authority  within  the  county.  By  statute  37  Hen.  VIII.  c.  1,  and 
1  Will.  III.  c.  21,  he  is  to  be  appointed  under  the  sign  manual.  As  he 
has  the  custody  of  the  rolls  of  the  sessions,  he  should  attend  there  in 
person  or  by  deputy ;  and  this  duty  is  usually  performed  by  the  clerk 
of  the  peace  as  his  deputy. 

CUTLERY.  This  is  a  general  name  for  cutting  instruments  made 
of  steeL  Its  application,  however,  is  not  very  definite ;  for  it  may 
or  it  may  not  include  workmen's  tools,  and  is  seldom  considered  to 
aoply  to  swords.  These  last-named  implements  are,  so  far  as  the 
United  Kingdom  is  concerned,  made  almost  wholly  at  Birmingham ; 
whereas,  table-knives  and  forks,  pen  and  pocket-knives,  razors,  lancets, 
scythes,  saws,  scissors,  snuffers,  shears,  spades,  chisels,  awls,  plane-irons, 
ftc,  are  made  more  largely  at  Sheffield  than  in  all  other  parts  of  the 
kingdom  combined.  This  is  one  of  those  examples  of  localisation  in 
manufactures,  so  difficult  to  trace  to  its  origin. 

Talie-hfdva  are  made  of  various  qualities  of  metal,  from  the  merest 
iron  up  to  the  finest  cast-steeL  We  will  take  a  medium  quality  as  an 
example  of  knife-making.  A  piece  is  cut  off  from  a  bar  sufficient  for 
one  knife.    The  tang,  or  part  which  goes  into  the  handle,  and  the 


cdioulder,  between  the  tang  and  the  blade,  are  tssnally  mads  of  iron, 
fashioned  by  heating,  welding,  hammering,  and  swageing.  When  thus 
rightly  put  together,  the  whole  is  again  heated,  and  bronsiit  into  the 
proper  form  by  furtiier  hammering  and  swageing.  The  blade  is  then 
made  red-hot;  plunged  into  etld  water  to  harden;  gradually  heated 
again  to  give  the  proper  temper  or  elasticity;  ground  flat  and  smooth 
on  a  large  revolving  stone ;  ground  sharp  at  &e  edge  on  a  smaller 
stone ;  and  finally  polished  on  a  leather-edged  wheel  faced  with  a  mix- 
ture of  glue  and  emeiy. 

Bazmt  are  made  nearly  in  the  same  manner  as  table-knives,  but  with 
more  care  in  the  several  processes.  After  the  first  rough  forging,  the 
concavity  of  the  surfaces  is  produced  by  hammering  the  blade  on  the 
rounded  edge  of  an  anvil.  This  concavity  or  hollowing  is  necessary,  to 
bring  the  edge  to  such  a  degree  of  thinness  as  to  render  keemsess 
attainable ;  and  according  as  the  edge  is  to  be  keen  or  strong,  so  is  this 
concarity  made  more  or  less  in  degree.  The  tempering  is  a  much  more 
important  process  in  a  razor  than  in  a  table-knife,  and  is  dependent  on 
principles  which  the  cutlers  themselves  do  not  well  understand ;  the 
colour  of  the  steel,  rather  the  temperature  in  degrees  of  a  thefrmometer, 
is  regarded  as  the  chief  test  of  the  heat  employed.  The  grinding  and 
poUf^ng  finish  the  processes. 

TahUforU  are  usually  made  of  commoner  steel  than  knives.  A 
square  rod  is  hammered  while  in  a  red  hot  state,  to  give  roughly  the 
form  of  the  tang  and  shank ;  and  when  agsun  heated,  the  form  is 
finished  by  means  of  a  die  and  swage  or  stamp.  The  prongs  are 
fashioned  by  stamping,  by  means  of  a  die  brought  down  very  heavily 
upon  the  steel ;  the  prongs  and  the  middle  part  of  the  fork  are  thus 
formed,  leaving  a  very  thin  substance  of  steel  between  the  prongs, 
which  is  afterwards  cut  out  and  expelled  by  means  of  a  fly-press.  The 
forks,  thus  far  made,  are  heated,  then  gradually  cooled  to  soften  the 
steel,  then  filed,  then  heated  again,  then  suddenly  cooled  to  harden, 
then  ground  all  over  the  surjEace  to  a  smooth  and  even  condition,  and 
finally  poUshed.  Of  some  peculiarities  connected  with  the  grinding  of 
forks,  we  shall  speak  presently. 

Pen-  and  pocket-kniva  afford  many  illustrations  of  a  renoarkable 
diversity  of  processes  in  the  production  of  an  article  which  is  to  be 
sold  at  a  small  price.  The  blades  are  made  nearly  in  the  same  way  as 
those  of  table-knives ;  but  separate  attention  is  necessarjr  for  the  biti 
of  steel  for  the  springs,  the  inner  scales  of  metal  which  form  the 
framework  of  the  knife,  the  outer  scales  of  ivory  or  some  other 
substance  which  forms  the  visible  handle,  and  various  small  pins 
or  rivets.  All  these  fragmentary  portions  of  a  knife  are  put  together 
by  a  skilled  workman ;  and  so  numerous  are  the  adjustments,  that  a 
common  two-bladed  knife  will  pass  through  his  hands  seventy  or 
eightjy  times. 

Scissors  are  made  nearly  in  the  same  way  as  knives  and  rsEors.  Each 
half  is  f  oiged,  swaged,  tempered,  ground,  and  polished  separately ;  but 
there  is  a  particular  series  of  processes,  aided  by  appropriate  toola,  for 
producing  the  bow  or  handle.  The  rivetting,  grinding,  and  polishing, 
require  considerable  care^ 

Grinding. — ^The  work  performed  by  the  Sheffield  grinders  deserves  a 
little  separate  notice,  on  account  of  the  peculiar  relation  which  it 
bears  on  the  one  hand  to  the  different  kinds  of  cutlery,  and  on  the 
other  to  the  health  of  the  workmen.  The  grinding  of  table-knives  was 
formerly  done  upon  dry  stones,  and  was  considered  very  injurious  to 
the  health  of  the  men.  Numerous  attempts  have  been  made  at  various 
times  to  remedy  the  evil,  or  to  lessen  its  intensity.  The  most  suc- 
cessful plan  hitherto  derised  consists  in  the  employment  of  a  revolving 
fan,  which  is  connected  with  a  pipe  extending  from  the  front  of  the 
stone  to  the  exterior  of  the  building ;  the  action  of  the  fan  produces  a 
powerful  draught  in  the  pipe,  which  carries  off  the  partides  of  grit  and 
steel  set  free  during  the  process  of  grinding.  Were  it  not  for  the 
strength  of  this  current,  these  particles  would  be  inhaled  by  the  work- 
man, and  produce  the  distressing  complaint  known  as  the  grinders 
asthma.  The  best  preventive  of  all  is  to  use  a  wet  grindstone ;  but 
some  kinds  of  cutlery  will  not  bear  this.  The  better  kinds  of  racors 
are  shaped  before  they  are  hardened;  and  this  shaping  is  effected  on  a  dry 
stone.  The  reason  for  this  is,  that  a  stone  revolving  in  water  is  much 
softer  than  when  diy ;  and  the  action  of  shaping  producing  a  sort  of 
scraping  effect,  the  wet  stone  wears  away  very  quickly.  As  racors, 
moreover,  are  shaped  on  very  small  stones,  there  would  be  considerable 
loss  of  time  in  preparing  new  ones.  The  steel  also  being  soft,  the 
operation  is  more  rapidly  performed,  and  no  injury  is  done  to  the  blade 
by  frictional  heat.  Forks  are  always  grt)und  on  dir  stones ;  and  hence 
the  most  injurious  effects  are  found  amongst  fork-grinders.  During 
forty  years  past,  the  Society  of  Arts  has  been  endeavouring  to  intro- 
duce some  amelioration  into  the  processes  of  fork-grinding  at  Sheffield, 
and  needle-grinding  at  Redditch;  but  these  efforts  have  not  been 
seconded  by  the  workmen,  llr.  Abraham  invented  a  mouth-guard, 
consisting  of  a  small  wooden  frame,  the  upper  and  lower  pieces  of 
which  are  made  curved  to  fit  the  lips ;  in  tins  are  fixed  two  or  three 
layers  of  crape  or  muslin — studded  with  several  small  magnets  to  arrest 
a  considerable  portion  of  the  d^eterious  matter  before  it  can  reach  the 
crape;  to  the  upper  part  of  the  wooden  frame  is  attached  a  bent 
wire,  to  which  crape  is  affixed  for  protecting  the  nostrils;  and  the 
whole  is  fastened  by  two  strings  passing  round  the  head  and  tying 
behind.  The  fork-grinders  refuse  to  employ  this  mouth-^ard  or  the 
revolving  fan ;  they  prefer  to  die  of  grinder's  astiima  at  thirty  or  forty 
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ymn  of  age.  Three  caxues  have  been  aarigned  for  thb  renklfuwiiiwa — 
the  troublesome  confinement  of  the  mouth-guard ;  the  cost  of  the  ven- 
tilating fim;  and  the  fear  leat  wagee  ahould  leaeen  if  the  grinder'a 
employment  became  more  healthy  1 

Hcuidles,  though  not  cutlery,  form  an  important  branch  of  Sheffield 
industry.  Inde^  not  merely  one,  but  many  branohea ;  for  there  are 
separate  workers  in  ivory,  bone,  horn,  mother  of  pearl,  and  other 
substances,  so  largely  used  for  handles.  Those  handles  whioh  have  a 
hole  for  receiving  the  tang  of  a  knife  or  fork  are  known  in  Sheffield 
lan^fuage  as  hafU  ;  while  those  which  consist  of  two  pieces  adjusted  to 
their  plaoes  by  rivets,  as  in  the  case  of  clasp-knives,  are  called  acales. 
The  various  lunds  of  hafts  and  scales  are  made  by  sawing,  planing, 
filing,  piercing,  preising,  &a,  according  to  the  material  employwL 

Various  other  processes  connected  directly  or  indirectly  with  the 
cuUeiy  trade  will  be  found  noticed  under  Felk;  Saw;  Stbbl. 

Certain  peculiarities  in  the  Sheffield  cutlery  operations  deserve 
notice.  Two  special  kinds  of  buUdings  in  that  town  are  technicully 
known  by  the  short  names  of  tUta  and  n^ieelt.  A  tilt  is  a  building 
containing  all  the  meehanism  neoessary  for  working  enormous  tilt- 
hammers.  All  the  steel  for  the  best  cutlery  is  tilted  before  being 
used;  it  is  heated  to  a  certain  temperature,  and  then  beaten  for 
a  considerable  time  all  over  its  sur&ce,  to  dose  up  the  pores,  and 
render  the  metal  as  dense  and  close  as  possible.  At  many  of  the  tilts, 
or  tilt-works,  the  operations  are  entirely  confined  to  this  tilting  or 
hammering  of  steel,  such  tilters  working  for  a  large  number  of  cutlers 
and  steel  manufacturers.  The  wheels  are  places  in  which  nothing  is 
done  but  grinding  cutlery  and  edge-tools  upon  grindstones  or  wheels. 
Formerly  these  grindstones  were  worked  by  water-wheels,  turned  by 
some  of  the  rivers  which  flow  through  the  valleys  around  Sheffield  ,* 
and  hence  the  origin  of  the  name  wheel,  as  given  to  these  places; 
but  now  large  builaings  have  'been  constructed,  supplied  with  steam- 
power  ;  and  here  the  owner  either  grinds  cutlery  and  edge  tools  for 
other  persons,  or  lets  out  workshops  and  steam-power  to  workmen 
at  a  definite  rental.  Such  a  system  could  not  be  profitably  conducted, 
except  in  a  town  where  the  manufacture  is  carried  on  very  exten- 
sively. The  fork-grinders,  already  adverted  to  as  victims  of  an  obsti- 
nate adherence  to  unhealthy  processes,  form  a  sort  of  communitv  by 
themselves;  they  work  mostly  in  villages  a  short  distance  from 
Sheffield,  rather  than  in  the  town  itself.  The  division  of  labour  is 
remarkable  at  Sheffield.  There  is  nothing  analogous  to  the  factoiy 
system  of  the  cotton  manufacture ;  no  establishment  where  a  rough 
piece  of  iron  enters  at  one  door,  and  comes  out  finished  Qutlery  at 
another.  A  Sheffield  manufacturer,  generally  speaking,  has  no  lai-ge 
manufacturing  establishments ;  he  buys  his  steel  of  one  firm,  has  it 
forged  by  another,  ground  by  another,  and  finished  by  another ;  or  he 
win  purchase  ready-made  goods  from  manufacturers  of  less  capital ;  or 
he  will  advance  money  to  workmen  to  purchase  material,  and  agree  to 
give  a  certain  price  for  tiie  finished  articles.  It  is  a  mode  of  con- 
ducting business  in  sgme  degree  intermediate  between  those  of  the 
xnanufaoturer  and  the  merchant,  as  those  designations  are  usually  under- 
stood.  There  are  a  few  large  firms,  however,  which  have  establish- 
ments which  might  be  called  cutlery  factories. 

During  the  last  few  years,  the  cutlers  of  Sheffield  have  been  warmly 
interested  in  the  question,  whether  or  not  the-ezoellence  of  their 
inanufthctures  is  maintaining  its  rank,  relatively  to  those  of  the  con- 
tinent. It  is  Imown  that  the  Fk^nch  cutlers  were  greatly  struck  by 
the  Sheffield  goods  displayed  at  the  Great  Exhibition  of  1851.  The 
quality  of  the  best  kinds  was  better  than  they  could  produce.  They 
did  not  very  readily  acknowledge  the  fact  at  the  tune ;  but  they 
determined  to  profit  from  the  lesson  they  received,  by  introducing 
sundry  improvements.  When  the  Paris  Exposition  was  held  in  1855, 
Mr.  Moulton,  of  Sheffield,  acted  as  a  member  of  the  jury  on  that 
class  of  exhibited  goods  which  included  cutlery.  Not  as  a  juror,  but 
in  his  private  capacity,  he  wrote  to  Mr.  WilMn  Overend,  chairman 
of  the  committee  of  Sheffield  exhibitors,  a  letter  which  excited  vexa- 
tion if  not  surprise  among  his  townsmen,  especially  when  that  letter 
got  into  the  French  as  well  as  the  English  newspapers.  He  said :  "  It 
has  been  my  opinion  for  some  time,  that  the  French  were  superior  to 
us  in  point  of  design  for  their  ornamental  work.  This  I  find  to  be 
the  case  in  the  better  kinds  of  cutlery.  In  this  respect  they  are  supe- 
rior ftven  to  what  I  expected.  And  not  only  so ;  but  the  workman- 
ship, or  what  may  be  ciuled  putting-togeUier,  is  I  consider  superior  to 
our  best  class  of  manufactured  goods.  If  they  are  deficient  at  all,  I 
think  it  is  in  their  grinding,  and  I  think  their  table-knives  too  thick. 
The  Prussians  are  improving  very  fast,  both  in  tools  and  cutlery,  and 
I  am  informed  export  to  a'considerable  extent.  Many  of  their  goods 
exhibited  were  near  approaches  to  Sheffield.  I  came  to  the  conclusion, 
then  (which  is  not  a  new  one  with  me),  that  Sheffield  cutlery,  instead  of 
improving  as  the  trade  advances  in  other  ways,  has  been  on  the  decline. 
While  foreigners  have  been  progressing,  we  have  been  eiUier  stationary 
or  going  backwards.  There  are  exceptions  of  course."  The  Sheffield 
cuUers,  smarting  under  this  judgment  passed  by  their  townsman,  met, 
and  passed  a  formal  resolution  as  a  trade-guild,  that  the  opinion  of  Mr. 
Moulton  was  incorrect :  in  other  words,  that  Sheffield  had  not  fallen 
behind  France  in  the  excellence  of  its  cutlery.  Some  of  them  insisted 
that,  as  their  townsman  was  an  edge-tool  maker,  he  oug^t  not  to  have 
pronounced  authoritatively  concerning  cutlery,  which  is  a  distinct 
branch  ol  trade.    Those  mo,  at  that  time  and  afterwards;  denied  that 


French  cutlery  had  risen  to  an  equality  with  English,  admitted  that 
there  is  more  grace  and  delicacy  in  the  handles  and  the  general  con- 
formation.  Whatever  may  be  the  case  in  reference  to  high-class  goods 
it  is  certain  that  Sheffield  has  learned  how  to  produce  common  goods 
at  wonderfully  low  prices.  This  is  efieeted  chiefly  by  substituting 
easting  and  cutting-out  for  f orgmg. .  In  the  processes  of  making  the 
best  cutlery,  described  in  the  former  part  of  this  article,  cast-steel 
is  used  forthe  articles  which  sre  to  bring  the  highest  prices  But  this 
does  not  imply  that  the  articles  themselves  are  cast ;  the  steel  is  cast 
into  ingots,  which  are  hanunered  and  refined  up  to  a  high  degree 
of  excellence;  and  pieces  of  this  steel  are  out  off,  to  make  the 
articles  of  cutlery  by  forging.  The  cheap  goods,  however,  are  really 
oast;  a  mould  is  made,  containing  perhaps  a  dozen  or  twenty  knife, 
or  raeor,  or  scissor  patterns;  and  into  this  mould  molten  metal  is 
run.  The  metal  may  be  entirely  iron,  or  principally  iron  with  a 
little  steel  added,  and  is  known  in  the  trade  as  ru»  steeL  A  little 
filing,  grinding,  and  polishing,  finishes  the  article,  with  scarcely  any 
forging.  Penknife-blades  are  often  made  by  stamping  a  number  of 
small  oblong  pieces  out  of  a  sheet  of  steel,  and  fo^ng  each  separate 
piece  into  a  blada  A  discussion  took  place  at  the  Society  of  Arts,  on 
one  of  the  evenings  of  meeting  in  1856^  concerning  the  light  in  which 
these  goods  ought  to  be  regarded.  Some  of  the  Sheffield  cutlers,  then 
present,  regretted  that  the  cheap  system  had  ever  come  amongst  them. 
It  appears  that  the  vine-dressers  of  France  required  common  and 
inexpensive  scissors  for  clipping  their  grapes,  seeing  that  the  juice  of 
the  nruit  attacked  the  metal,  and  spoiled  good  scissors  as  quickly  as 
bad.  Sheffield  met  the  demand,  and  supplied  such  scissors  at  a 
wonderfully  low  price.  Thereupon,  some  of  the  manufacturers  deter- 
mined to  make  such  goods  for  the  general  market,  to  beat  out  all  com- 
petitors by  the  force  of  cheapness;  and  then  the  markets  of  most 
countries  became  stodced  with  cuUery,  which— like  the  razors  cele- 
brated by  Goldsmith — were  made  to  sell,  not  to  cut.  Mr.  Alderman 
Meohi,  accustomed  as  he  is  to  cutlery  of  a  high  class,  nevertheless 
would  not  admit  that  ihe  production  of  cheap  goods  is  industrially  a 
commercial  wrong— it  becomes  a  moral  wrong  when  such  things  are 
sold  under  fain  names,  appearing  to  be  what  they  are  not.  He  adduced 
instances  of  table-knives  and  forks  sold  at  Is.  lOd.  per  doeen  pairs, 
raeoTS  at  Is,  6<£.  per  dosen,.and  scLasorsat  2|<2.  per  doeen— all  of  which 
would  render  a  litUe  service ;  the  manufacturing  of  such,  he  contended, 
was  not  to  be  disapproved,  unless  under  one  or  other  of  these  two 
circumstances — either  that  the  buyer  sold  the  articles  again  at  a  much 
higher  price,  by  some  pretext  which  would  for  a  time  veil  the  in- 
feriority of  their  quality ;  or  that  the  manufacturer  recklessly  deprived 
himself  of  profit,  or  his  workmen  of  due  wages.  Sheffield  cutlers  are, 
it  is  admitted,  compelled  to  look  sharply  after  each  other,  and  after 
their  contmental  rivals.  The  best  firms  have  trade-marks,  eadi 
firm  stamping  a  particular  mark  on  all  the  articles  of  cutlery  made ; 
but  there  are  some  dishonest  enough  to  appropriate  those  marks,  and 
apply  them  to  cutlery  which  is  thereafter  sent  into  the  market  under 
false  pretences.  Some  of  the  Sheffield  mark-makers  have  even  allowed 
themselves  to  be  employed  Iw  German  houses  to  imitate  the  trade- 
marks of  eminent  Sheffield  cutlers — no-wise  in  ignorance  of  the  pur- 
pose to  which  the  imitative  stamps  were  to  be  applied. 

Of  the  total  amount  of  the  cutlery  trade  in  this  coimtry,  nothing 
definite  can  be  stated.  In  the  export  trade,  cutlery  is  included  with 
hardware  in  the  Board  of  Trade  returns,  which  do  not  afibrd  means 
for  separating  the  items.  In  the  years  1856-7-8.  the  quantities  and 
values  thus  exported  averaged  about  715,000  cwts.  annually,  worth 
8,813,100^. 

Our  best  customer  for  these  products  is  America. 

CUTTING  AND  STABBING.    [Maijc.] 

CUTTING,  in  gardening,  is  a  portion  of  a  plant  from  which  a  new 
individual  is  propagated  when  plaioed  in  the  earth.  Everybody  knows 
that  a  stick  of  willow  stuck  into  the  ground  will  put  forth  roots,  and 
become  a  new  plant ;  such  an  instance  is  a  rude  exemplification  of  the 
manner  of  multiplying  plants  by  cuttings.  In  the  empirical  rules  to 
be  observed  in  this  operation,  the  reader  had  better  consult  some  book 
on  gardening ;  we  shall  confine  our  observations  to  the  theory  of  the 
operation. 

Every  bud  which  a  plant  contains  is  a  distinct  seat  of  life,  capable, 
under  fitting  circumstances,  of  growing,  flowering,  fruiting,  seeding, 
independently  of  all  other  buds,  and  able,  if  separated  from  the  mother 
plant,  to  form  a  new  individual.  The  buds  of  a  vine,  and  of  a  potato, 
are  actually  so  employed  under  the  name  of  eyes  ;  a  cutting  is  merely 
a  small  collection  of  eyes  adhering  to  a  mass  of  woody  matter. 

A  cutting,  when  prepared  for  planting,  is  cut  off  close  to  a  bud  at 
the  bottom,  and  down  to  another  at  the  upper  end  ;  it  is  then  placed 
in  earth  quite  up  to  its  topmost  bud,  the  remainder  being  buried. 
The  object  of  this  is  threefold  :  firstly,  to  expose  only  one  bud  to  the 
stimulus  of  light,  so  that  when  the  cutting  begins  to  grow  the  leaves 
may  not,  from  their  number,  require  more  food  tJ^an  the  woody  system 
can  supply ;  secondly,  to  keep  back  the  other  eyes  by  the  pressure  of 
tii6  earm  upon  them ;  and  thirdly,  to  expose  as  great  a  surface  of  the 
cutting  as  possible  to  the  influence  of  the  moist  earth  and  darkness, 
by  means  of  which  the  production  of  roots  will  be  facilitated. 

In  delicate  operations,  where  cuttings  are  difficult  to  strike,  several 
additional  practices  are  had  recourse  to.  The  cuttings  are  covered 
with  a  bell  glass,  in  order  to  keep  the  air  that  surrounds  them 
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saturated  with  moisture,  so  tbat  when  the  buds  begin  to  grow  they  may 
not  exhaust  the  cutting  of  its  vital  fluid  by  their  ezcessiye  evaporation. 
They  are  shaded  with  the  same  object  in  view ;  sun>light  increases 
evaporation,  and  stimulates  a  growing  part  into  action  :  the  desire  of 
the  gardener  is  to  guard  against  this  till  his  cuttings  have  formed 
abundant  roots  to  feed  by.  When  cuttings  are  very  difficult  to 
strike,  their  lower  end  is  often  made  to  rest  upon  the  bottom  of 
the  garden-pot  in  which  they  are  to  grow ;  this  removes  their  wounded 
end  from  too  much  moisture,  and  preyents  their  being  goi^ged  with 
crude  sap  before  they  are  able  to  digest  it,  an  evil  quite  as  great  as 
that  of  being  exhausted  by  too  rapid  evaporation.  The  same  or  a 
similar  purpose  is  answered  by  putting  the  cuttings  in  the  first 
instance  into  pure  silex  (silver  sand),  from  which  they  are  removed 
as  soon  as  roots  are  emitted ;  such  sand  permits  only  a  slow  trans- 
mission of  water  through  it,  and  is  in  fact  incapable  of  supersaturation 
if  proper  means  are  taken  to  drain  it;  and  hence  it  renders  it  im- 
possible that  water  should  be  conveyed  too  quickly  into  the  open 
vessels  of  the  cutting. 

In  many  cases  a  single  leaf,  or  a  portion  of  one,  is  left  attached  to 
the  upper  eve  of  the  cutting ;  this  is  for  the  sake  of  keeping  up  a  slow 
circulation  m  the  system,  and  of  drawing  into  the  vessels  of  the  wood 
a  gentle  current  of  moisture^  so  that  the  cutting  may  never  be  too 
much  exhausted. 

When  cuttings  will  not  strike  because  they  are  too  young,  the  cause 
is  to  be  sought  in  the  young  tissue  being  too  absorbent,  and  taking  up 
moisture  faster  than  it  can  digest  it,  the  result  of  which  is  a  repletion 
of  Uie  vessels,  disease,  and  death.  On  the  other  hand,  cuttings  the 
wood  of  whidi  is  too  old  will  not  strike  from  xa  opposite  cause ;  their 
vessels  are  so  clogged  and  rigid,  that  when  the  young  leaves  are  ready 
to  expand,  and  the  new  roots  to  develop,  the  supply  of  food  moves  too 
sluggishly  through  the  cutting  from  point  to  point,  and  hence  the  new 
parts  wither  if  formed,  or  will  not  form  at  all.  The  exact  age  at 
whidi  a  cuttmg  roots  most  readilv  is  a  matter  of  experiment,  and  not 
capable  of  being  reduced  to  any  theoretical  rule. 

It  is  highly  probable  that  if  these  points  are  well  considered,  all 
plants,  of  whatever  nature,  provided  they  have  well-formed  buds,  are 
capable  of  striking  from  cuttmgs ;  and  it  is  notorious,  that  while  some 
gardeners  can  only  succeed  with  the  commonest  things,  others,  by  the 
success  that  attends  their  operations,  possess  what  would  seem  a 
magical  power  over  plants,  if  we  did  not  know  that  natural  magic 
consists  in  nothing  more  than  the  right  application  of  right  knowledge 
at  the  right  time. 

CYAMELIDE  (C,HNO,).  A  white  solid  substance  isomeric  with 
hydrated  cyanic  acid.  [Cyanio  acid.]  It  is  non-crystalline,  inodorous, 
and  insoluble  in  water,  alcohol,  ether,  or  dilute  acids.  It  has  no  acid 
properties.  By  heat  it  is  volatilised  and  reconverted  into  hydrated 
cyanic  acid.  Hot  concentrated  sulphuric  acid  decomposes  it,  sulphate 
of  ammonia  is  formed  and  carbonic  acid  evolved.  It  is  not  acted  upon 
when  boiled  with  hydrodoric  or  nitric  acids.  Heated  with  caustic 
potash,  ammonia  li  disengaged  and  cyanate  and  cyanurate  of  the  base 
formed. 

LiiiiMELURIC  ACID  (ZBO,C^JS,0^)  is  obtained  in  combination 
with  potash  on  heating  meUonide  of  potassium  [Msllov]  with  excess 
of  caustic  potash;  the  salt  crystallises  from  an  aqueous  solution  in 
needles.  The  other  cyamdwraita  are  obtained  by  double  decomposition ; 
some  of  them  are  crystalline.  Cyameluric  acid  may  be  isolated  from 
a  solution  of  a  cramelurate  by  the  addition  of  nitric  or  hydrochloric 
acids ;  it  then  fam  as  a  white  semicrystalline  precipitate.  Boiled  with 
nitric  acid  it  gives  cyanuric  acid. 

CYAN — CYAKO,  prefixes  used  in  forming  the  names  of  certain 
chemical  substances  into  the  composition  of  which  cyanogen  enters. 
[Cblor — Chlobo.] 

CYANAMIDE^NCyH4=N'|  HJ  is  best   prepared   by  passing 

gaseous  chloride  of  cyanogen  into  a  saturated  ethereal  solution  of 
ammonia  (NHg).  Chloride  of  ammonium  deposits,  and  the  ethereal 
solution  yields  on  evaporation  white  crystals  of  pure  cyanamide. 

Cyanamide  Ib  soluble  without  alteration  in  alcohol,  and  also  in  water, 
but  on  evaporating  the  aqueous  solution  melamine  results,  a  com- 
pound containing  three  molecules  of  cyanamide.  [MiLAMiNE.1  Cyana- 
mide fuses  at  104^  and  recrystalhses  unchaxiged  on  cooling,  but  if  the 
temperature  is  raised  to  300*  it  suddenly  solidifies,  evolves  heat,  and  is 
converted  into  melamine.  The  addition  of  nitric  acid  to  an  ethereal 
solution  of  cyanamide  causes  the  assimilation  of  two  equivalents  of 
water  and  formation  of  nitrate  of  urea. 

If,  in  the  above  process  for  the  preparation  of  cyanamide,  ammonia 
be  substituted  by  methylamine,  ethylamine,  amylamine,  diethylamine, 
methylethylamine,  Ac.,  corresponding  cyanamides  are  obtained,  in 
whicn  one  or  both  of  the  equivalents  of  hydrogen  are  replaced  by 
methyl,  &o.,  forming  monomethylcyanamide,  monoethylcyanamide, 
diamylcyanamide,  Ac. ;  or  one  equi^ent  of  hvdrogen  may  be  replaced 
by  one  radical  and  the  other  equivalent  of  hydrogen  by  another 
radical  forming  a  compoxmd  cyanamide,  thus  methylethyloyanamide. 
f  C„H, 

OgananUide,  Ni  Cy     ^iaa  componnd  similar  to  those  just  described : 

it  iSf  in  fact,  phesylcyanamlde  or  ofanamide  in  which  one  of  the  two 


equivalents  of  hydrogen  ia  replaced  by  phenyl  (C,,Hs).    It  is  fonned, 
as  above  indicated,  by  replacing  the  ammonia,  N  j  H  in  the  prepan- 


tion  of  cyanamide  by  phenylamine  (aniline) 
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has  not  been  obtained  in  crystals ;  it  resembles  in  appearance  common 
resin. 

Two  molecules- of  cyanamide  and  one  of  cyanic  acid  form  ammeline 
[Ammelinb].  One  of  cyanamide  and  two  of  cyanic  add  form 
ammelide.    [Ammelide]. 

CA^arocyoiia«wde(2NCyH„CyCl),  formed  on  adding  solid  chloride 
of  cyanogen  to  solution  of  ammonia,  contains  two  molecules  of  cyana- 
mide and  one  of  chloride  of  cyanogen. 

CYANANILIDE.    [Cyanamide.] 

CYANATES.    [Cyanic  acid.] 

CYANETHINE  (Cj.H.jN,),  is  an  organic  base,  polymeric  with 
cyanide  of  ethyl,  and  containing  three  molecules  of  that  body. 
Cj.Hi.N  =  SCC^H.,  NC,) 

Cyanethine.  Cyanide  of  ethyl. 

Cyanethine  is  produced  by  the  action  of  potassium  on  cyanide  of 
ethyl  imperfectly  dried ;  hydride  of  ethyl  is  evolved  and  the  residue 
contains  cyanide  of  pota&dum  and  cyanethine.  It  crystalUseB  from 
boiling  water  in  pearly  plates.  Cyanethine  forms  salts  with  acids; 
the  nitrate  (Ci,H.,NjyHO,  NOJ,  crystallises  in  large  liolonrless  prisms. 

CYANIC  ACID  (C,HNO,  =  CyO,  HO),  is  best  prepared  by  distilUng 
dried  cyanuric  acid  [Cyanurio  acid],  the  receiver  being  kept  cool  by 
a  freezing  mixture.  It  is  a  limpid  colourless  liquid  of  an  exceedingly 
penetrating  odour,  resembling  very  strong  acetic  acid.  It  acts  upon 
the  skin  as  powerfully  as  red-hot  iron,  occasioning  much  pain.  Cyanic 
acid  is  very  imstable,  spontaneously  changing  in  a  few  hours  to  an 
opaque  solid  resembling  porcelain.  [Cyaxelide.]  During  this  change 
no  decomposition  takes  place,  but  th&  molecules  probably  undeiigo  re- 
arrangement. Water  converts  cyanic  add  into  bicarbonate  of  ammonia. 

A  combination  of  cyanic  and  hydrochloric  acids  has  been  obtained 
by  M.  Wohler.  It  fumes  strongly  in  the  air,  and  has  an  odour 
resembling  a  mixture  of  the  two  acids. 

Cyanatet  are  nearly  all  formed  by  double  decomposition  with  the 
potash  salt.  Cyanate  of  potash  (KO,  CyO)  is  readily  produced  on 
adding  findy  powdered  oxide  of  lead  to  fused  cyanide  of  potassium : — 
KCy     -f     2PbO     =     KO,CyO     -f-     Pb, 


Cyanide  of    Oxide  of 
potassium.       lead. 


Cyanate  of 
potash. 


Metallie 


The  metallic  lead  and  excess  of  oxide  sink  to  the  bottom  of  the 
crucible  and  the  melted  mass  may  be  poured  out  upon  a  plate. 
It  can  be  purified  by  solution  in  alcohol,  and  obtained  in  crystals  by 
evaporation.  The  lead  talt  (PbO,  CyO)  and  the  nlver  taU  (AgO,  CyO) 
fail  as  white  precipitates  on  mixing  solution  of  cyanate  of  potash  with 
solutions  of  nitrate  of  lead  or  nitrate  of  silver. 

Cyanate  of  amnumia  (NH«0,CyO),  in  solution,  is  after  a  time 
entirely  changed  into  urea.  [Urba.]  The  same  transformation  occurs 
immediatdy  on  boiling  the  solution.  No  decomposition  occurs  in 
either  case.    [Cyanogen.] 

CYANIC  AMIDE.    [Cyanamide.] 

CYANIC  ETHER.    [Ethers.] 

CYANIDES.    [Cyanogen.] 

CYANILIC  ACID  (3(H0,  CyO),  is  metameric  with  cyanuric  add. 
The  two  acids  resemble  each  other  very  doeely,  but  the  former  ia 
much  more  soluble  than  the  latter.  Cyanilic  add  is  formed  on  boiling 
hydromellon  [Mellon]  with  nitric  acid.  It  crystallises  in  efflorescent, 
oblique,  rhomboidal  prisms.  Strong  sulphuric  add  converts  it  into 
cyanuric  add. 

CYANILINE  (C^,H,N,  Cy).  Aniline  absorbs  cyanogen,  and  after  a 
time  deposits  crystals  of  a  basic  substance  capable  of  combining  with 
acids  like  aniline  itself.  It  is  formed  by  the  direct  union  of  the 
cyanogen  and  aniline,  and  ia  called  cyamline.  It  is  very  slightly 
soluble  in  cold  alcohol,  and  but  little  more  so  in  boiling  alcohol  It 
fuses  at  about  420^  Fahr.,  and  at  a  higher  temperature  is  decomposed. 
Both  cyaniline  and  its  salts  are  ve^  unstable. 

CYANIN.  MM.  Fremy  and  Cloes  have  given  this  name  to  the 
colouring  matter  that  produces  the  red  and  blue  tints  of  various 
flowers,  the  red  becoming  blue  in  the  presence  of  an  alkali,  or,  if  the 
latter  is  in  excess,  assuming  more  or  less  of  a  green  tint :  in  the  same 
way  an  acid  causes  blue  cyanin  to  assume  a  rose  colour. 

Cyanin  may  be  obtained  from  the  petals  of  the  violet  or  iiis  by 
digestion  in  boiling  aJcohol.  It  has  never  been  obtained  suffidently 
pure  for  analysis.  Deoxidising  agents  decolorise  it,  and  it  again 
becomes  coloured  under  the  influence  of  oxygen.  It  ia  unciystalliBable. 
[CoLouRiNo  Matters.] 

CYANOGEN  (NC,~Cy).  A  gaseous  compound  of  the  elements 
nitrogen  and  carbon,  m  the  proportions  of  one  equivalent  of  the  former 
and  two  of  the  latter,  or  fourteen  parts  by  weight  of  nitrogen,  and 
twelve  of  carbon.  It  was  discovered  in  the  year  1815  by  Qay  Lussac, 
though  some  of  its  compounds  were  known  long  before  that  dat*. 
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Thus  a  beautiful  blue  pigment,  now  known  to  be  a  compound  of 
cyanogen  and  iron,  was  accidentally  diacovered  in  PruBsia,  at  the 
commencement  of  the  18th  centuiy,  by  Diesbach,  and  called  by  him 
Prunian  hkte.  From  thia  compound  Scheele,  in  1782,  obtained  a 
Bubetance  that  on  account  of  ib  source  and  properties  he  called  Prustie 
acid  (hydride  of  cyanogen,  or  hydrocyanic  acid).  Prussic  acid  was 
ascertained  to  be  composed  of  carbon,  nitrogen,  and  hydrogen,  by 
BerthoUet  in  1787 ;  and  Gay  Lussao  finally  determined  its  true  con- 
stitution, and  isolated  cyanogen  itself  in  1815. 

Cyanogen  derives  its  name  from  two  Greek  words,  tc^os,  Uue,  and 
y^yvAaa,  to  produce,  because  it  was  first  discovered  in,  and  is  an  essential 
ingredient  of,  Prussian  blue. 

Cyanogen  is  exclusively  a  product  of  the  animal  and  vegetable 
kingdoms.  It  nowhere  exists  free  in  nature.  Combined  with  hydro- 
gen, it  occurs  to  a  considerable  extent  in  the  juice  of  the  bitter 
cassava.  [Cassava,  Nat.  Hist.  Div.]  The  same  compound  of  cya- 
nogen Lb  also  produced  by  the  decomposition  of  certain  nitrogenised 
principles  in  fruits,  when  the  latter  are  distilled  with  water.  [Amto- 
DALIN.]  Refuse  animal  matter,  such  as  the  parings  of  hoofs,  hides, 
horns,  &c.,  is  the  ultimate  soivoe  of  the  many  cyanogen  compounds 
used  at  the  present  day  in  the  arts  and  manu&ctures.  These  animal 
matters  all  contain  nitrogen  and  carbon,  and  at  a  high  temperature 
furnish  cyanogen.    [Potassium,  Ferroctanidb  op.] 

A  point  of  considerable  interest  connected  with  cyanogen,  is  that  it 
was  tiiie  first  discovered  of  those  compound  bodies  that  in  their  com- 
binatioHB  and  general  properties  so  much  resemble  elements.  Its  dis- 
covery gave  to  Clonic  chemistry  an  impetus  such  as  it  had  never  before 
received,  and  to  which  it  owes  no  smi^  share  of  its  present  position. 

Cyanogen  cannot  be  formed  by  the  direct  union  of  its  elements,  but 
is  easily  prepared  by  heating  bicyanide  of  mercury  (Hg  Cy,)  [Mercury, 
BieyanuU  of]  in  a  retort,  or  any  other  vessel  from  which  gas  may  be 
conveniently  collected. 

Cyanogen  is  a  transparent,  invisible  gas  of  a  peculiar  penetraiing 
odour.  It  is  excessively  poisonous.  Its  specific  gravity  is  1'8064.  It 
is  tolerably  soluble  in  water,  much  more  so  in  alcohol,  and  must  there- 
fore be  collected  by  displacement,  or  better  over  mercury.  [Gases, 
COLLECTION  OF.]  It  bums  with  a  very  beautiful  peach -blossom 
coloured  £ame.  By  a  pressure  of  several  atmospheres  it  is  condensed 
into  a  colourless  liquid ;  and  at  a  temperature  of  SO''  Fahr.,  solidifies 
into  a  crystalline  mass.  It  supports  a  very  high  temperature  without 
alteration,  unless  iron  be  present,  when  at  a  full  red  heat  it  is  decom- 
posed into  nitrogen  gas  and  carbon. 

MetdOie  qfarwlet,  formed  by  the  union  of  cyanogen  with  metals, 
may  be  easily  prepiwed  by  indirect  methods.    See  the  various  metals. 

Cyanogen,  and  hydrogen  form  only  one  compound. 

Hydrocyamc  add  (CyH);  prussic  acid.  The  constituents  of  this 
acid  cannot  be  made  to  unite  directly,  but  the  compound  is  readily 
formed  on  adding  a  strong  acid  to  a  metallic  cyanide,  cyanide  of  potas- 
sium for  example,  and  may  be  rendered  anhydrous  by  passing  the 
vapour  over  fragments  of  chloride  of  calcium.  The  reaction  that  takes 
place  is  a  simple  one : — 

KCfy     +     HO,  80,    EO,  SO.     +     HCfy 


Cyanide  of 
potaasiam. 


Sulphnrio    Sulphate 
add.       of  potaab. 


Hydroeyanls 
acid. 


By  cooling  the  receiver  into  which  the  vapour  is  conducted,  the  piure 
acid  is  obtained  as  a  colourless  transparent  liquid. 

Anhydrous  hydrocyanic  add  is  very  volatile,  boiling  at  79*7*.  For 
this  reason  great  care  is  requisite  in  the  preparation  and  manipulation 
of  it,  as  the  inhalation  of  an  exceedingl;^  small  quantity  of  the  vapour 
rapidly  destroys  life.  So  quickly  does  it  evaporate  at  common  tem- 
peratures, that  a  drop  exposed  on  a  glass  plate  soon  solidifies  to  a  mass 
of  silky  fibres  on  account  of  the  cold  produced  by  volatilisation.  The 
same  effect  occurs  in  a  closed  tube,  on  reducing  its  temperature  by 
means  of  a  freezing  mixture  to  6"  Fahr.  The  vapour  of  this  acid 
bums  with  a  white  flame. 

Dilute  hydrocyanic  acid,  containing  two  parts  of  the  anhydrous 
add  to  ninetv-eight  parts  of  water,  is  a  preparation  much  uieied  in 
medicine.  Directions  for  preparing  it  of  this  strength  are  given  in  the 
'  London  Pharmacopcda,'  but  manufacturers,  to  save  time  and  expense, 
prepare  it  in  a  tolerably  concentrated  state,  determine  its  strength  by 
means  of  nitrate  of  silver,  and  then  so  dilute  it  with  water  that  one 
hundred  grains  of  the  liquid  shall  precipitate  the  whole  of  the  sUver 
contained  in  a  solution  of  12*59  grains  of  pure  nitrate  of  silver ;  it  then 
constitutes  the  officinal  preparation.  The  manufacture  of  the  add  is 
conducted  in  stoneware  stills  or  lam  retorts.  Ferrocyanide  of  potas- 
sium [Potassium,  Ferrocyanide  of],  dissolved  in  water,  and  sulphuric 
acid  are  introduced  into  the  still  and  heat  applied ;  a  strong  solution  of 
the  acid  distils  over  and  is  condensed  in  a  well  cooled  refrigerating  appa- 
ratus ;  the  end  of  the  stoneware  worm,  or  condensing  tube,  should  dip 
just  below  the  surface  of  a  littie  water  contained  in  a  vessel  surrounded 
with  ice.     The  decomposition  that  takes  place  is  thus  expressed  : — 

SCFeCj,  2KCy)  -f  6(H0, 80,)  =  (KCy,  JFeCy)  -f-  8(K0,  HO,  280,)  +  ZUCj 

Ferroeyanide    Sulphnrio  aeid,   Everitt'a  salt.         Bianlphate  of        Hydro- 
of  potaaainm.  potaab*  ojanio 

add. 
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The  hydrocyanic  add  prepared  by  this  process  nearly  always  con- 
tains a  trace  of  sulphuric  add,  but  this  ia  rather  advantageous  than 
otherwise,  for  when  quite  pure  the  aqueous  solution  of  the  add  is  very 
liable  to  decompose,  but  does  not  do  so  when  the  smallest  posdble 
quantity  of  sulphuric  or  hydrochloric  add  is  present. 

Tettsfor  cyanogen, — In  all  simple  combinations  as,  for  example,  in 
solution  of  hydrocyanic  acid,  the  cyanogen  may  be  detected  by  the 
following  methods.  Solution  of  nitrate  of  silver  produces  a  white 
curdy  precipitate  soluble  in  boiling  nitric  acid,  and  decomposed  when 
heated  in  the  dry  state  with  separation  of  metidlic  diver.  The  addition 
of  small  quantities  of  solutions  of  caustic  potash  or  soda,  protosalt  of 
iron,  and  persalt  of  iron,  causes  a  precipitate  of  oxides  of  iron ;  by  the 
addition  of  hydrochloric  acid  the  oxides  of  iron  in  excess  are  dis- 
solved, whilst  Prussian  blue  of  characteristic  colour  remains  suspended 
in  the  liquid.  Another  very  delicate  test  condsts  in  adding  a  few 
drops  of  strong  sulphuric  add  to  a  small  portion  of  the  suspected 
substance  contained  in  a  watch-glass,  over  which  is  inverted  another 
watch-glass  moistened  with  yellow  sulphide  of  ammonium.  If  cyanogen 
is  present  the  sulphuric  add  is  set  free  under  the  form  of  hydrocyanic 
acid,  and  this  with  the  sulphide  of  ammonium  forms  sulphocyanide  of 
anmionium  (NH^,  CyS,).  Excess  of  sulphide  of  ammonium  must  now 
be  got  rid  of  by  heating  the  upper  watch-glass  till  quite  dxy,  at  a 
temperature  not  exceeding  that  of  boiling  water.  The  addition  to  it 
when  cold  of  a  drop  of  a  dilute  solution  of  sesquidiloride  of  iron 
causes  the  production  of  an  intense  red  colour  (sulphocyanide  of  iron). 
This  mode  of  detecting  cyanogen  may  be  adapted  to  the  two  preceding 
tests,  the  upper  watchglass  being  of  course  in  the  one  case  moistened 
with  solution  of  nitrate  of  silver,  and  in  the  other  with  the  mixed 
solutions  of  the  salts  of  iron.  In  endeavouring  to  detect  the  presence 
of  hydrocyanic  acid,  the  peculiar  odour  of  the  faintest  trace  of  that 
substance  should  ever  be  remembered  as  a  valuable  aid. 

Oyimogen  and  oxygen  form  no  les  than  six  compounds,  all  having  the 
same  per-centage  compodtion  but  differing  markedly,  and  some  oon- 
dderably,  from  each  other.  It  will  be  convenient  to  describe  them  in 
separate  articles.  [Ctamelide  ;  Ctanio  Acn> ;  Ctanilio  Acid  ;  Cta- 
NURio  Acid  ;  Fulminic  Acid  ;  Fulmihurio  Acid.]  Their  relation  to 
each  other  may  be  thus  expressed  : — 


Cyanurio  acid   . 
Cyanilic  aoid 
Falminuric  add 
Fulminie  acid 
Cyanic  acid      • 
Cyamelide     . 


C.HjN.O,  =  8H0,  C.N,0,  =  3(H0,  CyO) 
C^HgNsO,  =  3H0,  C^NjOj  =  3(H0,  CyO) 
CeH.N.O,  =  HO,  C^H^NjOj  =  3(H0,  CyO) 
C^H^N.O^  =  2H0,  C^NjO,        =  2(H0,  CyO) 


C.H  N  O, 
C,H  N  O, 


HO,  C,N  O 
HN,  C,0, 


=    (HO,  CyO) 
=    (HO,  CyO) 


Cyanogen  and  nitrogen,        [Ctanahide.] 

Cyanogen  and  chlorine  form  three  isomeric  compounds,  the  first 
gaseous,  the  second  liquid,  and  the  third  solid. 

Gaseous  chloride  of  cyano(,en  (CyCl)  is  obtained  by  pasdng  chlorine 
gas  into  strong  hydrocyanic  acid,  or  by  conveying  chlorine  over  moist 
cyanide  of  mercury  excluded  from  the  light.  It  may  be  collected  over 
mercury. 

This  compound  is  a  colourless  gaseous  body,  extremely  pungent,  and 
soluble  in  water,  alcohol,  and  ether.  At  ssero  it  forms  a  colourless 
crystalline  mass,  and  this  at  5^  melts  into  a  liquid  which  boils  at  11°. 
When  subjected  to  pressure  of  four  atmospheres  it  assumes  a  liquid 
form ;  and  if  long  kept  it  is  converted  into  the  solid  chloride.  It  is 
composed  of  1  equivalent  of  chlorine  85*5  -I-  1  equivalent  of  cyanogen 
26  =  61*5.    Spec,  grav.,  2124. 

Liquid  chloride  of  cyanogen  (CyJCL)  is  produced  when  cyanide  of 
mercuiy  is  exposed  to  the  action  of  chlorine  in  direct  simlight.  It  is 
a  liquid,  boiling  at  61**  Fahr.,  and  solidifying  to  a  mass  of  crystals  at 
19°.    Equivalent,  128. 

SoUd  chloride  of  cyanogen,  ekUroeyanic  acid  (CyjCy.  This  coippound 
is  obtained  when  anhydrous  hydrocyanic  add  is  exposed  to  chlorine  gas 
acted  upon  by  the  sun's  rays ;  hydrochloric  acid  being  also  formed.  It 
has  the  form  of  long  colourless  needles,  which  have  a  powerful  and  dis- 
agreeable odour.  The  crystals  fuse  at  284°,  and  sublime  unaltered  at 
a  higher  temperature.  It  dissolves  in  alcohol  and  ether  without  decom- 
posing ;  but  when  heated  with  water  it  is  decomposed  into  cyanuric 
and  hydrochloric  adds.  It  was  probably  owing  to  the  formation  of 
theee  adds  that  chloride  of  cyanogen  was  originally  supposed  to  possess 
acid  properties ;  and  hence  the  name  of  chlorocyanio  acid.  It  may  be 
conddered  as  composed  of  8  equivalents  of  dilorine  10671  -I*  78  = 
184-71.    Vapour  dendty,  6-89. 

Cyanogen  and  bromine,  and 

Cyanogen  and  iodine,  form  solid  combinations.  They  are  obtained 
on  distilling  cyanide  of  mercury  with  bromine  or  iodine. 

Cyanogen  and  sulphur  form  a  bisulphide  (CyS^).  This  substance 
cannot  be  obtained  in  the  free  state.  In  its  combinations  it  partakes  of 
the  nature  of  cyanogen  itself,  forming  compounds  in  the  same  manner 
as  an  dementaiy  body.  For  this  reason  it  is  usually  considered  to  be  a 
compound  radical,  and  is  called  sulphoeyanogen  ;  its  symbol  as  such  is 
(Scy).  The  salts  that  it  forms  with  the  metals  very  much  resemble  in 
constitution  the  corresponding  compounds  with  cyanic  add,  the  oxygen 
in  the  latter  being  replaced  by  sulphur. 

Hydroeulphocyanic  acid  (HCyS,),  or  stfyhoeyanide  of  hydrogen 
(H,  Scy),  may  be  regarded  as  hydrated  cyanic  add  (HO,  CyO),  in  which 
the  oxygen  is  subetituted  by  sulphur,  and  may  be  written  thus,—* 
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(HS,  CyS).  It  ifl  usually  howeyer  expreased  by  the  formula  (H,  Scy), 
aud  the  other  sulphocyamdes  by  the  general  formula  (M,  Scy).  This 
acid  may  be  isolated  by  ezposixig  subsulphocyanide  of  mercury  to  a 
current  of  sulphuretted  hydrogen.  It  is  a  colourless  liquid.  By  expo- 
sure to  a  low  temperature  it  solidifies  to  a  mass  of  crystals.  It  is 
unstable,  soon  decomposing  into  hydrocyanic  acid  and  hydroper$uJpho- 
eyanic  acid  (Eifij^Sj, 

8ulpho€yanide  of  potcutium  (K,  Scy)  |s  f<M-med  by  fusing  together 
sulphur  and  cyanide  of  potassium,  or  by  heating  in  a  covenMl  crucible 
at  a  dull  red  heat  a  mixture  of  46  parts  of  dried  ferrocyanide  of  potas- 
sium, 82  of  sulphur,  and  17  of  pure  carbonate  of  potash.  The  cooled 
mass  is  digested  in  water,  filtered,  the  filtrate  evaporated  to  dryness, 
and  the  residue  digested  in  hot  alcohoL  On  cooling,  the  liquid 
deposits  the  salt  in  beautiful  crystals. 

Other  suiphocyanides  are  obtained  by  double  decomposition  with 
the  potassium  salt.  The  suiphocyanides  of  barium,  calcium,  ^d  iron 
are  soluble;  those  of  mercury,  lead,  and  silver  are  white  insoluble 
precipitates.  Soluble  suiphocyanides  give,  with  ferric  salts,  an  intense 
red  solution,  owing  to  the  formation  of  persulphocyanide  of  iron.  This 
reaction  is  characteristic. 

Chlorine  apd  nitric  acid  act  upon  sulphocyonic  solutions,  producing 
a  Yellow  precipitate,  the  composition  of  which  has  not  been  satisfacto- 
rily determined.  By  heat  this  precipitate  is  altered  into  a  substance 
called  by  Liebig  crude  meUm.  [Mellon].  Mdam  is  the  name  given  by 
Liebig  to  the  residue  of  the  destructive  distillation  of  sulphocyanide  of 
ammonium.    [MsLiJi.] 

Cyofimgen  and  tdenium  form  oombinations  corresponding  in  compo- 
aiiion  and  properties  to  the  sulphocyanio  compounds. 

MetaUie  Derivationt  of  Qyanogen, — Cyanide  of  potassium  forms  double 
■alts  with  the  cyanides  of  cobalt,  copper,  iron,  chromium,  platinum, 
and  iridium.  It  is  usually  assumed  that  in  these  salts  the  potassium 
IS  combined  with  electro-negative  compound  salt-radicals,  to  which 
have  been  given  the  names  cobalticyanogen,  euprocyanogen,  ferrocyano- 
fftn,  ehromcyanogen,  plaHnocyaaiogen,  pUUinidcyanogen,  and  trtrfto- 
cyanogen*  Some  of  thdse  are  monobasic,  some  dibasic,  and  others 
tribasio.  They  form,  with  hydrogen,  a  well-marked  series  of  acids. 
The  following  list  of  these  acids,  with  their  formuke,  will  at  cmce 
indicate  their  constitution : — 


Hydroplatinoeyanle  aeid 
Hydroiridiocyanlo  acid 
Hydroplatinidcyanio  add 
Hydro£errocyaoic  acid       , 
Hydroferridcyanic  acid 
Hjdrocobalticyanic  acid    . 
Bydrochromicyanic  acid 
Hydrocaprocyanic  acid     . 


H,  PtCy, 
H,  IrCy, 
H„  Pt,Cy. 
H„  re,Cy, 
H»,  Fe,Cy4 
H*.  Co.Cy, 
Ha,  Cr.Cy, 
T 


The  methods  of  preparing  the  most  important  of  the  above  acids 
will  be  found  described  in  the  articles  on  the  different  metals  that 
enter  into  their  composition. 

By  the  replacement  of  the  hydrogen  in  these  adds  by  an  equal  num- 
ber of  equivalents  of  a  metal,  a  numerous  class  of  salts  is  formed,  some 
members  of  which  are  largely  used  in  the  arts.  Thus,  by  substituting 
the  two  equivalents  of  hydrogen  in  hydroferrocyanio  acid  by  two  of 
potassium,  we  obtain  ferrocyanide  of  potassium  (K,,  FeCy,,  or  K^Fcy), 
the  common  yellow  prussiate  of  potash.  From  hydroferridcyanic  acid 
(H„  Fe,Cy^  or  H„  Fdcy^  we  derive  ferridcyanide  of  potassium  (K,, 
^®iCye,  or  KjFdcy),  ordinMy  red  prussiate  of  potash.  For  details  of 
the  preparation  of  the  principal  of  these  salts,  see  the  various  metals. 

BydroMtroferrocyanic  acid,  or  hydronitroprusnc  acid  ( fl  Fe^CygNO,), 
is  produced  when  binoxide  of  nitrogen  (NO^)  is  passed  through  a  solu- 
tion of  hydroferridcyanic  acid.  The  decomposition  that  takes  place  is 
thus  expressed : — 

H,Fe,Cy,     +     NO,     a    H„  Pe,Cy.NO.     -f     HCy 


Hydrofcrridcyanio  Binoxide 
acid.  of  nitrogen. 


HydronitroproMlo 
acid. 


Hydrocyanic 
acid. 


Hydronitr<^russio  acid  may  be  obtained  in  prismatio  crystals  of  a 
deep  red  colour,  containing  two  equivalents  of  water.  Nitroprvuida, 
containing  two  equivalents  of  a  metal  in  the  place  of  the  hydrogen  in* 
the  acid,  are  readily  formed.  The  sodium  salt  crystallises  in  fine  ruby- 
red  prisms;  the  betrium  salt  in  beautiful  octohedra.  For  details  of 
the  preparation  of  these  salts,  see  papers  by  Flayfaur  in  the '  Philo- 
sophical Transactions,'  1849  and  1850. 

The  characteristic  test  for  nitroprussidee  is  the  production  of  a 
beautiful  purple  colour  on  the  addition  of  an  alkaline  sulphide.  Traces 
of  sulphur  on  the  one  hand,  or  of  a  nitroprusside  on  the  other,  may 
thus  be  detected  with  certainty ;  the  colour  is  however  very  fugitive. 

CYANOMETER,  from  the  Greek  words  KvaM6s  (blue)  imd  fi4rpot^ 
(a  measure),  is  an  instrument  which  was  invented  by  M.  de  Saussure 
for  the  purpose  of  enabling  an  observer  to  meature  the  intensity  of  blue 
colour  in  the  sky. 

It  is  well  known  that  the  visible  heavens,  when  free  from  clouds, 
appear  to  have  a  blue  tint  which  gradually  increases  in  intensity  from 
the  horizon  towards  the  zenith,  that  the  blueness  is  more  intense  by 
night  than  by  day,  and  that  on  the  tops  of  mountains  the  colour  is 
sometimes  so  deep  as  to  be  almost  black.  These  appearances  depend  i 
partly  on  the  different  extents  of  atmosphere  which  the  rays  of  light 


have  to  pass  through,  and  partly  on  the  quantity  of  water  which  the 
air  holds  in  solution.  It  has  been  supposed  that  the  gaseous  fluid,  air,  is 
of  a  blue  colour ;  the  colour  being  so  slight  as  to  be  seen  only  when  we 
look  through  large  masses  of  air;  and  ths^t  it  is  to  this  cause  that 
distant  mountains  owe  their  peculiar  bluish  tint.  When,  as  towards 
the  zenith,  the  atmospheric  space  traversed  by  the  light  is  compara- 
tively small,  the  violet  and  blue  rays  are  transmitted  to  the  earth  in 
abundance;  while,  towards  the  horizon,  the  spaces  passed  through 
being  greater  and  being  charged  with  vapours,  the  violet,  the  blue,  and 
even  the  green  rays  are  intercepted,  the  remaining  colours  only  of  tiie 
spectrum  being  transmitted:  it  must,  however,  be  added  that  the 
colour  of  the  sky  is  affected  by  the  terrestrial  particles  which  are 
occasionally  raised  in  the  atmosphere ;  and  also  by  the  reflections  of 
light  from  terrestrial  objects,  particularly  from  naked  rocks  and  from 
masses  of  snow  or  ice.  The  colour  of  the  sky  being  thus,  in  some 
measure,  an  indication  of  the  state  of  the  atmosphere  with  respect  to 
exhalations  and  the  reflections  of  light  from  the  earth's  surface,  it  is 
of  importance  to  ascertain  with  some  precision  the  intensity  of  that 
colour. 

The  cyanometer,  as  f  onned  by  the  inventor,  consists  of  a  circular 
plate  or  ring,  of  metal  or  pasteboard,  on  the  surface  of  which,  about 
the  circumference,  is  a  band  divided  by  radii  into  fifty-three  equal 
compartments.  One  of  these  is  white,  and  those  which  follow  in  suc- 
cession are  coloured  with  blue  of  different  degrees  of  intensity,  from 
the  most  iaint  to  the  deepest  which  can  be  produced ;  the  rest  of  the 
compartments  are  coloured  with  mixtures  of  Prussian  blue  and  ivoxy 
black,  and  gradually  increase  in  darkness  to  the  last  division,  which  is 
quite  black. 

In  using  the  instrument,  the  obsenrer,  who  should  be  in  the  open 
air,  holds  it  up  between  himself  and  that  part  of  the  sky  of  which  he 
intends  to  ascertain  the  colour ;  and  this  part  should  be  such  that, 
while  the  face  of  the  instrument  is  strongly  enlightened,  the  direct 
rays  of  the  sun  may  not  fall  upon  it :  on  turning  ^he  plate  or  ring  in 
its  own  plane,  till  there  is  brought  directly  before  the  observed  part  of 
the  sky  that  compartment  which,  to  the  eye,  appears  to  be  exactly 
equal  to  it  in  intensity  of  tint,  the  number  of  the  compartment  will 
express  the  required  intensity  of  the  blue  coloiur  in  that  part  of 
the  sky. 

In  order  to  form  a  scale  of  numbem  for  the  tints,  K.  de  Saunore 
placed  against  a  wall  a  piece  of  white  paper,  on  which  was  a  circalar 
black  spot,  about  one-seventh  of  an  inch  in  diameter,  and  receded  from 
it  till  the  spot  ceased  to  be  visible ;  he  then  kid  on  paper  a  tint  pro- 
duced by  Frussisn  blue,  so  diluted  that,  at  a  distance  from  it  equal  to 
that  at  which  the  black  spot  became  invisible,  the  tint  could  not  be 
distinguished  from  a  X)eifect  white.  This  tint  was  marked  No.  1. 
The  next  deeper  colour  was  produced  by  diluting  the  Prussian  blue 
till,  at  an  equid  distance,  the  tint  ceased  to  be  distinguished  from  that 
of  No.  1,  the  latter  being  near  the  eye :  this  was  znarited  No.  2 ;  and 
each  of  the  succeeding  numbers  up  to  No.  53  was  determined  in  like  . 
manner  by  a  comparison  of  the  corresponding  tint  with  that  whidi 
preceded  it  on  the  plate. 

Arago  invented  a  cyanometer,  which  acts  on  the  same  principle  as 
his  photometer.  The  latter  instrument  is  thus  formed :  Two  lenses 
are  placed,  one  on  the  other,  so  as  to  form  coloured  rings  about 
the  point  of  contact,  which,  as  is  well  known,  are  seen  as  well  by 
transmitted  as  by  reflected  light,  the  one  set  being  complementary 
to  the  other.  These  two  series  of  rings  neutralise  one  another 
mutually  when  the  two  lights  which  form  them,  and  which  hH  simul- 
taneously on  the  lenses,  are  of  equal  intensity.  His  cyanometer  is  an 
extension  of  this  principle.  It  is  formed  of  a  tube  closed  at  one  end 
by  a  plate  of  rock-crystal  cut  perpendicularly  to  its  axis,  and,  at  the 
end  nearest  the  eye,  by  a  doubly  refracting  prisnL  Among  the  colours 
which  this  apparatus  gives,  when  polarised  light  traverses  it,  and  the 
prism  is  turned  on  its  axis,  is  the  peculiar  blue  colour  of  the  sky, 
which  varies  in  intensity  according  to  the  proportion  of  polarised  light 
admitted  by  tiuning  the  prism. 

Suppose  now  that  this  polariscope  be  directed  upon  a  piece  of  white 
paper,  and  that  between  the  paper  and  the  plate  of  rock-crystal  there 
is  placed  a  pile  of  plates  of  ^ass,  which  can  be  moved  in  an  angle,  so 
as  to  vary  Uieir  inclination,  and  make  the  bright  light  from  the  paper 
more  or  less  polarised.  The  blue  colour  seen  in  the  instrument  goes 
on  increasing  in  intensity  with  the  inclination  of  the  pile,  untU  it 
appears  the  same  as  that  of  the  region  of  the  sky  which  we  are  ob- 
serving. The  measure  of  this  cyanometric  tint  ia  then  given  by  the 
inclination  of  the  pile,  and  if  the  pile  be  composed  of  the  same  number 
of  plates,  and  the  same  kind  of  gloss,  the  observations  made  with  this 
instrument  will  be  of  course  comparable. 

CYANOSIS,  or  BLUE  DISEASE,  is  a  condition  of  the  system 
which  comes  on  as  the  result  of  a  malformation  of  the  heart,  which 
allows  the  venous  and  arterial  blood  to  mingle  in  the  system.  In  the 
foetus  the  circulation  is  of  such  a  kind  as  to  prevent  the  blood  flowing 
from  the  placenta  passing  through  the  lungs,  and  this  is  done  by  a 
communication  between  the  pulmonary  artery  and  the  aorta — the 
ductus  arteriotut ;  and  an  opening  between  the  right  and  left  ventricle 
— the  foramen  wale.  After  birth  these  two  communications  between 
the  right  and  left  side  of  the  heart  are  normally  closed,  but  it  occa- 
sionally happens  that  one,  or  both,  passages  do  not  close  at  birth  or 
that  they  open  again  in  after  life.    The  consequ^oejof^this  midfonna- 
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tion  is  that  the  yenoiui  blood  passeB  to  the  left  side  of  the  heart  frith- 
oat  undergoing  its  proper  amount  of  oxygenation  in  the  lungs.  The 
effect  of  this  abnormal  mixture  of  the  two  bloods  is  not  to  destroy  life 
immediately,  but  to  produce  a  series  of  symptoms,  the  most  prominent 
of  which  is  a  blueness  of  the  skin,  constituting  the  dispute  called 
cyanosis.  This  is  not  an  unfrequent  occurrence,  and  according  to  the 
extent  of  the  communication  between  the  tvro  sides  of  the  heart  will 
be  the  intensity  of  the  disease.  Sometin^es  the  feebleness  and  derange- 
ment of  the  system  causes  death  within  a  few  hours  after  birth ;  in 
other  cases  persons  have  been  known  tu  attain  mftture  age  labouring 
under  this  affection. 

The  effect  of  this  malformation,  according  to  its  degree,  is  to  dimi- 
nish the  nutrition  of  the  body,  and  to  produce  general  weakness  and 
exhaustion.  The  functions  of  the  heart  and  lungs  are  interfered  with, 
and  there  is  frequently  a  rapid  intermitting  pulse,  with  attacks  of 
difficulty  of  breathing.  The  blueness  of  the  skin  is  increased  during 
these  attacks.  There  is  generally  coldness  of  the  skin  from  the  imper- 
fect nature  of  the  respiratory  changes  which  go  onin  the  body.  There 
is  also  a  tendency  to  dropsical  effusion  in  various  parts  of  the  body. 

In  this  disease  little  can  be  done  to  effect  a  cure.  The  great  object 
is  to  alleTiate  any  distressing  ^mptoms  which  may  arise. 

CYANOXALIC  ACID.    [Uric  Acid.] 

CYANURENIC  ACID,  an  acid  found  in  the  urine  of  the  dog.  It 
much  resembles  uric  acid,  but  differs  in  being  soluble  in  hydrochloric 
acid.  It  is  obtained  from  the  tenacious  deposit  that  forms  when  the 
urine  of  the  dog  is  set  aside  for  some  time.  That  substance  is  dissolved 
in  lime-water,  and  sufficient  hydrochloric  add  added  to  neutralise  the 
lime ;  cyanurenic  acid  then  separates  in  the  form  of  small  colourless 
needles.  It  is  insoluble  in  alcohol,  is  sublimed  by  heat,  and  is  then 
soluble  in  alcohoL  It  forms  salts  with  bases,  some  of  which  are 
crystalline. 

CYANURIC  ACID  (3{H0,  CyO)  +  4Aq.,  or  8H0,  C^NjO,  +  4Aq.). 
This  add  was  discovered  by  Scheele  in  the  distillation  of  uric  acid ; 
more  lately  Serullus  obtained  it  by  another  process,  and  described  it 
under  the  name  of  cyanic  acid ;  and  lastly,  Wohler  and  Liebig  examined 
its  constitution  and  properties. 

This  acid  is  formed  under  various  circumstances,  as  by  the  decom- 
position of  solid  chloride  of  cyanogen  by  water,  the  decomposition  of 
soluble  eyanates  by  dilute  acid,  and  the  distillation  of  uric  acid,  &o. 

In  order  to  prepare  it,  the  best  process  seems  to  be  to  dissolve  dry 
melam  [Melah ]  with  a  gentle  heat  in  concentrated  sulphuric  acid ; 
the  solution  is  to  be  poured  into  20  or  30  parts  of  water,  and  the  mix- 
ture is  to  be  kept  for  several  days,  at  a  temperature  near  ebullition,  or 
until  small  portions  rield  no  white  precipitate  with  ammonia.  The 
solution  is  then  to  be  evaporated  to  its  crystallising  point,  and  the 
cxystals  obtained  are  to  be  purified  by  recrystallisation. 

Cyanurio  add  forms  rather  small  coloiu-less  prismatic  crystals,  which 
are  efflorescent,  losing  at  ordinary  temperatures  the  whole  of  their 
water  t>f  crystallisation.  It  is  very  slightly  soluble  in  cold  water,  and 
requires  24  parts  of  boiling  water  to  dissolve  it ;  it  is  inodorous,  has 
but  little  taste,  and  reddens  litmus  but  feebly.  It  is  a  remarbftbly 
permanent  substance,  being  soluble  without  decomposition  in  concen- 
trated stdphuric  or  nitric  add,  though  when  heated  in  them  it  is 
eventually  decomposed. 

According  to  Liebig,  the  crystallised  add  consists  of  3  equivalents  of 
cyanogen  78,  8  equi^ents  of  oxygen  24,  7  equivalents  of  water  63, 
equivalent  =  165 :  8  equivalents  of  the  water  constitute  the  add  a 
hydrate,  and  4  equivalents  are  vrater  of  crystaUisation.  It  combines 
with  3  equivalents  of  base  to  form  cyanurates,  and  is  therefore  what  is 
termed  a  tribadc  acid.  By  exposure  to  a  very  high  temperature 
1  equivalent  of  hydrated  cyanuric  acid  is  decomposed  into  3  equiva- 
lents of  hydrated  cyanic  acid.  Urea  is  by  heat  converted  mto  cyanuric 
acid  and  ammonia. 

CYBELE.    [Rhka.] 

CYCLAMIN.    [Abthanitin.] 

CYCLE,  which  means  nothinjg  but  circle  {k6k^s),  has  an  arbitrary 
use  in  chronology.  Certain  of  the  cycles,  or  recurring  methods  of 
denoting  time,  which  are  in.  common  use,  are  called  cycles,  to  the 
exclusion  of  the  rest.  The  prindpal  of  these,  if  not  the  only  ones,  are 
the  Metonic  oyde  [Mston,  Bioo.  Diy.  ;  Calhtus,  Bioq.  Div.],  the 
BOLAU  cycle,  and  the  cycle  of  Indiotion.  But  the  natural  cycles,  sudi 
as  the  revolutions  of  the  sun  and  moon,  are  not  called  cycles;  nor 
even  some  of  the  artifidal  ones,  such  as  the  Julian  period.  It  would 
be  useless  to  retain  this  artificial  and  confused  distinction.  Under  tiie 
distinctive  words  Meton,  Biog.  Div.,  InDicnoir,  Ac.,  the  reader  will 
find  the  origin  of  each  method  of  reckoning;  whUe  in  the  article 
Period  of  IbtvoLtiTioir,  he  will  see  a  table  of  the  lengths  and  com- 
mencements of  all  the  cycles,  natural  and  artificial,  whether  called 
cycle,  period,  year,  day,  or  month. 

CYCLOGRAPH,  or  ARCOGRAPH,  is  an  instrument  for  drawing  arcs 
of  cirdes  without  centres,  and  is  used  in  architectural  and  engineering 
drawing,  when  the  centres  are  too  distant  to  be  conveniently  accessible. 
One  such  contrivance,  which  however  does  not  produce  perfectly 
circular  arcs,  is  noticed  imder  Compasses.  Bricklayers  and  masons, 
when  they  wish  to  strike  an  arc  for  the  tops  of  doors  and  windows, 
have  recourse  to  a  very  simple  mode  of  accomplishing  the  object,  by 
driving  a  nail  into  the  wall  at  each  extremity  of  the  intended  are,  and 
then  nailing  two  straight  laths  or  rods  together  at  such  an  angle  that 


while  their  external  sides  or  edges  are  in  contact  with  the  nails  driven 
in  the  wall,  their  apex  or  meeting  point  shall  touch  the  crown  of  the 
required  arch.  A  tracing  point  in  the  apex  will  then  describe  the 
required  arc  The  same  plan  may  be  adopted  in  drawing  on  paper^ 
substituting  pins  for  the  nails,  and  a  piece  of  stout  cardboard,  out  to 
the  required  angle,  for  the  laths.  Mr.  Botch's  Aroograph,  described  in 
the '  Ti-ansactions '  of  the  Society  of  Arts,  voL  xxxix.  pp.  49-51,  is  an 
instrument  consirting  of  two  rules  connected  together  by  a  joint  which 
forms  a  socket  for  a  pencil,  and  furnished  with  two  quadrant-shaped 
pieces  of  brass,  sliding  upon  one  another,  by  which  the  yules  may  be 
set  to  any  required  angle,  and  secured  by  clasps.  This  instrument  is 
uised  in  the  same  way  as  the  Uths  above  described,  and  it  affords  the 
means  of  measuring,  by  the  graduation  of  one  of  the  quadrants,  the 
degrees  contained  in  the  arcs  described  by  it.  Mr.  Alderson's  Owvi' 
linead,  described  in  the  forty-fourth  volume  of  the  same  work,  pp. 
151-156,  is  another  instrument  on  the  same  principle,  but  of  more 
perfect  construction,  in  which  the  pencil  may  be  projected  beyond 
the  apex  of  the  angle  for  the  purpose  of  drawing  a  second  arc  parallel 
with  the  first.  This  second  arc  is  not  mathemaUcally  correct,  but, 
when  on  a  small  scale,  it  is  sufficiently  so  for  all  ordinary  purposes. 

The  Oentnlinead  of  Mr.  Peter  Nicholson,  described  in  tiie  thirty- 
second  and  thirty-tWrd  volumes  of  the  '  Transactions '  of  the  above 
Society,  pp.  67-70  and  69-81,  lb  an  instrument  acting  on  the  same 
principle,  although  its  chief  use  is,  not  as  a  cyclograph,  but  as  an 
instrument  for  drawing  Unes  converging  to  a  distant  and  inaccessible 
point.  It  may  be  compared  to  a  T-rule  in  which  the  transom  consists 
of  two  pieces  adjustable  to  any  required  angle  with  each  other,  and 
the  centre  of  which,  answering  to  the  vpez  of  the  cyclographs  above 
described,  is  precisely  on  a  line  with  the  fiducial  or  drawing  edge  of 
the  stem  or  long  limb  of  the  rule.  The  instrument  b^ng  once 
adjusted  to  the  required  angles,  and  having  its  angular  transom  laid 
against  two  fixed  pins,  just  like  the  angle  of  a  cycloeraph,  any  number 
of  converging  lines  may  be  drawn  by  it  as  readily  as  parallel  lines 
drawn  by  a  common  T-rule,  with  its  transom  sliding  against  the  edge 
of  the  drawing-board. 

Another  instrument  rewarded  by  the  Society  of  Arts,  and  described 
in  the  thirty-fifth  volume  of  their  '  Transactions,'  pp.  109-112,  under 
the  name  of  a  Ourvograph,  was  contrived  by  Mr.  Warcup  for  copying 
or  transferring  curved  lines,  or  describing  them  originally,  of  any 
required  curvature,  by  means  similar  to  those  adopted  in  the  instru- 
ment represented  imder  Bevel.  The  adjustable  ruler  itself  consists 
of  a  thin  pliable  slip  of  whalebone,  and  the  adjusting  ribs,  answering 
to  the  screws  //,  in  the  figure  above  referred  to,  instead  of  being 
screwed,  are  merely  secured  in  any  required  position  by  the  pressure 
of  wedges  acting  upon  small  pieces  of  cork  inserted  in  the  ruler  or 
stock  tibrough  which  they  pass. 

CYCLOID  (icvkAoci5^s,  like  a  circle),  a  name  very  incorrectly  given 
to  the  curve  which  is  traced  out  by  any  point  of  a  drcle  rolling  on  a 
straight  line.  Thus  while  the  whed  of  a  carriage  revolves,  each  naU 
on  the  circumference  describes  a  succession  of  cydoids;  more  cor- 
rectly, a  succesdon  of  branches  of  one  cydoid.  We  might  also  here 
describe  the  various  curves  made  by  the  points  of  drdee  which  roll 
indde  or  outside  of  other  circles,  &c.  &c.  But  as  the  cycloid  stands 
apart  from  aU  the  rest,  both  in  simplicity  and  historical  notoriety,  we 
shall  here  confine  ovirselves  to  this  one  curve  alone,  and  refer  the  rest 
to  the  head  Trochoidal  Curves. 

If  we  suppose  a  circle  to  roll  on  a  straight  line,  it  is  obvious  that 
the  centre  will  advance  in  every  moment  through  a  length  equal  to 
the  portion  of  the  circumference  which  is  brought  in  contact  with  the 
line  on  which  the  drde  rolls.    That  is, 


supposing  0,  the  point  now  highest  on  the  circle,  to  be  the  one  whose 
path  is  to  be  traced,  then,  by  the  time  the  mere  rotation  would  have 
brought  this  point  to  p,  the  whole  system  will  have  been  carried 
forward  through  a  length  p  q  equal  to  the  arc  o  p.  Hence  follows  a 
very  simple  mode  of  conceiving  the  form  of  a  cydoid :  at  every  point 
p  imagine  a  line  F q  parallel  to  a b  and  equal  to  the  arc  o  p;  the  extre- 
mities of  all  these  lines  will  be  in  the  cydoid.  The  arc  A  o,  through 
which  the  point  on  the  drde  licns  from  the  line  a  b  to  its  highest 
podtion,  IB  similar  and  equal  to  the  arc  o  B  through  which  it  dteoends. 
In  the  diagram  we  see  small  parts  of  the  prec^ung  and  BUoci)edin|; 
cycloids. 
The  prindpal  properties  of  the  cyeldd  are  as  follows  :-^ 

1.  p  Q  is  equal  in  length  to  the  esrc  o  p. 

2.  The  tangent  at  Q  is  parallel  to  the  chord  o  p. 

8.  The  arc  c  q  is  twice  the  chord  o  p>  and  the  whole  are  A  0  B  is  four 
times  0  s,  the  diameter  of  the  generating  drde. 
4.  Complete  the  rectangle  cqn;  the  area  OQR  is  equal  to  the 
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circular  area  o  F  M,  and  the  whole  area  a  0  B  is  three  times  that  of  the 
generating  circle. 

5,  The  curvature  at  Q  is  the  same  as  that  in  a  circle  whose  radius  is 
twice  E  P|  and  the  involute  and  evolute  (see  these  terms)  of  a  cycloid 
are  both  cycloids  of  the  same  magnitude. 

6.  If  the  figure  be  reversed,  so  that  c  is  the  lowest  point  of  the 
cycloid,  and  a  and  B  the  highest  points;  then,  no  friction  being 
supposed,  and  the  cycloid  being  of  resisting  matter,  a  small  weight 
placed  at  Q  will  take  Uie  same  time  to  slide  to  c,  whatever  the  point  Q 
may  be.    Hence  all  the  arcs  of  the  cycloid  are  said  to  be  gynchronous. 

6.  On  the  same  supposition  as  in  the  preceding,  a  weight  will  slide 
from  B  to  Q  in  a  shorter  time  than  in  any  other  curve  which  can  be 
drawn  between  b  and  q.    Hence  the  cycloid  is  called  the  bruchystochron. 
Let  0  be  the  angle  cop  (in  theoretical  units)  [Angle],  cu=x, 
XQ=y,  o  F=a,  then  we  have  the  following  equations : — 
a:=o(l— cos  0) 
y=a  (6+ sin  6) 

from  which  the  properties  of  the  curve  may  be  deduced. 

If,  instead  of  measuring  p  Q  from  p,  we  had  carried  it  forward  from 
If,  then  Q  would  have  described  a  curve  known  by  the  name  of  the 
companum  to  the  cycloid,  but  which  is  in  truth  a  curve  of  tinea,  [Sines, 
Curve  op.] 

The  history  of  the  cycloid  is  remarkable  from  the  contests  which  it 
produced,  and  the  manner  in  which  the  names  of  Galileo,  DescarteB, 
Mersenne,  Pascal,  Roberval,  Wallis,  and  others,  appear  in  connection 
with  it.  But  there  would  be  little  use  in  giving  an  abstract  of  history 
on  points  of  no  material  use,  and  the  interest  of  which  depends  on  the 
light  in  which  a  detailed  account,  and  nothing  less,  would  place  the 
state  of  science  of  the  17th  century.  Galileo  was  certainly  the  first 
who  attempted  the  investigation  of  the  properties  of  the  cycloid,  as 
appears  from  a  letter  to  Torricelli,  written  in  1689.  (See  Montucla, 
'  Hist,  des  Math.'  voL  ii.  p.  52,  &c.) 

CYCLOP JSDIA.    [Dictionary.] 

CYDER.    [CiDER.J 

CYGNUS  (the  swan),  one  of  the  old  constellations  of  Aratus,  who 
refers  it  to  the  fable  of  Leda,  as  does  Hygiuus ;  but  the  latter  gives 
another  tahle  of  the  same  kind.  The  bright  star  (Deneb),  a  Cygni, 
may  be  seen  on  the  meridian  at  eight  o'clock  in  the  beginning  of  Oc- 
tober ;  the  bright  stars  in  Aquila,  Lyra,  and  Cygnus  form  a  remarkable 
triangle. 

The  principal  start)  are  as  follows  : — 
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CYLINDER,  in  mathematics  '{K^Kiylpos^  a  name  given  generally  to 
the  surface  formed  by  a  straight  line  which  moves  parallel  to  itself, 
whatever  may  be  the  guiding  curve ;  but  frequently  confined  to  the 
common  definition,  which  supposes  the  straight  line  to  be  of  finite 
length,  and  to  move  round  the  circumference  of  a  circle,  keeping 
always  at  right  angles  to  its  plane.  We  shall  extend  this  a  little,  and 
treat  of  the  cylinder  which  has  an  oval  for  its  base,  and  Uie  moving 
line  at  right  angles  to  the  plane  of  the  base,  whence  the  cylinder  is 
called  a  right  cyfinder. 

The  (^Under  may  be  considered  us  a  cone,  of  which  the  apex  is  at 
an  infinite  distance ;  and  many  of  the  general  notions  in  the  article 
Cone  may  be  applied  to  it. 

The  content  of  a  cylinder  (in  cubic  units)  is  the  number  of  square 
units  in  the  base  multiplied  by  the  number  of  linear  units  in  the  alti- 
tude. Thus  the  cylinder  being  circular,  the  base  having  a  radius  of 
10  feet,  and  the  altitude  being  7  feet,  the  number  of  square  feet  in  the 
base  is  100  x  355-?- 118,  or  314*159,  which,  multiplied  by  7,  gives 
2199*113,  the  number  of  cubic  feet  in  the  cylinder.  To  find  the  num- 
ber of  square  units  in  the  surface,  multiply  the  number  of  linear  units 
in  the  circumference  of  the  base  by  that  in  the  altitude.  Thus  in  the 
preceding  case  the  number  of  feet  in  the  circumference  of  the  base  is 
20  X  355^113,  or  62*8318,  which,  multipUed  by  7,  gives  439*8226,  the 
number  of  square  feet  in  the  cylindrical  part  oi  the  snr&ce,  exclusive 
of  its  two  terminating  planes.    [Pbibm,  SuBoomrBABT.] 

CYLINDRICAL  LKNS.    [Lens.] 

CYMAMETER.    This  name  has  been  given  to  a  contriyance,  regis- 


t6red  by  Mr.  Fenn  a  few  years  ago,  for  making  copies  of  the  outlines 
of  capitals,  cornices,  mouldings;  and  other  architectural  figures^  Many 
years  earlier,  a  curious  plan  was  adopted  for  taking  a  mould  of  the 
human  face,  by  enclosing  a  large  numli^r  of  thin  steel  wires  in  a  frame ; 
pressing  it  gently  and  gradually,  so  that  one  end  of  eveiy  'viire  should 
touch  the  &ce,  and  thus  form  a  die  or  intaglio  of  wires,  the  reverse 
of  the  face.  Mr.  Fenn  seems  to  have  conceived  his  cymameter  as  an 
extension  of  this  plan.  It  consists,  eesentiaUy,  of  a  large  number  of 
very  thin  laths  or  plates,  all  of  equal  length,  and  placed  one  on 
another.  When  one  end  of  these  laths  is  pressed  against  a  moulding 
or  other  device,  the  other  end  assumes  a  corresponding  position ;  the 
laths  which  press  against  a  convex  surface  jut  out  more  at  the  other 
end  than  those  whidi  press  against  a  concave  surface ;  insomuch  that  the 
outer  extremities  of  all  the  laths  form  collectively  a  type  of  the  mould- 
ing or  device. 

CYMBALS  (K^/ijBaXoy),  metallic  musical  instruments  of  percussion, 
which  are  traceable  to  the  remotest  ages  of  antiquity,  and,  with  no 
great  change  in  form,  are  still  used  by  the  modems.  They  are  always 
in  pairs,  are  made  of  brass,  and,  according  to  Greek  sculptures  and 
medals,  anciently  took,  as  their  name  imports,  a  more  cup-like  sh&pe 
than  at  present.  Servius  says  that  the  cymbals  were  consecrated  to 
Cybele — that  is,  were  employed  by  her  priests— because  they  repre- 
sented the  two  celestial  hemispheres  which  surround  the  earth.  They 
are  now  nearly  flat,  about  twelve  inches  in  diameter,  the  central 
part  sunk  in,  and  at  the  back  of  the  sunken  portion  is  a  strap,  by 
which  each  instrument  ui  held.  The  soimd  is  produced  by  strildng 
them  more  or  less  violently  together,  and  in  the  open  air  they  produce 
a  very  martial  efiect,  but  are  entirely  out  of  place  in  the  theatre  and 
concert-room.  Into  the  latter,  indeed,  they  have  not  yet  often  intruded, 
but  in  modem  theatrical  miisicthey  take  a  prominent  part  when  the 
composer  has  to  make  up  by  noise  what  he  wants  in  genius  and  taste. 

CYMENE.    [Camphoqen.] 

CYMIDINE  (C,H,,N).  An  artificial  organic  base,  analogous  to 
aniline.  It  may  be  formed  by  the  action  of  sulphide  of  ammonium 
upon  nitrocymole  (CgoHj.NO  J. 

CYMI'NUM  CYMI'NUM,  Medical  PropeHia  of.  This  annual  um- 
belliferous  plant  (the  generic  name  of  which  is  mont  commonly  spelt 
Cuminum,  which  mode  is  correct  if  it  be  »*mere  Latimsed  form  of  the 
Arabian  word  Qamoiin,  but  incorrect  if  it  be  a  reduplication  of  the 
Greek  kviuvov)  is  native  in  Egypt,  iBthiopia,  &c.,  and  was  cultivated 
by  the  ancients  in  Palestine,  as  it  is  by  the  moderns  in  Malta,  Sicily, 
and  India.  The  fruit  (improperly  termed  seed)  is  the  offidnid  part^ 
Externally  it  is  of  a  grayish  yellow  colour,  and  is  laiger  than  those  of 
caraway  or  anise.  The  seed  within  more  readily  separates  from  the 
pericarp  than  happens  with  most  other  umbelliferous  fruits.  It  is 
distinguished  from  othera  by  having  the  ridges  (juga)  prolonged  into  a 
point  at  the  summit  of  the  fruit. .  The  primary  ridges  are  five,  filiform, 
and  furnished  with  very  fine  prickles ;  the  secondary  are  four,  promi- 
nent and  prickly.  Beneath  each  of  these  is  one  vitta.  The  odour  is 
strong,  aromatic,  and  rather  unpleasant ;  the  taste  is  warm,  bitter,  and 
disagreeable,  llie  odour  and  taste  are  mainly  due  to  a  volatile  oil 
which  is  more  abundant  in  this  fruit  than  in  most  umbelliferous 
plants :  one  pound  yields  half  an  ounce  of  this  oil,  according  to  some ; 
while  ten  poimds  yield  only  three  ounces  and  a  half,  according  to 
others.  Notwithstanding  this  lai^  quantity  of  oil,  the  fruits  are 
frequently  eaten  by  insects.  The  oil  is  pale  yellow,  but  speedily 
becomes  brownish,  very  limpid,  of  a  specific  gravity  of  0*975.  This 
consists  of  two  distinct  oils,  one  a  carbo-hydrogen,  belonging  to  the 
terebinthinate  series;  the  other  an  oxygenated  oil,  or  hydniret  of 
cumyL  (Pereira.)  The  odour  is,  Uke  that  of  the  fruit,  disagreeable, 
and  the  taste  is  acrid.  When  old  it  becomes  acid,  and  according  to 
Chevallier  contains  succinic  acid. 

The  disagreeable  odour  of  cumin  seems  to  have  gradually  discarded 
it  from  medicine  for  man,  and  restricted  its  use  to  veterinary  medicine. 
Its  employment  in  this  way  may  be  a  relic  of  its  ancient  repute,  for 
the  Israelites  esteemed  it  highly  as  a  remedy  for  cattle  after  the  bites 
of  insects.    (Lady  Callcott's  '  Scripture  Herbal,'  p.  124.) 

Still  it  is  a  potent  carminative,  and  was  esteemed  by  Cullen  the  best 
of  this  class  of  remedies,  a  preference  to  which  the  very  large  portion 
of  essential  oil  it  contains  justly  entitles  it.  It  was  reported  also  dis- 
cutient  and  diuretic.  In  the  former  quality  it  was  employed  as  a 
plaster.  It  was  reckoned  one  of  the  semina  4  calida  majora.  In  the 
north  of  Europe  it  is  still  much  used  as  an  addition  to  bread  and 
ragouts.  It  entera  into  the  composition  of  many  curry-powders,  but 
should  be  introduced  into  these  m  very  small  quantity.  In  Germany 
a  sort  of  liqueur  or  aromatic  water  is  distilled  from  tiie  fruits,  useful 
as  a  carminative,  called  kummel-wasser.  The  seeds  of  the  nigella 
sativa  are,  in  the  same  country,  called  black  cummin. 

CYMOLE  (B^glij^).  This  substance,  met  with  in  oil  of  cumin,  and 
which  also  occurs  m  coal-tar  oil,  is  further  formed  by  the  action  of 
anhydrous  phosphoric  acid,  or  of  chloride  of  sine  or  camphor. 

camphor.        Cjrmole* 

It  is  a  colourless  liquid  of  an  agreeable  odour.  It  is  lighter  than 
water,  and  boils  at  347*  Fahr.  Fuming  sulphurio  add  forms  with  it 
a  oopukted  <«ad.  p.g.^.^^^  ^^ ^ 
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Sulphoc^mioUc  aeid  (CJEL^^SJd^).  When  heated  with  moderately 
iiiroDg  nitric  add  it  is  cnanged  into  toluio  add  {C^^Hft^)  and  nitro- 
luio  add  (CioH,(NO«)04).  By  the  action  of  a  mixture  of  sulphuric 
and  nitrio  adds,  it  ii  oonverted  into  IdwUroeymole  (CaoH„(NOJJ  a 
substance  which  crystallises  in  iridescent  rhombic  plates. 

CTNAPINE,  an  alkaloid  said  to  be  found  in  the  false  parsley 
(JSthtua  ofnapium).    Its  composition  is  unknown. 

GTNENE  (CmH^s).  A  hydiocsrbon  oil,  obtained  by  distilling 
the  essence  of  semen-contra  {Artemida  eatira)  from  anhydrous  phos- 
phoric add.  It  is  a  very  fluid  colourless  oil,  soluble  in  ether,  but 
insoluble  in  water.  Its  specific  gravity  is  '825,  and  it  boils  about 
845*  Fahr. 

CYNICS,  the  name  of  a  sect  of  Greek  philosophers  who  were  pro- 
duced by  the  school  of  Socrates,  and  were  so  called  according  to  one 
interpretation  of  the  word  (tcvyiKot,  dog-Uke)  from  their  snarling  dispo- 
dtion,  though  it  is  possible  that  the  name  may  have  been  derived  from 
the  gymnasium  called  Cynosaiges,  in  which  Antisthenes,  the  founder 
of  this  school,  used  to  lecture.  [Aittisthekss,  in  Biod.  Div.]  Their 
doctrines  were  the  exact  oppodte  of  those  of  the  Qyrenaics,  who  were 
sJso  an  o£bhoot  of  the  Socratic  philosophy.  [Ctrbnaics.]  They  hdd 
that  virtue  was  not  only  the  highest  but  the  only  object  at  which  men 
ought  to  aim,  and  that  most  of  the  sdences  and  arts,  as  they  do  not 
tend  to  make  men  virtuous,  but  sometimes  on  the  contrary  interfere 
with  the  attainment  of  it,  are  unprofitable  and  pernicious.  The  true 
philosopher,  according  to  their  notions,  was  he  who  could  discard  all 
the  comforts  snd  charities  of  life  and  triumph  over  his  bodily  wants,  so 
as  to  be  enabled  to  live  only  for  virtue  without  any  interruptions  either 
to  the  contemplation  or  the  practice  of  it.  The  restdt  of  these  prin- 
ciples was  great  strictness  of  morals,  and  voluntary  penances  worthy  of 
the  fanaticism  of  an  eastern  dervise ;  and  as  long  as  tiiese  characteristics 
were  cou^ded  with  ability  in  the  professors  and  consistent  philosophy 
in  what  tiiey  taught,  the  sect  maintained  its  place  by  the  side  of  oUier 
philoBophicad  systems,  and  some  members  of  it,  for  instance  Antisthenes 
and  Diogenes,  deserved  and  obtained  great  odebrity.  [Diogenxb,  in 
Bioa.  Drv.]  At  length,  however,  the  morality  of  the  Qynics  degene- 
rated into  the  most  shameless  profligacy  (see  the  case  of  '  Crates  and 
Hipparchia'  in  Diogen.  Laert  vi.  §  97),  and  the^  became  so  disgusting 
from  their  impudence,  dirty  habits,  and  beggmg,  that  they  ceased  to 
be  regpuded  with  any  respect,  and  the  sect  dwindled  away  into  ob- 
scurity. Of  their  speculative  opinions  we  know  very  little :  indeed  it 
does  not  appear  that  they  had  any  theories,  except  on  the  sdence  of 
logic.  The  great  merit  of  the  Cynic  philosophy  was  that  it  paved  the 
way  for  the  establidmient  of  Stoicism,  which  succeeded  and  superseded 
it,  just  as  the  philosophy  of  Epicurus  supplanted  that  of  Anstippus. 
The  connection  of  this  school  with  the  philosophy  of  Socrates  appears 
to  have  consisted  in  thdr  developing  the  idea  of  science  as  applied  to 
morality  (to  which  object  the  labours  of  Socrates  were  mainly  directed), 
but  they  did  so  to  the  exclusion  of  all  those  other  prindples  which 
Socrates  admitted  as  useful  adjuncts,  and  his  sneers  at  the  austerity 
and  affected  negligence  of  Antisthenes  may  be  taken  as  a  proof  of  the 
low  opinion  which  he  entertained  of  thu  narrow  application  of  his 
doctrines.  (Diogen.  LaSrt.,  vi.,  §  8;  ii.,  §  36.)  The  classical  reader  will 
find  in'Lucian*s  '  Cynicus'  an  attempt  to  justify  some  of  the  peculiar 
views  of  this  school,  especially  in  r^;ard  to  their  neglect  of  tne  con- 
veniences of  life,  though  it  is  not  to-  be  supposed  that  Lucion  was 
inclined  to  the  CynioEd  philosophy,  for  he  elsewhere  ridicules  it.  (See 
the '  LapithsD '  and  the '  Yitarum  Auctio.'  See  also  Hitter's  '  Oeschichte 
der  PhUosophie,'  Hegd's  'Oeschichte  der  Philosophic/  and  G.  H. 
Lewes's  '  BicM^raphical  History  of  Philosophv.') 

CYNODIlf.  A  non-azotised  crvstaUisable  body  of  unknown  com- 
podtion,  found  in  dog-grass  {Ci/noaon  dactylon), 

CYNOSUHA  (Kwht  obpd,  the  tdl  of  the  dog),  a  name  given  to  the 
lesser  Bear.  According  to  Aratus  and  Hyginus,  Cynosura  was  one  of 
the  nymphs  of  Mount  Ida,  who  nursed  Jupiter.  But  it  is  at  least  as 
probable  that  before  the  Greeks  adapted  their  mvthology  to  the  con- 
stellations, they  had  from  some  oriental  source  tne  habit  of  figuring 
Ursa  Minor  as  a  dog,  and  that  the  tail  of  the  dog  was  the  pole  star. 
[Ursa  Minob.J  Manv  persons  may  probably  know  this  word  only 
from  the  two  lines  of  Milton's  '  Allegro  — 

Where  perhape  eome  beatity  lies, 
The  Cynoeore  of  neighbouring  ejres. 

These  lines  may  have  puzzled  some  readers,  though  the  reference  to 
the  pole  star  and  the  property  of  the  magnet  gives  the  image  a  degree 
of  fitness  for  poetry  which  the  etymology  of  the  word  alone  would 
hardly  suggest 

CYRAMETURIC  ACID.    [Cyanoqbn.] 

CYRENA'ICS,  a  school  of  philosophers  among  the  Greeks,  who 
derived  their  name  from  the  birth-place  of  their  founder  Aristippus. 
^Risnppus,  in  Bioo.  Div.]  Like  the  Cvnics,  their  doctrines  were  a 
partial  devdopment  of  those  of  Socrates ;  but  the  view  they  took  of  their 
iredeoeasor^s  philosophy  was  quite  different  from  the  C^roicaL  [Cthtcs.] 
only  particular  in  which  the  two  sects  agreed  with  the  original 
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system  and  with  one  another  was  that  they  all  thi«e  made  virtoe 
consist  in  knowledge ;  in  other  words  they  were  all  three  attempts  to 
awaken  and  develop  the  idea  of  sdence;  but  while  the  Cynics  cmi* 
ddered  all  sublunary  enjoyment  and  most  branches  of  knowledge  as 
impediments  to  the  Imowledge,  and  oonsequenUy,  according  to  Socrates, 
to  the  practice,  of  virtue,  the  Cyrenaics,  on  the  other  hand,  were  not 
contented  with  the  mere  knowledge  of  the  good  as  a  general  term,  but 
sought  for  it  in  the  separate  particulars,  and  deemed  him  to  have 
performed  his  proper  functions  most  oonsistentiy  with  his  nature 
who  had  succeeded  in  amassing  the  greatest  number  of  particular  good 
things.  In  regard  to  the  idea  of  science,  they  did  not  look  upon  it  as  a 
speculative  conception,  but  as  a  merdv  empirical  rrault,  as  the  aggre- 
gation of  successive  experiences ;  in  other  words,  not  as  an  intuition 
but  as  a  combination  of  perceptions;  and  while  Plato,  and  in  some 
measure  the  Cynics  also,  placed  the  tummum  Jxmum  in  the  attainment, 
by  means  of  dialectics,  of  the  abstract  idea  of  the  good,  the  Cyrendos 
juaced  it  in  the  collection  of  the  greatest  number  of  agreeable 
perceptions,  and  the  true  philosopher,  according  to  them,  was  one 
who  actively,  methodically,  and  successfully  carried  on  the  pursuit 
of  pleasure.  Consequentiy,  as  agreeable  perceptions  were  continually 
to  be  sought  as  good  and  the  contrarv  to  be  avoided  as  bad  in  them- 
sdves,  perception  of  sensible  objects  became  the  criterion  of  all  know- 
ledge and  the  object  of  all  action,  and  therefore  trutii  both  theoretical 
and  practicd.  (Sextus  Empir.  '  adv.  Mathematicos,'  vii.,  §  191-200.) 
The  chief  successors  of  Aristippus  were  Theodorus,  Hegesias,  and 
Anniceris.  Theodorus  percdved  the  necessity  for  some  principle,  in 
addition  to  the  mere  collection  of  agreeable  sensations ;  for  without 
some  effort  of  the  understanding  to  determine  which  of  many  gratifica- 
tions was  to  be  preferred,  it  would  be  impoedble,  he  thought,  to 
obtain  the  maximum  of  gratification ;  and  he  therefore  set  the  under- 
standing over  the  senses  as  a  regelating  and  restrdning  faculty.  He 
is  sdd  to  have  been  banished  from  Athens  for  denying  the  existence  of 
the  gods.  (Dic^.,  Laert.,  ii.,  §  97.)  Hegesias,  following  in  the  steps  of 
Theodorus,  insisted  still  more  than  he  did  upon  the  inadequacy  of  the 
senses  as  the  criteria  of  the  desirable,  and  at  last  even  went  so  &r  as  to 
assert  that  nothing  was  in  itsdf  eitiier  agreeable  or  the  contrary,  and 
that  life  and  everything  in  life  should  be  a  matter  of  indifference  to 
the  wise  man.  In  this  assertion  of  the  prindple  of  indifference  he 
made  an  approach  to  the  doctrines  of  Epicurus  and  the  Stoics  in  the 
point  in  which  those  two  oppodte  systems  met.  Cicero  tells  us  ('  TuscuL 
Disput.,'  L,  c.  84)  that  his  book  cdled  kwoKapr^p&v  caused  so  many 
suicides  that  he  was  forbidden  by  one  of  the  Ptolemies  to  lecture  on 
the  worthlessness  of  life.  In  the  philosophy  of  Anniceris  and  his 
followers  the  origind  principles  of  tiie  Cyrendcs  were  quite  lost,  and 
though  he  also,  in  a  populu*  way  recommended  the  pursuit  of  the 
agreeable,  he  denied  that  it  depended  in  any  way  upon  mere  sendble 
impresdons,  for  that  the  wise  man  might  be  happy  in  spite  of  all 
annoyances ;  that  friendship  was  to  be  sought,  not  for  the  sake  of  any 
immediate  advantage  to  be  derived  from  it,  but  on  account  of  the 
good-will  which  it  generated ;  and  that  for  a  friend's  sake  a  man  should 
encounter  even  annoyances  and  troubles.  (Diog.  Laert.  ii.,  §  96,  97.) 
These  are  the  doctrines  of  a  mere  popular  mordity,  and  can  hardly  be 
ascribed  to  one  school  more  than  to  any  other.  It  will  be  remarked 
by  every  one  that  the  origind  tenets  of  this  school  were  very  similar 
to  those  of  Epicurus ;  indeed,  with  the  exception  of  the  atomic  system 
which  he  borrowed  from  Democritus  and  Leudppus,  the  two  systems 
differed  only  in  this  :  the  Cyrendcs  placed  the  great  object  of  man  in 
the  positive  and  active  pursuit  of  the  agreeable,  while  ISpicunis  made 
it  consist  in  a  perfect  rest  of  mind  and  in  freedom  from  pain ;  for  he 
considered  the  agreeable  as  something  merdy  negative,  as  the  pleasing 
harmony  produced  by  exemption  from  all  pasdon  and  appetite.  The 
philosophv  of  Epicurus  may  therefore  be  conddered  as  tiie  successor, 
in  one  pomt  of  view,  of  the  system  of  Aristippus. 

(See  dso  Bitter's  Ge$ekichie  der  PhUotopkie  ;  Hegel's  OutMehie  der 
PhUotopkie  :  and  G.  H.  Lewes's  Bwgrapkical  Hi&tory  of  PMUmpky,) 

CYSTIN  (C,,H,;(7,0.S«r),  CytHc  Oxide,  A  cnnrtalline  substance 
constituting  a  very  rare  form  of  human  cdculus.  It  is  neutrd,  fumble 
by  heat,  and  furnishes  by  destructive  distillation  a  very  fetid  ammo- 
niaed  water.  It  is  insoluble  in  water  and  in  doohd,  but  the  fixed 
alkalies  and  thdr  carbonates  dissolve  it  readily.  Cystin  is  also  soluble 
in  many  of  the  acids. 

CYTISIN.  A  non-azotised  bitter  substance,  extracted  from  the 
Oiftiaue  labwmvm.  It  appears  to  be  identicd  with  cathartin. 
[Cathartin.] 

CZAR,  or  TZAR,  the  Russian  titie  of  the  monarch  of  Russia.  Some 
have  supposed  it  to  be  derived  from  Caesar  or  Kaisar,  but  the  Russisns 
distingmsh  between  Czar  and  Kesar,  which  last  they  use  for  emperor. 
The  sovereign  of  Russia  styles  himself  also  Autocrat  of  all  the  Rusdas. 
It  is  only  dnce  the  time  of  Peter  the  Great  that  the  titie  of  emperor 
has  been  given  to  him  by  the  senate,  and  afterwards  by  the  other 
courts  of  Europe.  Before  Peter's  time,  the  sovereign  of  Russia  was 
styled  grand  duke  in  European  diplomacy.  The  consort  of  the  czar  is 
styled  czarina. 
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D  which  docnpieti  the  fourth  place  in  the  Hebrew  alphabet  and  those 
9  derived  from  it,  is  the  medial  letter  of  the  order  of  dentals  or 
palato-dentals.  It  readily  interchanges  with  those  of  the  same  organ. 
The  Qerman  language  and  the  English  offer  an  abundance  of  examples. 

1.  i>  in  German  corresponds  to  ^  in  English,  as  dein,  thine ;  denk-en, 
think;  du,  thou;  dieb,  tiiief;  donner,  thunder;  dom,  thorn;  durch, 
through ;  tod,  death ;  bruder,  brother ;  erde,  earth ;  Uder,  leather ;  &c. 
And  on  the  other  hand,  th  in  Qerman,  which  however  is  not  pro- 
nounced as  among  us,  corresponds  to  d  in  English,  as  than,  dew ;  thai, 
dale ;  thcUer,  dollar ;  thu-n,  do ;  that,  deed ;  theil,  dole  and  deal ;  roth, 
red ;  noth,  need ;  mttthf  mood. 

2.  T  in  Qerman  to  d  m  English,  as  tag,  daj;  tauh,  deaf;  tauhe, 
dove :  tief,  deep ;  travm,  dream ;  tod,  death ;  brot,  bread ;  hreit,  broad ; 
wwt,  woni ;  bart,  beard. 

8.  D  in  Latin  to  s  or  ts,  or  «  final  in  German,  and  i  in  English)  as 
decern,  tektn  or  zehn,  ten  ;  du,iiu^,  tehe,  toe  ;  dwo,  zwey,  two ;  dinyua, 
(the  same  as  lingua),  zunge,  tongue;  dens  (dent)  zahn,  tooth;  eor 
(cord-U),  hen,  heart;  duc-ere,  zieh-eni  tug:  doma-re,  zahm-en,  tame; 
tud-or,  Khweitt,  sweat;  pes  {ped-U),  fuM,  foot ;  ed-ere,  ea-en,  eat;  dvd- 
ere,  tchUeu-en,  Bhut  I  od-it,  hasa-en,  ha^;  pu>d,  wot,  what;  id,  ei^  it; 
grandU,  grou,  great.  ^ 

4.  D  is  interchangeable  with  I,  and  this  most  freely.  Compare  the 
Qreek  forms  OHwratvt,  UoKuBtvicris,  Ba^tXris,  HoKpv-v,  8f-»,  9o\ixo$,  with 
the  Latin  Ulixes,  PoUux,  lapeilit,  lacruma,  liga-re,  longui.  In  the 
Qreek  language  itself  compare  8<i8»  with  8<iAos,  SoXovwith  8ft  (8f8-oi) ; 
and  in  the  Latin,  teUa,  tceUa,  mala,  rrUla,  with  the  verbs  tede-o,  8cand-o, 
mand-o,  rad-a,  Veridia  and  Digentia,  two  small  streams  of  ancient 
Italy,  are  now  called  respectively  Veniglia  and  Licenta,  So  the  Italians 
Bay  either  edetxt  or  dleira  for  ivy ;  and  the  Latin  cauda,  a  tail,  is  in 
Italian  eoda,  in  Spanish  cola.  But  one  of  the  inoet  remarkable  in- 
stances of  this  change  exists  in  the  words  eleven  and  twelve,  in  both  of 
which  the  I  lias  grown  out  of  s  (f  in  decern.  In  the  same  way,  while 
the  Greek  has  8eica  for  ten,  the  Lithuanian  prefers  lika  ;  and  of  two 
Sanscrit  dialects,  one  has  datan,  the  other  Uuan,  for  the  same  numeral. 
The  people  of  Madrid  call  themselves  Madrilenos.  The  language  of 
Madagascar  is  Malagash. 

6.  D  attaches  itself  to  the  letter  n.  Thus  we  find  Gr.  TetK-»,  and 
Lat.  tend-o,  stretch ;  Lat.  cants,  Eng.  hound  ;  Lat.  joreu^,  Eng.  sound  ; 
Lat-  and  Gr.  root  ^cv  or  men,  Eng.  rmnd  ;  Ger.  abend,  Eng.  even  or 
enen-ing  ;  Ger.  donmer,  Eng.  thunder ;  Ger.  niemand,  Lat.  ne-mon,  Eng. 
no-man.  And  our  English  term  husband,  is  a  corruption  of  house-man 
(Lat.  dominus).  This  d  is  partictilarly  apt  to  insert  itself  after  an  n 
wheii  an  r  follows.  Thus  from  the  Latin  dner-is,  gener,  tener,  come 
the  French  cendre,  gendre,  tendre.  And  the  latter  language  has  the 
futures  viendrai,  ticndrai,  where  analogy  would  have  led  to  venir-ai, 
tenir-au 

6.  Di  before  A  vowel  is  changed  into  it  g  orj,  as  Dianus  or  Janus, 
the  god  of  L'ght  (dies)  in  Roman  mythology;  IHana  or  Jana,  the 
goddess  of  light.  So  Diespiter  and  Jupiter  are  the  same  name.  The 
Latin  hodie  is  in  Italian  ogge.  Sometimes  A  «  is  preferred  to  h  g, 
especially  in  the  Grebk,  Italian,  and  German  languages.  In  the  Greek, 
for  example,  C«  is  used  for  8ia ;  henbe  (am,  vivo,  and  8iaira,  are  con- 
nected, and  ^e  same  town  on  the  African  coast  is  called  indifferently 
Hippo  Zarytus  or  H.  Diarrhutos.  So  in  England  we  write  the  name  of 
a  certain  town  Odiham,  and  call  it  Ojam, 

7.  Du  before  a  vowel  is  changed  into  b  or  v.  [See  B.]  With  this 
principle  is  connected  the  change  of  d  into  v,  in  the  words  suavis, 
9mdeo  and  hZvi,  davis  and  daudo,  and  the  river  Suevus  or  Oder, 

8.  Instances  occur  where  d  is  interchanged  with  both  the  other 
medials ;  with  d,  as  in  Latin  barba,  verbum,  English  beard,  word  ;  with 
^,  as  in  the  Greek  Avifirrnip  from  yri  iiyirrip,  ^9os,  "  the  beech,"  as  well 
as  PnyoT,  and  in  the  two  names  of  the  African  citv,  Kapxvbvy  and 
Cartha(^o.  One  may  often  hear  in  the  mouths  of  ehildren  dood  for 
good,  and  do  for  go. 

9.  D  when  flanked  by  vowels  often  disappears  in  the  transition  of 
words  from^  Latin  into  French.  Compare  Afdodunum,  Lud<meus,  vadum, 
vadis,  medius,  fides,  nudus,  cauda,  assidere,  videre,  with  Mdun,  Louis, 
gui,  vas,  mi,  foi,  nu,  queue,  asseoir,  voir. 

For  the  forms  of  the  letter  D  see  Alphabet. 

D  as  a  Roman  numeral  signifies  five  hundred.  It  is  more  correctly 
written  Iq.    [Numerals.! 

DA  CAPO  ("from  the  head,"  or  "begmnmg"),  an  Italian  musical 
term,  signifying  that  the  first  part,  or  strain,  Is  to  be  repeated,  and  to 
conclude  at  the  sign  of  the  pause  C^),  or  at  the  word  fine.  The 
phrases  in  use  are.  Da  Capo  al  fine,  and  Da  Capo  al  ser/no  ;  that  is, 
"  From  the  beginning  (or  over  again)  to  the  fine,"  or  "  to  the  sign." 
This  term  is  abbreviated  by  the  letters  D.  C. 

DACTYL  is  the  name  of  a  metrical  foot  consistirgof  a  long  and  two 
ehort  syllables,  as  the  Latin  word  Uttora;  or  of  an  accented  syllable 
followed  by  two  imaocented,  as  gaUery, 


DACTY'LICS.  To  this  term  belong  all  those  metres  which  consist 
of  a  repetition  of  dactyls  or  equivalent  feet.  The  long  syllable  may  be 
the  first  in  the  line,  as  it  is  in  the  heroic  verse  of  Homer ;  or  it  may  be 
preceded  by  one  or  two  short  syllables.  Thus  the  modem  anapaestic 
verse  is  strictly  a  dactylic  metre,  as — 

'  "  If  he  ha'd  any  fau'lta,  he  hat  le'ft  as  in  don'bt.*' 

Of  the  dactylic  metres  the  most  common  are  the  hexameter,  whichf 
as  its  name  implies,  consists  of  six  feet  [Hexameter],  and  the  penta- 
meter, of  five  feet. 

The  dactylic  metre  often  alternates  with  trochaic  measures.  Such 
is  the  case  in  the  sapphic  and  alcaic  stanzas. 

DACTYLO'LOGY.  The  simple  art  of  communicating  ideas  by 
spelling  words  with  the  fingers  is  called  dactylology.  The  poeitions 
which  the  fingers  are  made  to  assume  correspond  to  the  alphabetic 
characters  of  a  language,  and  the  series  of  alphabetic  signs  is  perhaps 
better  known  under  the  name  of  the  manual  alphabet.  The  chief,  and 
the  most  usefid  application  of  dactylology  is  in  the  instruction  of  the 
deaf  and  dumb.  In  the  various  institutions  for  this  class  of  persons, 
dactylology  is  almost  universally  employed.  The  letters  may  be 
formed  by  the  two  hands,  or  with  only  one  hand  :  a  two-handed  alphabet 
is  used  in  the  English  institutions ;  on  the  continent  of  £uroi)e,  and 
in  America,  the  one-handed  alphabet  is  employed.  Either  of  them 
may  be  learned  by  an  hour's  practice ;  they  are  often  taught  to  the  deaf 
and  dumbj  in  conjimction  with  the  written  alphabet,  in  a  few  days. 

Twc^NDto  Alphabkt  or  nz  Dxa>  akd  DIjmb. 
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BAD 


Dactylology  must  not  be  confounded  with  the  natural  language  of 
the  deaf  and  dumb,  which  is  purely  a  language  of  mimic  signs.  We 
mention  this  because  somo  persons  have  misunderstood  the  office  and 
overrated  the  value  of  finger-talking ;  imagining  that  all  deaf  and 
dumb  persons  naturally  understand  language^  and  converse  with  their 
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fingen,  and  that,  by  acquiring  thd  m^pual  alphabet,  they  can  com- 
znuDicate  with  them.  Such  p^rao^a  should  beai:  in  mind  that  the 
deaf  are  9hut  out  from  all  spoken  languages ;  that  beforp  ihBj  can  use 
or  understand  a  written  or  spoken  language,  they  must  learn  it ;  and 
that  such  an  acquirement  is  xxi^d»,  under  l^eir  disadvantages,  bv  a  veiy 
slow  process.  To  the  deaf  ^ai  dumb  under  instructiof),  ^ac^lology  is 
useful  as  a  means  of  communication  between  them  and  their  teacher; 
at  first,  in  such  select  lang^oage  as  the  pupil  understan4Sj  or  as  may  be 
readily  explained  by  mimic  signs  or  other  auxiliaries.  J^  the  pupil 
advances  in  the  knowledge  of  words  and  their  coUopatiops,  this  pcde  of 
communication  becomes,  more  satisfactory,  and  at  lepgth  he  can  use  it 
to  converse  on  all  ordinary  subjects  with  the  accuracy  of  writing  and 
with  much  greater  rapidity. 

Deg^rando  has  clearly  and  fully  explained  ^e  ua^  and  yalue  of  this 
yery  simple  art.  ('De  I'Education  des  Sourds-Huets,'  Paris,  1827.) 
He  says  dactylology  is  to  alphabetic  writing  what  that  is  to  speech. 
Formed  upon  writing  as  its  model,  it  represents  it  precisely  as  writing 
represents  words.  But  in  this  connection  between  dactylology  and 
writing,  the  reciprocal  utility  of  the  two  orders  of  proceedmg  is  at  the 
same  time  the  reverse  of  what>we  have  remarked  in  the  connection 
between  writing  and  speech.  In  fact,  the  office  of  dactylology  consists 
in  giving  to  writing  that  movoableness  which  speech  enjoys,  and  which 
the  first  loses  in  the  fixedness  of  depicted  characters.  Dactylology  is 
writing  set  free  from  its  material  dress,  and  from  those  conditions 
necessary  for  the  employment  of  the  pen  or  pencil ;  it  carries  with 
itself  these  instrument ;  it  is  thus  ready  in  all  &tmiliar  conversations; 
it  affords  help  at  all  times  and  in  all  places.  It  is  thus  that  dactylology 
is  little  more  than  a  toy  for  those  who  already  possess,  in  speech,  a 
means  of  communication  more  easy  and  more  appropriate  to  all  circum- 
stances. Jt  is  thus  also  that  it  becomes  an  essential  resource  to  those 
who  are  deprived  of  speech,  to  whom  it  renders  a  portion  of  thobe 
advantages,  supplying  for  them  writing,  and  giving  it  in  some  manner 
a  new  extension.  However,  dactylology  is  &r  from  affording  all  the 
advantages  of  speech,  while  it  loses  a  portion  of  those  which  are 
peculiar  to  the  privilege  of  writing.  On  the  one  hand  it  is  much  less 
rapid  than  speech ;  it  is  unfurnished  with  that  expression  which 
belongs  to  the  human  voice— of  that  infinite  diversity  which  the  soul 
findi  within  for  pourtraying  all  the  sentiments  which  affect  it ;  it  has 
nothing  of  that  harmony,  that  secret  charm,  that  power  of  imitation  of 
which  speech  is  so  capable ;  its  employment,  besides,  obliges  the  sus- 
pension of  all  business  and  all  action.  On  the  other  hand,  it  has  none 
of  that  diurability  which  renders  writing  so  favoiurable  to  the  operations 
of  reflection ;  it  is  not  able  to  exhibit  its  signs  but  after  a  successive 
manner ;  it  cannot  preserve  in  composing,  sjb  writing  does,  those  vast 
pictures  which  the  mventive  faculty  embraces  simultaneously,  and  sub- 
sequently surveys,  in  every  sense,  with  perfect  liberty.  Dactylology 
shares  in  some  oi  the  inconveniences  of  speech,  and  in  some  of  those 
of  writing ;  it  is  as  fugitive  as  the  first,  it  is  as  complicated  in  its 
forms  as  the  second.    (VoL  i.,  pp.  259,  60.) 

The  manual  alphabet  has  been  employed  as  a  medium  of  intercotu-se 
between  the  deaf  and  dumb,  and  blind  persons ;  it  is  also  commonly 
used  by  the  former  when  they  have  to  converse  in  the  dark.  As  the 
art  addresses  itself  to  the  sense  of  touch,  as  well  as  to  that  of  sight,  it 
is  easy  to  touch  another  person's  hands,  who  is  acquainted  wil^  the 
hand  alphabet,  in  such  purts  or  positions  as  to  enable  him  to  read  the 
words  or  sentences  thus  conveyed.  Bulwer,  one  of  the  earliest  writers 
on  the  instruction  of  the  deaf  [Bulwer,  in  Bioo.  Drv.],  was  fully 
aware  of  the  advantage  of  manual  alphabets  in  their  instruction ;  and 
it  seems  strange  that  he  did  not  invent  one,  or  ascertain  and  make 
known  the  merits  of  one,  of  which  he  thus  writes : — 

"  A  pregnant  example,  of  the  officious  nature  of  the  touch,  in  supply- 
ing the  defect  or  temponJl  incapacity  of  other  senses,  we  have  in  one 
Master  Babington,  of  Bumtwood,  in  the  county  of  Essex,  an  ingenious 
gentleman,  who,  through  some  sicknesse,  becoming  deaf,  doth,  not- 
withstandhig,  f  eele  worSa,  and,  as  if  he  had  an  eye  in  his  finger,  sees 
Esgnes  in  the  dark;  whose  wife  discourseth  very  perfectly  with  him  by 
a  strange  way  of  luthrologie,  or  alphabet  contrived  on  the  joynts  of  his 
fingers ;  who,  taking  him  by  the  hand  in  the  night,  can  so  discourse 
witli  him  very  exactly ;  for  he  feeling  the  joynts  which  she  toucheth 
for  letters,  by  them  collected  into  words,  very  readily  conceives  what 
she  would  suggest  to  him."  ('  Chirologia,  or  the  Natural  Lianguage  of 
the  Hand,' p.  106.) 

Perhaps  the  first  manual  alphabet  which  was  published  in  England 
was  that  of  Dalgamo,  the  most  intelligent  author  on  the  subject  of 
the  instruction  of  the  deaf  and  dumb  next  to  Bulwer;  he  published 
it  in  1680.  As  few  copies  of  his  work  are  now  to  be  met  with,  we 
shall  give  his  hand-alphabet,  and  accompany  it  by  sjb  much  of  his  own 
explanation  as  seems  necessaiy  for  imderstanding  his  views  on  dacty- 
lology. "  After  much  search  and  many  changes,  I  have  at  last  fixt 
upon  a  finger  or  hand-alphabet  according  to  my  mind ;  for  I  think  it 
cannot  be  considerably  mended,  either  by  myself  or  any  other  (without 
TniJring  tinker's  work),  for  the  purposes  for  which  I  have  intended  it ; 
that  is,  a  distinct  placing  of  and  easy  pointing  to  the  single  letters ; 
with  the  like  distinct  and  easy  abbreviation  of  double  and  triple 
consonants." 

"  The  scheme  (I  thuik)  is  so  distinct  and  plain  in  itself,  that  it  needs 
not  much  explication,  at  least  for  the  single  letters,  which  are  as  dis- 
tinct by  their  places  as  the  middle  and  two  extremes  of  a  right  line 


can  make  them.    The  rules  of  nraotioe  are  t^o.    1.  Touch  the  flaces  of 
the  voweli  iffUh  a  crou  towJt  wt&awyfingtv  qf  ike  righi  hand,    i.  Poyni 


to  ihi  eoMonantt  wUh  the  ihumh  ef  the  right  hwl.  This  is  all  th^  I 
think  to  be  needful  for  explaining  the  scheme,  so  far  as  concerns  the 
single  letters." 

This  was  probably  the  finger-alphabet  from  which  our  prsMnt  two- 
handed  one  was  derived;  some  similarities  may  be  traced  in  them^ 

Ows-v^voXD  Al?)Ubbt  roa  tbb  Difr  f tro  Dinv^. 
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was  invented  in  Spain,  and  appears  to  have  been  first  published  in 
Sonet's  work.    [Bonbt,  in  Bioo.  Div.] 

At  a  conference  of  principals  of  institutions  for  the  deaf  and  dumb, 
held  at  the  Yorkshire  Institution  at  Doncaster,  on  July  28th,  1852,  a 
paper  was  read  by  Mr.  Hopper,  headmaster  of  the  institution  for  Uie 
deaf  and  dumb  at  Birmingham,  '  On  the  One-Handed  Alphabet,'  in 
which  he  thus  stated  its  dauns  for  more  general  adoption : — 

"  It  appears  to  possess  every  advantage  that  can  be  claimed  for  the 
two-handed  alphabet.  The  various  positions  bv  which  it  represents 
the  letters  can  be  assumed  as  rapidly,  and  with  as  much  facility,  as 
those  employed  in  the  two-handed  method.  It  has  besides  many 
advantages  over  its  rival.  It  is  more  distinct  The  upright,  down- 
ward, and  horizontal  positions  of  the  hand,  enable  one  to  distinguish 
easily  several  of  the 'letters  at  a  distance.  The  signs  for  the  vowels 
being  as  distinct  as  those  for  the  consonants,  prevents  the  confusion 
occasioned  by  tiie  difficulty  of  observing  which  finger  has  been  touched 
in  rapid  spelling  with  both  hands.  By  using  the  right  hand,  when 
conversing  with  a  person  placed  on  one's  left,  and  vice  vend,  what  is 
spelled  can  be  easily  read  by  those  to  whom  it  is  addressed ;  while,  in 
employing  both  hands,  the  positions  of  the  fingers  are  less  obvious  to 
the  person  spelled  to  than  to  the  person  who  spells.  The  employment 
of  one  hand  only,  is  in  itself  a  great  advanta^ ;  for  the  other  hand  is 
left  at  liberty  to  hold  an  umbrella,  the  reins  in  driving,  and  t6  perform 
a  number  of  offices  that  it  would  be  tedious  to  enumerate.  In  walk- 
ing, besides  allowing  those  in  conversation  to  be  linked,  it  does  not 
attract  the  attention  of  strangers  so  much  as  the  two-handed  system  of 
spelling.  In  sidmess,  too,  it  requires  comparatively  veiy  little  effort 
to  hold  out  one  hand,  and  to  spell  with  it.  I  have  found  that  our 
deaf-mutes,  though  more  practised  in  the  two-handed  method,  invari- 
ably use  the  other  alphabet  when  confined  to  bed." 

*'  Should  it  be  considered  by  the  teachers  present  desirable  to  sub- 
stitute the  one-handed  alphabet  for  the  alphabet  now  generally  used, 
I  would  suggest  that  the  greatest  possible  uniformity,  both  as  to  the 
positions  of  the  hand  and  of  the  fingers  should  be  observed." 

A  short  discussion  followed  the  reading  of  the  paper  from  which  the 
above  extracts  are  given,  which  concluded  by  the  expression  of  a 
unanimous  opinion,  that  it  would  be  desirable  to  accustom  the  pupils 
in  all  the  institutions  to  the  use  of  both  the  manual  alphabets. 

A  dactylology  of  syllables  has  been  sometimes  employed  in  the 
instruction  of  the  deaf  and  dumb.  This  was  one  of  the  means  adopted 
by  Pereire,  who  lived  in  the  middle  of  the  18th  centuiy,  and  who  was 
more  successful  in  imparting  a  knowledge  of  language  to  his  pupils 
than  any  teacher  who  has  since  cultivated  this  difficult  art  But  his 
modes  of  teaching  were  a  mystery  which  he  always  refused  to  divulge, 
and  they  were  lost  at  his  death.  In  more  recent  days,  M.  Beooing  bas 
employed  syllabic  dactylology  in  conjunction  with  stenography,  and  by 
these  means,  combined  with  others  more  commonly  pursued,  he  con- 
ducted the  instruction  of  his  own  deaf  and  dumb  son  with  that  success 
which  enabled  him  to  convey  to  his  son  the  words  of  a  speaker  as 
rapidly  as  they  were  uttered.  M.  Reccing  published  two  works  on 
this  subject  at  Paris,  in  the  years  1828  and  1829.  A  system  of  alpha- 
betic and  syllabic*  dactylology  was  also  published  by  Dr.  Deleau,  the 
younger,  in  1880. 

There  remains  to  be  noticed  another  application  of  finger-language 
which,  in  the  instruction  of  the  deaf  and  dumb,  is  next  in  importance 
to  alphabetic  signs ;  it  is  in  the  designation  of  numbers,  and  in  the 
employment  of  the  fingers  in  the  first  rules  of  arithmetic.  The  ten 
fingers  are  the  most  ready  and  natural  abacus,  as  they  are  doubtless 
the  most  ancient  That  they  should  early  come  into  use  for  exhibiting 
numbers,  especially  where  speech  was  wanting,  may  be  readily  sup- 
posed. The  only  system  of  manual  notation  which  deserves  that  name 
is  the  one  which  we  shall  now  describe.  It  is  used  in  several  of  the 
American  and  English  institutions  for  the  deaf  and  dumb ;  we  con- 
sider it  perfect,  and  we  believe  it  has  never  before  appeared  in  any 
English  publication.  Mr.  David  Seixas,  of  Philadelphia,  improved  the 
Abbd  Sicard's  signs  for  numbers,  and  his  plan  was  used  in  the  institu- 
tion for  the  deal  and  dumb  in  that  city.  The  following  system  was 
invented  by  Mr.  0.  Stansbury,  a  former  superintendent  of  the  New 
York  Institution ;  it  has  received  a  few,  perhaps  imimportant,  modi- 
fications, and  by  it  any  amount  of  numbers  may  be  expressed.  One 
hand  only,  the  left  is  used,  and  the  pupil's  right  hand  is  thus  left  at 
liberty  to  record  his  calculations  upon  his  slate.  The  nine  digits  are 
represented  one  after  another  by  elevating  the  fingers  of  the  hand 
successively,  as  represented  in  the  annexed  illustration. 

The  thumb  represents  (me,  the  other  fingers  being  closed,  the  index 
finger  is  added  for  two,  the  middle-finger  is  raised  for  three,  the  ring- 
finger  is  added  for  four,  and  the  open  hand  represents  ;Svf  ;  the  little 
finger  alone  is  raised  for  six,  the  ring-finger  u  added  for  seven,  the 
middle-finger  for  eight,  and  the  fore-£iger  is  raised  to  the  others  for 
nine.  Thus  far  for  units.  To  indicate  tens,  the  position  of  the  hand 
is  changed  from  perpendicular  to  horizontal;  the  thumb  is  pointed 
forwards  for  ten,  the  thumb  and  fore-finger  for  twenty,  and  so  on  to 
ninety.  Hundreds  are  pointed  downwards;  thus  the  thumb,  fore- 
finger, and  middle-finger  pointed  downwards  represent  800.  If  572  be 
the  number  to  be  designated,  three  positions  of  the  hand  are  required ; 
the  five  fingers  are  pointed  downwards  for  500,  the  little-finger  and 
ring-finger  are  pointed  forwards  for  70,  and  the  thumb  and  fore-finger 
are  held  upright  for  two.    During  those  changes  the  hand  is  kept  in 
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front  of  the  body.  To  represent  thousands,  the  left  hand  is  placed 
across  the  bodv  towards  the  right  shoulder,  and  the  signs  which  were 
\ised  in  front  for  units,  in  this  situation,  represent  thousands ;  keeping 
the  hand  in  the  same  situation  and  pointing  forwards  or  downwards, 
tens  of  thousands  or  hundreds  of  thousands  are  exhibited.  By  chang- 
ing the  situation  of  the  hand  to  the  left  shoulder,  and  by  exhibiting 
the  various  positions  of  the  fingers  before  described,  millions,  tens  (S 
millions,  and  hundreds  of  millions  are  expressed.  The  same  positions, 
upright,  forwards,  and  downwards,  exhibited  in  other  situations,  may 
be  apphed  to  the  expression  of  notations  to  any  extent.  Though 
rather  complex  in  description,  the  whole  is  most  easy  and  compre- 
hensive in  operation.  The  superiority  of  this  system  of  manual  nota- 
tion for  teaching  arithmetic  to  the  deaf  and  dumb,  or  for  making 
signals  of  numbers  where  silence  is  necessary,  compared  with  the 
clumsy  resources  of  figuring  the  digits  in  the  air,  of  repetitions  of  tens 
by  the  ten  fingers,  or  even  of  arbitrary  signs,  will  be  at  once  acknow- 
ledged. 


The  cipher  is  represented  by  the  closed  hand. 


The  application  of  this  arithmetical  dactylology  in  teachhug  all  the 
simple  rules  to  the  deaf  and  dumb  is  very  easy ;  in  tuldition,  two  hands 
are  employed,  one  for  representing  the  figures  added,  the  other  for 
keeping  an  account  of  the  results ;  in  subtraeHcn,  the  larger  and  the 
lesser  number  may  be  shown  on  the  two  hands,  and  the  difierence 
afterwards,  or  the  two  numbers  by  one  hand,  successively,  and  the 
difference  by  the  other;  in  multipUeation,  the  factors  are  shown  by 
different  ha^ds  by  the  teacher,  and  the  product  required  from  the 
pupil ;  and  so  with  division,  the  product  and  one  factor  is  shown,  and 
the  other  factor  required.  All  this  can  be  done  without  any  perma- 
nent figuring  on  slates  or  tablets,  and  is  better,  because  more  rapid 
both  in  expluning  principles  and  in  acquiring  practioe,  than  the  pencil 
or  chalk.  At  the  same  time  it  is  chiefly  applied  in  explanations,  in 
early  practice,  and  in  mental  arithmetic,  and  can  never  supersede  the 
usual  methods  in  precision  and  permanence. 
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DADO,  a  term  of  architecture  to  express  the  square  die  or  plinth 
of  the  i>ede8tal  of  a  column.  It  is  also  used  in  joinery  to  express  the 
portion  of  the  wall-decoration  of  a  room  comprised  between  the  base- 
moulding  or  plinth,  and  the  impost  or  chair-rail 

DADyL  (C„H,a),  is  obtained  by  heating  oil  of  turpentine  with 
lime.    [Turpentine.] 

DAGUERREOTYPE.  [Daquerre  and  Kiepce,  in  Bioo.  Div. ;  and 
Photoorapht.] 

DAHLIN.    [INTJLIN.] 

DAIRY,  the  name  usually  given  to  the  place  where  the  milk  of 
cows  is  kept  and  converted  into  butter  or  cheese.  The  occupation  is 
called  dairying  ;  and  land  which  is  chiefly  appropriated  to  feed  cows 
for  this  purpose  is  called  a  dairy-farm. 

A  dairy-house  should  be  situated  on  a  dry  spot  somewhat  ele^'ated, 
on  the  side  of  a  gentle  declivity,  and  on  a  porous  soU.  It  should  be 
on  the  west  or  north-west  side  of  a  hill  if  possible,  or  at  least  sheltered 
from  the  north,  east,  and  south,  by  high  trees.  In  some  covmtries, 
where  there  are  natunU  caverns  with  an  opening  to  the  west,  and 
springs  of  water  at  hand,  the  best  and  coolest  dairies  are  thus  prepared 
by  nature.  Artificial  excavations  in  the  sides  of  freestone  rocks  are 
sometimes  formed  for  the  purpose  of  keeping  milk,  and  more  fre- 
quently wine.  When  no  such  natural  advantages  exist,  the  requisite 
coolness  in  summer,  and  equal  temperature  in  winter,  which  are 
essential  in  a  good  dairy,  may  be  obtained  by  sinking  the  floor  of  the 
daily  some  feet  imder  ground,  and  formiug  an  arched  roof  of  stone  or 
brick.  In  cold  climates  flues  around  the  dairy  are  a  great  advantage 
in  winter ;  and  an  ice-house  in  warm  summers  is  equally  usef  id.  But 
these  are  only  adapted  to  those  dairies  which  are  kept  more  as  a 
luxury  than  as  an  object  of  profit.  In  mountainous  countries,  such  as 
Switzerland,  where-  summers  are  hot  in  the  valleys,  and  the  tops  of 
the  mountains  or  high  valleys  between  them  are  covered  with  fine 
pastures,  the  whole  establishment  of  the  dairy  is  removed  to  a  higher 
and  cooler  atmosphere,  where  the  best  butter  and  cheese  are  made. 
Coolness  is  also  produced  by  the  evaporation  of  water,  an  abundant 
supply  of  which  is  essential  to  every  dairy.  It  is  also  a  great  advan- 
tage it  a  pure  stream  can  be  made  to  pass  through  the  dairy,  with  a 
current  of  air  to  carry  off  any  effluvia,  and  keep  the  air  continually 
renewed. 

As  the  milk  suffers  more  or  less  from  being  agitated,  or  too  much 
cooled,  before  it  is  set  for  the  cream  to  rise,  the  milking-place  should 
be  as  near  as  possible  to  the  dairy;  The  milk  may  then  be  brought 
immediately  from  the  cows.  The  dairy-house  should  consist  of  three 
distinct.apsuianents  below,  with  lofts  and  cheese-chambers  above.  The 
principal  place  is  the  dairy,  properly  so  called,  sunk  two  or  three  feet 
below  the  level  of  the  groimd,  with  a  stone  or  brick  bench  or  table 
round  three  sides  of  it  to  hold  the  milk  pans.  This  table  should  be  a 
little  below  the  level  of  the  outer  soiL  Air-holes  covered  with  wire 
should  be  made  in  the  walls  a  little  above,  and  on  opposite  sides  of  the 
dairy ;  and  they  should  have  shutters  sliding  over  them  to  open  or  shut 
according  to  the  weather.  The  floor  should  be  of  stone  or  paving- 
tiles,  sloping  gentlv  towards  a  drain  to  carry  off  the  water.  Great 
care  should  be  taken  that  no  water  stagnates  in  this  drain,  which 
must  be  kept  as  clean  as  the  floor  of  the  dairy,  and  not  communicate 
with  any  smk,  but  run  out  into  the  open  air :  a  declivity  from  the 
dairy  is  essential  for  this  purpose.  If  this  cannot  be  obtained,  it  must 
run  into  an  open  tank,  and  the  water  be  regularly  pumped  out.  The 
windows  of  the  dairy  should  be  latticed.  Glazed  windows  may  be 
added  for  the  winter,  but  they  should  always  be  open  except  in  very 
hot  or  very  cold  weather.  There  may  be  shutters  to  close  entirely, 
but  this  is  not  essential.  If  the  windows  are  made  like  Venetian  blinds, 
the  light  will  be  excluded  without  excluding  the  au*.  The  utmost 
purity  must  be  maintained  in  the  air  of  a  dairy ;  nothing  should  enter 
it  that  can  produce  the  slightest  smell.  No  cheese  or  rennet  should 
be  kept  in  it ;  and  particularly  no  meat,  dressed  or  imdressed.  Even 
the  dairy-maid  shoiild  avoid  remaining  longer  in  it  than  is  necessary, 
and  should  at  all  times  be  extremely  clean  in  her  person. 

The  next  important  place  is  a  kind  of  wash-house,  in  which  there  is 
a  chimney  where  a  large  copper  kettle  hangs  on  a  crane  to  heat  water 
in,  or  milk  when  cheese  is  made.  In  countries  where  wood  is  scarce, 
and  pit-coal  is  the  common  fuel,  a  copper  may  be  set  in  brick-work 
with  a  grate  under  it,  as  is  usual  in  England.  In  this  place  all  the 
utensils  of  the  dairy  are  kept,  and  scalded  with  boiling  water  every 
day.  It  should  have  an  outer  door,  which  may  be  to  the  south,  and 
benches  outside  on  which  the  pails  and  other  utensils  may  be  set  to 
dry  and  be  exposed  to  the  air.  Between  the  two  last  apartments  may 
be  anpther  communicating  with  both,  and  forming  a  kind  of  vestibule, 
where  the  churning  may  take  place ;  and  over  them  a  cheese-noom 
and  lofts,  or  any  other  useful  chambers.  A  verandah  round  the  dairy 
is  very  convenient,  or  on  three  sides  at  least.  It  shades  from  the  sun, 
and  adds  to  the  warmth  in  winter ;  and  the  utensils  may  be  dried  and 
aired  under  it  even  in  rainy  weather.  Gentlemen's  dairies  are  often 
built  expensively,  and  highly  ornamented ;  but  they  seldom  unite  all 
the  conveniences  essential  to  a  good  dairy,  because  the  architects  who 
plan  them  are  seldom  practical  farmers.  They  are  generally  too  far 
from  the  cow-houses.  A  dairy-house  placed  near  a  mansion,  and  at  a 
distance  from  the  farm-buildings,  is  quite  out  of  its  place.  In 
Switzerland  and  in  Holland  the  cow-house  and  dairy  have  a  very  neat 
appearance  within  a  short  distance  from  the  principal  residence.    The 
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plan  m  both  countries  is  very  similar;  the  style  of  the  roof  is  the  chief 
difference.  The  plan  is  taken  from  the  common  dairy-farms  in  Holland 
where  the  farmer  and  his  family  live  under  the  same  roof  with  his 
cows.  In  the  Netherlands,  especially  in  North  Holland  and  Friesland, 
a  cow-house  is  as  clean  as  an^  dwelling-house,  and  the  family  often 
assemble  and  take  their  meals  m  it.    The  followmg  is  a  de«cription  of 


Side  View. 


Section  of  the  Coir*housc. 


o     rump. 


Pnmp. 


Ground  Plan. 

A,  A,  A,  passage  throngh  the  cow-bonse  and  dairy  tan  feet  wide,  paved  with 
bricks  set  on  edge  or  Dutch  clinkers.  The  food  is  brought  In  this  passage 
in  a  small  cart  and  distributed  to  the  cows ;  a,  part  of  the  above  passage 
dosed  in  with  doors  and  forming  a  vestibule  to  the  dairy ;  c,  dairy-room,  in 
which  only  milk,  cream,  and  butter,  are  kept  It  is  sunk  three  feet  under 
the  level  of  the  cow-house,  and  covered  with  a  brick  arch ;  it  has  one 
latticed  window,  and  several  ventilators,  on  a  level  with  the  place  on  which 
the  milk  vessels  are  set ;  n,  the  room  where  the  utensils  are  scalded,  and 
where  cheese  is  made ;  in  the  comer  is  a  fireplace,  with  a  Urge  kettle  or  a 
coBper  set;  n,  the  stairs  to  go  up  to  the  cheese-room  m  and  loft  h  ;  p,  calf- 
pens,  in  which  the  calves  are  tied  up  to  fatten,  so  that  they  cannot  turn  to 
lick  themselves;  a  small  trough  with  pounded  chalk  and  salt  in  each  pen ; 
o,  the  place  for  the  cowa,  without  partitions ;  each  cow  is  tied  to  two  posts 
by  two  small  chidns  and  two  iron  rings,  which  run  on  the  posts.  Th9 
chains  are  fastened  to  a  broad  leather  strap,  which  ia  buckled  round  the 
neck  of  each  cow;  h,  h,  two  sinks,  with  iron  gratings  over  them,  to  catch  , 
the  urine  lh>m  the  gutters  z,  z,  which  run  all  (he  length  of  the  cow-house 
on  each  side;  x,  the  urine  tank,  vaulted  over  with  a  door,  l,  to  clean  it 
out,  and  a  pump  to  pump  up  the  liquid  manure ;  o,  o,  in  the  section  are 
places  where  the  green  food  or  roots  are  deposited  for  the  day'a  con- 
sumption ;  p,  a  hay-loft 

a  oow-house  and  dairy  under  one  roof,  as  in  Holland :  It  is  a  building 
about  sixty  feet  long  by  iiiirty  wide^  wit4i  a  verandedi  running  rounS  , 
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three  sides  of  it.  The  dwelling  is  not  here  attached,  as  it  usually  is  in 
common  dairies,  and  the  building  is  not  surrounded  by  a  farm-yard : 
these  are  the  only  circumstances  in  which  it  differs  from  that  of  a 
common  peasant.  The  dair7-room  is  sunk  below  the  level  of  the  soil, 
and  is  paved  with  briclL.  The  sides  are  covered  with  Dutch  tUes,  and 
the  arched  roof  with  hard  cement.  The  cow-house,  like  all  in  Holland, 
has  a  broad  passage  in  the  middle,  and  the  cows  stand  with  their  heads 
towards  this  passage,  which  is  paved  with  clinkers  or  bricks  set  on 
edge.  Their  tails  are  towards  the  walls,  along  which  runs  a  broad 
gutter  sunk  six  or  eight  inches  below  the  level  of  the  place  on  which 
the  cows  stand.  This  gutter  slopes  towards  a  sink  covered  with  an 
iron  grate,  which  communicates  by  a  broad  arched  drain  with  a  vaulted 
tank,  into  which  all  the  liquid  flows.  The  gutter  is  washed  clean  twice 
a  day  before  the  cows  are  milked.  The  cows  stand  or  lie  on  a  sloping 
brick  floor,  and  have  but  a  small  quantity  of  litter  allowed  them, 
which  is  removed  every  day,  and  carried  to  the  dung-heap  or  to  the 
pig-styes  to  be  more  fully  converted  into  dung.  "Whenever  the  litter 
is  removed,  the  bricks  are  swept  clean;  and  in  summer  they  are 
washed  with  water.  In  Holland  the  cows'  tails  are  kept  up  by  a  cord 
tied  to  the  end  of  them,  which  passes  over  a  pulley  with  a  weight  at 
the  other  end,  as  we  see  practised  with  horses  that  have  been  nicked : 
thus  they  cannot  hit  themselves,  or  the  person  who  milks  them.  The 
manner  in  which  the  cows  are  fastened  is  worthy  of  notice:  Two 
slight  pillars  of  strong  wood  are  placed  perpendicularly  about  two  feet 
distance  from  each  other,  so  that  the  cow  can  readily  pass  her  head 
between  them.  On  each  of  these  is  an  iron  ring,  which  runs  freely  up 
and  down,  and  has  a  hook  in  its  circumference ;  two  small  chains  pass 
from  these  hooks  to  a  leather  strap,  which  buckles  round  the  neck  of 
the  cow.  Thus  the  cow  can  rise  and  lie  down,  and  move  forward  to 
take  her  food,  which  is  placed  in  a  low  manger  before  the  two  pillars ; 
but  she  cannot  strike  her  neighbour  with  her  horns.  The  mangers  or 
troughs  are  of  wood,  or  bricks  cemented  together,  and  are  kept  as  clean 
as  all  the  rest  of  the  cow-house.  In  Switzerland  the  cow-houses  are 
similar,  but  there  is  also  a  rack,  the  back  of  which  towards  the  passage 
^uts  up  with  a  board  on  hinges.  The  Dutch  mode  supplies  more 
light  and  air  to  the  middle  passage ;  and  as  the  food  is  given  frequently 
and  in  small  quantities  there  is  very  Uttle  waste.  The  preceding  cuts 
will  give  a  tolerable  idea  of  the  whole  arrangement.  The  food  is 
brcu^^ht  in  carts,  which  are  driven  at  once  between  the  cows.  What 
is  not  wanted  immediately  is  stored  above,  whence  it  ia  readily  thrown 
down  before  the  cows.  Thus  much  trouble  is  saved,  and  one  man  can 
feed  and  attend  to  a  great  many  cows.  From  November  till  May  the 
cows  never  leave  the  cow-house.  In  summer,  when  they  are  out,  if 
they  are  in  adjacent  pastures,  they  are  driven  home  to  be  milked,  but 
if  the  pastures  are  far  off,  which  is  sometimes  the  case,  they  are  milked 
there,  and  the  milk  is  brought  home  in  boats  j  but  this  is  not  thought 
BO  good  for  the  butter,  which  is  then  always  churned  from  the  whole 
milk,  without  letting  the  cream  rise.  The  finest  and  best  flavoured 
butter  is  always  made  from  the  cream  as  fresh  ajs  possible;  and  to 
make  it  rise  well,  the  milk  should  be  set  as  soon  as  it  is  milked,  and 
agitated  as  little  as  possible.  The  greatest  quantity  is  seldom  obtained 
when  the  quality  is  the  finest.  When  great  attention  is  paid  to  the 
quality,  the  milk  is  skimmed  about  six  hours  after  it  is  set ;  and  the 
cream  taken  off  is  churned  by  itself.  The  next  skimming  makes 
inferior  butter.  These  particulars  are  mentioned  to  show  the  necessity 
there  is  of  having  tho  dairy  as  near  as  possible  to  the  cow-house. 

The  utensils  of  the  dairy,  such  as  pails,  chums,  vats,  &c.,  are  usually 
made  of  white  wood,  and  are  easily  kept  clean  by  scalding  and 
scouring.  Leaden  troughs  are  used  in  large  dairies ;  and  if  tiey  are 
kept  veiy  clean  by  careful  scouring,  they  answer  the  piurpose  better 
than  wood.  They  may  be  so  constructed  that  the  milk  may  be  let  off 
gently  before  the  cream,  which  is  collected  by  itself.  This  saves  all 
the  trouble  of  skimming.  Brass  pans  have  the  advantage  of  being 
readily  warmed  on  a  chafing-dish  in  winter.  In  Devonshire  tin  or 
brass  pans  are  frequently  used  instead  of  earthenware.  There  is  some 
danger  in  the  use  of  bnws  utensils,  though  a  veiy  little  attention 
will  obviate  it.  It  only  requires  that  they  should  be  kept  bright,  in 
which  case  the  smallest  speck  of  oxide  or  verdigris  would  be  per- 
ceptible. Glass  milk  pans  are  coming  into  use,  and  are  highly 
approved.  In  Holland  the  milk  ia  invariably  carried  in  brass  vessels. 
CJaistriron  pans  have  been  invented,  which  are  tinned  inside.  They 
are  economical ;  but  there  is  nothing  better  or  neater  than  well-glazed 
white  crockery  ware,  of  the  common  oval  form.  Some  recommend 
unglazed  pans  for  summer,  but  they  are  difficult  to  keep  sweet,  as 
the  milk  insinuates  itself  into  the  pores,  and  is  apt  to  become  sour 
there. 

The  most  common  use  of  cows  is  to  supply  butter  and  cheese 
[Butter  and  Cheese],  and  sometimes  to  fatten  calves  [Calf]  for  the 
butcher;  but  the  most  profitable  dairy  ia  that  which  supplies  large 
towns  with  milk.  In  these  dairies  the  system  la  different  The  cows 
are  mostly  kept  in  stalls,  and  fed  with  food  brought  to  them.  Some 
dairymen  near  London  possess  several  hundred  cows,  and  the  arrange- 
ment of  their  establishments  is  worthy  of  notice.  The  cows  are 
bought  chiefly  in  the  north,  before  or  after  they  have  calved.  They 
are  seldom  allowed  to  go  to  the  bull,  but  are  kept  as  long  as  they  can 
be  made  to  give  milk  by  good  feeding.  When  they  are  dry,  they  are 
often  already  sufliciently  fat  for  sale,  or  at  all  events  they  soon  fatten, 
and  are  sold  to  the  butcher,    A  succession  of  cows  is  thus  kept  up. 


new  ones  arriving  as  others  are  sold  off.  The  women  who  purchase 
the  milk  from  the  dairyman  and  carry  it  about  for  sale,  come  for  it 
to  the  dairy  and  milk  the  cows  twice  a  day ;  and  as  they  weU  know 
that  the  last  drop  of  milk  is  the  richest,  the  cows  are  sure  to  be 
milked  quite  dry,  an  essential  thing  in  a  dairy.  An  accurate  account 
is  kept  of  the  quantity  which  each  woman  takes,  which  is  paid  fco- 
weekly.  When  there  is  more  milk  than  there  is  a  demand  for,  it  is 
set,  and  the  cream  is  sold  separately,  or  made  into  butter ;  but  this  is 
seldom  done  to  any  extent  The  cows  are  fed  on  every  kind  of  food 
that  can  increase  the  milk :  brewers'  grains  and  distUlers'  wash  are 
preferred,  when  they  can  be  obtained.  The  grains  are  kept  in  large 
pits,  pressed  close  and  covered  with  earth,  under  which  circumstances 
they  will  remain  fresh  a  long  time.  Tiunips  and  beet-root  are  used  in 
large  quantities ;  but  hay  is  given  sparingly.  The  cows  are  generally 
placed  in  pairs,  with  a  partition  between  every  two  pair.  Each  cow  is 
fastened  to  the  comer  of  the  stall,  where  she  has  a  small  trough  with 
water  before  her :  thus  they  cannot  gore  each  other  with  their  horns. 
The  cows  chiefly  employed  in  the  London  dairies  are  the  short-homed 
breed.  The  following  passage,  taken  from  a  work  published  by 
Messrs.  Blackie  of  Glasgow  ('  How  to  Choose  a  good  Milk  Cow  *), 
describes  the  experience  of  a  London  dairyman  :  *'  A  Yorkshire  cow  in 
a  London  dairy  establishment  is  seldom  calculated  to  give  less  than 
twenty  quarts  of  milk  daily  for  the  first  four  months  after  dropping 
her  caif ,  and  many  of  their  breed  have  been  known  to  give  from  thirty 
to  forty  quarts  daily  for  a  few  weeks  after  calving.  In  Mr.  Bi^* 
dairy  (Edgeware  Road),  twenty  quarts  a  day  is  the  average  quantity 
of  a  great  proportion  of  his  best  cows,  and  many  of  them  would  con- 
tinue in  milk  all  the  year  round ;  but  as  this  would  be  injurious  to 
the  animal,  and  would  diminish  the  yield  in  the  succeeding  year, 
they  are  intentionally  run  dry  about  six  weeks  before  the  time  of 
calving.  The  whole  quantity  of  milk  produced  in  twelve  months  by 
one  of  these  Yorkshire  cows  cannot  be  less  than  4000  quarts,  or  1000 
gallons.  The  retail  price  is  Is.  id.  per  gallon,  and  when  sold  wholesale 
to  the  milkman  tho  price  realised  by  the  dairyman  is  not  less  than 
Is.  per  gallon,  so  that  from  this  datum  it  appears  that  a  cow  giving 
1000  gallons  per  annum  produces  501.  worth  of  nulk  during  that 
period.  Of  course  the  feeding  is  very  liberal,  and  from  the  high  price 
of  green  food  in  the  metropolis  is  necessarily  very  expensive.  The 
milking  and  feeding  in  Mr.  Biggs'  dairy  is  as  follows : — 

4  A.M.  Milked.    (A  good  milker  can  milk  16  cows  in  2^  hours.) 
4    „     1  bushel  basket  of  brewers'  grains  to  every  2  cows. 

6  „    8  bushels  of  swedes  or  mangold-wurzel  to  every  2  oowa. 

7  „     1  truss  of  hay  to  every  12  cows. 

9    „    Water,  which  is  the  only  time  they  are  allowed  to  drink 
during  the  24  hours  in  winter,  and  each  cow  drinks  about 
24  quarts.    In  summer  water  is  given  twice. 
11}  „    1  bushel  of  grains  to  2  cows. 

1  r.M.  Milked  again. 

2  „    8  bushels  of  roots  to  2  cows, 

8  „     1  truss  of  hay  to  8  cows. 

In  summer  the  green  food  consists  of  clover,  rye-grass,  or  vetches. 

The  cows  are  milked  twice  a  day,  which  occupies  about  24  hours 
each  time.  The  cow-houses  are  cleaned  out  five  times  each  day,  and 
the  gutters  kept  sweet  by  allowing  water  to  flow  through  them.  The 
cows  are  thoroughly  combed  and  cleaned  once  a  week.  From  the 
foregoing  data  the  following  calculations  of  the  annual  ei^tense  of 
house-feeding  a  London  dairy  cow  may  be  deduced  — 

Winter  Food,  October  Ist  to  May  1st 

212  bushels  of  grains,  at  6(2.     • 

13|  tons  of  roots,  at  20«.      •        •       •    • 

1  ton  of  hay,  at  90s 

Sunmier  Food,  May  1st  to  October  Ist. 
11}  tons  of  grass,  &c.,  at  20^.  .  •  . 
153  bushels  of  grains,  at  6d,     , 

Total  cost  of  fcod  •        •        •    . 

Interest  on  capital,  16^  at  5  per  cent 

Annual  loss 

Attendance       •••••• 


£     9. 

5    0 

18    5 

4  10 

d 
6 
0 
0 

11  10 
8  16 

0 
6 

88    2 

0 

0  16 

0  16 

1  5 

0 
0 
0 

Total  cost      •        •        .        •     £40  19  0 

Produce  from  Cow. 

1000  gallons  of  milk,  at  lir.       .        •        .  50    0  0 

Calf    • 10  0 

Manure    •        * 4    0  9 


Deduct  expenses 
Profit 


55    0    0 

•  40  19     0 

£14    I    0 


In  the  above  calculations  no  charge  is  made  for  rent  of  premises ;  bat 
though  1/.  per  cow  be  struck  off  for  this,  the  profit  isHit^lobbuxiduLt'' 
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The  great  dairies  about  London  are  kept  very  clean ;  but  the  liquid 
manure,  which  would  be  so  valuable  for  the  market-gardens,  is  lost, 
and  runs  off  by  the  sewers.  In  Belgium  the  urine  would  be  contracted 
for  at  the  rate  of  2(.  per  cow  per  annum,  which  would  produce  1200Z. 
a  year  in  a  dairy  of  600  cows,  and  would  pay  a  good  interest  for  the 
money  expended  in  constructing  large  vaulted  dstems  under  each 
cow-house. 

The  dairy  farms  of  England  are  chiefly  in  Gloucestershire,  Devon- 
shire, and  Cheshire.  They  require  a  smaller  capital  than  arable  farms 
of  the  same  extent;  the  chief  outlay  is  the  purchase  of  cows.  The 
rent  o.f  good  grass  hmd  is  generally  higher  than  if  it  were  converted  to 
arable  land,  and  the  risk  horn  seasons,  and  the  variations  in  the  price 
of  the  produce,  is  much  less  in  a  dairy  farm  than  in  one  where  com  is 
chiefly  cultivated.  Hence  the  rents  are  better  paid,  and  there  are 
fewer  failures  among  the  tenants ;  but  the  profits  of  a  dairy  farm,  with- 
out any  arable  land,  are  not  considerable ;  a  decent  livelihood  for  the 
farmer  and  his  family  is  all  that  can  be  expected.  There  is  no  chance 
of  profit  in  a  dairy  of  which  the  farmer  or  his  wife  are  not  the  imme- 
diate managers.  The  attention  required  to  minute  particulars  can 
only  be  expected  in  those  whose  profit  depends  upon  it.  The  dairies  of 
men  of  fortune  may  be  arranged  on  the  best  and  most  convenient  plan, 
and  be  indispensable  articles  of  luxury ;  but  the  produce  consumed 
has  always  cost  much  more  than  it  could  be  purchased  for.  A  proper 
attention  to  keeping  correct  accounts  of  every  expense  will  convince 
aof  one  of  this  truth.  In  a  dairy  farm  the  great  difficulty  is  to  feed 
the  cows  in  winter.  It  is  usually  so  arranged,  that  the  cows  ahaU  be 
dry  at  the  time  when  food  is  most  scarce,  and  they  are  then  kept  on 
inferior  hay,  or  straw,  if  it  can  be  procured.  It  is  a  great  improvement 
in  a  dairy  if  it  has  as  much  arable  land  attached  to  it  as  voll  employ 
one  plough,  especially  if  the  soil  be  light ;  but  the  mode  of  cultivating 
this  farm  must  vary  from  that  of  other  isinna,  since  the  food  raised  for 
the  cows  must  be  a  principal  object.  Com  is  a  secondaiy  object ;  and 
the  cultivation  of  roots  and  grasses  must  occupy  a  great  portion  of  the 
farm.  When  the  grasses  degenerate,  a  crop  or  two  of  com  is  taken, 
and  the  rotation  is  chiefly  roots,  com,  and  grass  cut  for  hay,  until  it 
wears  out.  If  the  roots  are  well  manured,  the  land  keeps  in  excellent 
heart  The  old  pastures  are  kept  for  summer  feeding.  Where  there 
is  no  arable  land  near  a  dairy  farm,  it  deserves  mature  consideration 
whether  it  will  be  advantageous  or  not  to  allow  some  of  the  pasture  to 
be  ploughed  up.  It  is  ofteia  a  dangerous  experiment  where  the  soil  is 
naturally  heavy,  which  is  the  case  with  most  dairy  farms  in  England. 
Arable  land  laud  down  to  grass  for  the  purposes  of  the  dairy  seldom 
produces  fine-flavoured  butter,  or  good  cheese;  but  clover-hay  is 
excellent  for  young  stock,  or  to  fatten  off  the  old  oows.  Lucem  is 
reckoned  to  make  cows  give  very  good  milk ;  nothing  however  can 
equal  a  rich  old  pasture,  as  all  dairymen  agree. 

In  hiring  a  dairy  farm,  it  is  an  object  of  great  importance  that  the 
buildings  be  situated  near  the  centre  of  the  land,  and  that  they  be  well 
constructed  and  convenient.  The  nature  of  the  feed  must  be  ascer- 
tained by  experience.  It  is  often  impossible  to  say  by  mere  inspection 
whether  a  pasture  will  make  good  butter  or  cheese,  especially  the 
latter.  But  those  which  have  no  great  reputation  may  often  be  highly 
improved  by  draining,  and  also  by  weeding,  a  thing  too  much  negl^ted 
in  pastures. 

DAIS,  or  DEIS,  a  word  which  occurs  very  frequently  in  old  English 
authors;  as  in  Chaucer, '  Prologue  to  the  Canterbury  Tales,'  v.  872. 

Wei  semed  echo  of  hem  a  fayre  burgels, 
To  Bitten  in  a  glide  halle,  on  the  cfn't. 

Tyrwhitt  apprehends  "  that  it  originally  signified  the  wooden  floor 
(Fr.  d'aUf  Lat.  de  a»gibu8)  which  was  laid  at  the  upper  end  of  the  hall, 
as  we  still  see  it  in  college-halls ;"  and  in  most,  if  not  all,  of  those  of 
the  city  companies  in  London,  and  those  belonging  to  the  inns  of 
court.  "  That  part  of  the  room  being  floored  with  planks  was  called 
the  daU,  the  rest  being  either  the  bare  ground,  or,  at  best,  paved  with 
stone ;  and  being  raised  above  the  level  of  the  other  parts,  it  was  called 
ih/e  hiffh  dau"  He  says  that  Menage,  whose  authority  has  led  later 
antiquaries  to  interpret  deis  a  canopy,  has  evidently  confounded  deii 
with  den.  But  dai$  not  only  signified  a  canopy  in  old  French,  but  it  is 
the  term  still  employed  in  France  for  the  canopy  carried  over  the  host 
in  processions,  and  for  that  which  was  formerly,  at  least  on  state  occa- 
sions, held  above  princes,  ambassadors,  &c.  In  the  Dictionary  of  the 
French  Academy,  haul  dais  is  defined  to  be  the  raised  place  occupied 
by  the  sovereign  in  public  ceremonials,  whether  there  is  a  dais  (canopy) 
above  him  or  not.  It  is  not  improbable  that  as  originally  applied  to 
the  raised  platform  in  a  hall,  the  term  was  equivalent  to— place  of  the 
dais — that  is,  state  canopy ;  the  chief  seat,  whidi  was  always  placed  in 
the  centre  of  the  high  boutl,  having  a  canopy  over  it.  From  its  central 
place  the  principal  table  itself  seems  in  course  of  time  to  have  been 
called  the  dais,  as  well  as  the  platform  upon  which  it  stood;  and 
people  were  said  to  sit  a<  C&«  dais  instead  of  at  the  table  tq>on  the  doit  : 
thus,  in  Matthew  Paris,  *  Yit.  Ab.,*  p.  1070,  "  Priore  prandente  ad 
magnam  mensam,  quam  data  vulgariter  appeUamus.**  The  term  is 
used  in  this  sense  by  Skelton,  Roy,  and  other  writers  as  late  as  the 
time  of  the  Tudors.  In  royal  halls  there  were  more  daiisei  than  one. 
Christine  of  Pisa  ('  Hist.  Cha.  V.,'  p.  iii.  c.  88)  says,  that  at  a  dinner 
which  Charles  Y.  of  France  gave  to  the  emperor  Charles  lY.  in  1877, 
there  were,^  dai$a. 


(Ducange,  Glouary  ;  Tyrwhitt's  Notes  on  OhavMi's  Oanterbury  TaXes, 
4to.,  Oxford,  1798,  vol.  u.,  p.  403.) 

DALAI  LAMA.   JXama;  Laxaism.] 

DAMAGES  (old  French,  damage ;  Latm,  damna),  in  law,  aignifiea 
the  compensation  that  \a  given  bv  the  jury  (or  a^jj^^ssed  by  the  court) 
to  the  plaintiff  for  the  wrong  the  defendant  has  done  to  hisL  That 
wrong  may  consist  in  the  non-payment  of  a  debt  or  the  non-performanoa 
of  a  bargain,  in  which,  and  similar  cases,  damages  are  said  to  arise 
ex  contractu,  being  given  for  the  breach  of  the  contract  or  promise 
to  pay  the  debt  or  perform  the  bargain.  If  the  wrong  be  the  infliction 
of  personal  injury,  or  the  deprivation  of  personal  liberty,  or  arise  from 
slander  or  imputations  on  personal  character,  the  damages  are  said  to 
arise  ex  delicto  ;  that  is,  from  the  delict  or  wrong  committed  by  the 
defendant. 

In  actions  ex  contractu,  where  the  parties  have  stipiilated  for  a 
liquidated  sum  to  be  paid  as  damages,  the  jury  are  bound  to  give  the 
full  amoimt  of  that  sum ;  but  where  they  have  stipulated  merely  for  a 
penalty  to  be  paid,  the  jury  may  give  less,  or  if  the  parties  do  not  pro- 
ceed for  the  penalty,  they  may  give  more.  If  the  damages  given  be 
excessive,  the  court  will  sometimes  grant  a  new  trial,  but  not  so  if  they 
be  too  small ;  at  least  it  is  very  unusual  to  do  so,  except  in  actions  on 
mere  money  demands  or  on  inquisitions. 

DAMALURIC  ACID  (C^.H^OJ.  A  volatile  add  found  by 
Staedeler,  along  with  damolic  acid,  in  the  urine  of  the  cow.  It  is  an 
oUy  liquid,  having  the  odour  of  valerian,  and  is  heavier  than  water.     - 

DAMASCENE  WORK.  The  damask,  damascene,  or  Damasons 
work,  so  often  met  with  in  choice  specimens  of  metal  manufacture, 
especially  on  the  old  Damascus  sword-blades,  is  a  method  of  producing 
a  pattem  or  design  by  encrusting  or  inlaying  one  metal  with  another. 
It  was  introduced  into  Europe  from  the  Levant,  where  it  was  much 
practised  in  the  middle  ages,  especially  at  Damascxis.  Qlie  metals 
usually  employed  were  silver  or  gold  on  copper  or  iron,  gold  on  silver, 
or  silver  on  gold;  but  any  other  combination  would  equally  come 
within  the  principle  of  the  art. 

There  were  several  different  modes  of  damascening.  If  the  metal  to 
be  damascened  were  hard,  its  surface  was  wrought  into  fine  lines  cross- 
ing each  other,  and  the  designs  were  afterwards  traced  upon  it ;  the 
design  marks  were  filled  in  with  the  metal  inlay,  which  was  fixed  by  a 
strong  pressure  or  by  hammering ;  and  the  entire  work  was  then  bur- 
nished, by  which  the  lines  uncovered  by  the  incrustation  were  erased, 
and  a  fine  polish  given  to  the  surface.  Another  method  was  that  of 
hatching  the  incised  lines  only,  and  of  fixing  the  incrustation  as  before. 
In  a  third  method,  when  the  incrusting  metal  was  of  a  ductile  nature, 
the  pattem  was  first  incised  in  outline,  and  the  body  of  the  design  left 
on  the  same  level  as  the  rest  of  the  surface ;  a  thin  strip  of  metel  was 
then  laid  down  vertically,  and  fixed  by  the  insertion  of  its  edges  into 
the  exterior  incisions ;  the  incrustation  was  thus  in  relief,  and  was 
afterwards  occasionally  engraved.  A  fourth  kind  of  damascene  work 
partook  of  the  nature  of  picqui,  or  a  design  formed  by  small  pins  or 
studs,  much  in  vogue  in  England  in  the  17th  century. 

Yarioua  European  cities  had  artists  who  practised  damascening ;  but 
Yenice  and  Milan  were  the  chief,  and  the  art  attained  its  greatest 
perfection  in  the  16th  century. 

At  the  Mediaeval  Exhibition  of  1850,  and  the  Manchester  Exhibition 
of  1857,  several  beautiful  specimens  of  damascene  work  were  collected, 
including  candlesticks,  tankards,  ink-stands,  shields,  etuis,  swords,  &c. ; 
but  the  most  exquisite  was  CellinVs  far-famed  shield,  presented  by 
Francis  I.  to  Henry  YIII.,  and  now  the  property  of  her  Majesty.  It  is 
made  of  embossed  steel,  damascened  with  gold  and  silver.  It  has 
represented  upon  it,  in  compartments,  scenes  from  the  history  of  Julius 
Cffisar,  each  consistkig  of  numerous  figures  in  relief  of  the  most  highly 
finished  execution. 

Damascene  work  is  not  now  much  practised  in  any  part  of  Europe. 

DAMASK,  a  kind  of  woven  cloth,  composed  both  of  flax  and  of 
silk,  which  is  believed  to  have  been  originally  brought  from  Damascus. 
Linen  damask  is  used  for  table-cloths  and  napkins.  Until  within  the 
last  half  century,  the  cloths  of  this  kind  used  in  England  were  imported 
from  Germany ;  but  the  manufacture  has  since  that  time  been  success- 
fully carried  on  both  in  Scotland  and  in  Ireland.  Damask  cloths  are 
of  thick  texture  but  fine  in  quality,  and  the  weaving  of  them  puts  into 
requisition  all  the  skill  of  the  weaver  for  the  production  of  the  elabo- 
rate patterns  which  they  bear.  Some  of  these  patterns  require  upwards 
of  twelve  hundred  changes  of  the  draw-loom  for  their  completion,  the 
method  of  performing  which  could  not  be  explained  without  going 
into  the  detail  of  the  art  of  weaving;  it  will  however  be  briefly  treated 
in  a  later  article.  [Weavino.]  The  weaving  of  silk  damask  was  intro- 
duced into  England  by  the  Flemish  weavers,  who  fled  hither  from  the 
persecutions  of  the  Duke  of  Alva  in  1567.  For  a  long  time  silk  damask 
dresses  were  used  on  all  occasions  of  ceremony  by  ladies  of  rank  and  by 
wealthy  commoners ;  but  they  were  never  commonly  worn.  They  were 
wrought  with  a  great  variety  of  colours,  and  if  the  patterns  did  not 
exhibit  much  taste  they  were  sufficiently  showy;  from  the  quantity  of 
silk  which  they  contained,  they  were  idso  very  costly.  The  damask 
employed  at  the  present  day  for  curtains  and  the  like  articles  of  house- 
hold furniture  Ib  made  of  a  mixture  of  silk  with  flax,  cotton,  or  wool ; 
the  warp,  or  long  threads,  being  of  the  more  costly  material. 

DAMMAR  A.    A  resin  commonl: 
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DAHMARIC  ACID  (Cg^Ha,Oii,HO  ?).  A  reflinous  acid  found,  along 
with  a  neutral  resin,  dammarane,  in  cowdie-gum,  the  product  of  a  large 
tree  of  the  coniferoua  species  growing  in  New  Zealand.  When  the 
cowdie-gam  is  submitted  to  distillation  it  yields  two  oils  lighter  than 
water,  to  which  the  names  dammarol  and  dammarone  have  h«en  given ; 
they  are,  however,  probably  not  definite  compounds,  but  mere  mixtures 
of  oily  hydrocarbons. 

DAMMAROL.    [Dammaric  Acid.] 

DAMMARON£.    [Dammaric  Acid.] 

DAMOLIC  ACID.    [Damaluric  Acid.] 

DAMP,  CHOKE.     [Mininq.] 

DAMPER.  There  are  two  or  three  dififerent  modes  in  which  this 
term  is  applied  to  small  mechanical  contrivances.  The  damper  of  a 
furnace  or  fire-place  is  a  door  or  screen  which,  if  drawn  partially  or 
wholl;^^  across  a  particular  channel,  lessens  the  passage  for  air,  and 
diminishes  the  intensity  of  the  heat  in  the  furnace ;  this  damper  is 
therefore  a  check.  As  a  check,  also,  does  the  damper  of  a  pianoforte 
act ;  it  is  a  small  lever,  which  presses  against  a  string  soon  after  it 
begins  to  vibrate,  in  order  that  the  vibrations  should  not  continue  too 
long,  thereby  injuring  the  completeness  and  effect  of  other  sounds 
whidi  are  to  come  aft^ ;  the  damper  checks  the  vibration.  There  are 
other  pieces  of  mechanism  known  in  the  arts  which  check  a  particular 
action  at  a  particular  time,  and  which  are  on  that  account  called 
dampers  A  wholly  different  apparatus  is  called  a  damper  because  it 
communicates  dampness  or  moisture.  When  adhesive  postage  stamps 
came  extensively  mto  use,  it  was  felt  by  many  persons  that  the 
method  of  moistening  the  liquid  gum  by  licking  it  with  the  tongue  is 
both  an  imsightly  and  an  unpleasant  one,  and  is  even  injurious  to 
health  if  often  repeated.  Hence  the  invention  of  damping-machines,  or 
dampers,  for  moistening  the  gum  of  adhesive  stamps  or  labels.  Such 
machines  have  not  come  extensively  into  use,  possibly  because  the 
requisite  simplicity  and  cheapness  have  not  been  attamed ;  but  it  is 
an  attempt  in  the  right  direction,  which  may  meet  with  ultimate 
Buccesa  Phelp*s  damper  contains  a  cup  or  vessel  of  water,  with  a  pipe 
extending  from  thence  to  a  small  tray  on  which  a  flat  piece  of  sponge 
is  placed,  open  at  the  top.  Rowland's  damper  comprises  a  smiJl 
vulcanised  India-rubber  bag  or  vessel,  and  a  piece  of  sponge  fixed  in  a 
holder  inserted  in  the  mouth  of  the  bag.  Baddeley*8  damper  is  an 
attempt  to  meet  the  wants  of  those  who  consider  that  postage  stamps 
ought  to  be  moistened  on  both  sides.  Schafer's  and  other  patented 
dampers  have,  in  like  manner,  ingenious  appliances  for  moistening  the 
adhesive  composition  without  the  aid  of  the  tongue. 

DANCING.  [Ballet.] 
.  DANEOELD,  sometimes  called  simply  the  GELD,  was  a  tax  origi- 
nally imposed,  in  order,  says  Thierry  ('  History  of  the  Norman  Conquest'), 
to  maintain  a  coast-guard  against  the  incursions  of  the  Scandinavian 
pirates.  He  adds,  that  it  was  this  identical  fund  that  was  offex^d  to 
the  invaders  by  way  of  tribute.  The  ordinary  revenues  of  the  crown 
were  quite  inadequate  to  the  expense  of  either  maintaining  a  force  to 
fight,  or  to  produce  the  means  of  bribing  their  ferocious  enemies ;  and 
therefore  it  was  found  necessary,  with  the  consent  of  the  Wittenagemot, 
to  impose  a  tax,  first  of  one  2:>axon  shilling,  and  afterwards  of  two  or 
more  shillings,  on  every  hide  of  land  in  the  kingdom.  In  the  laws  of 
Edward  the  Confessor,  who  abolished  the  tax,  it  is  spoken  of  as 
follows : — ^De  Dan^geldo — Danegeldo  redditio  propter  pyratas  primitus 
Btatuta  est.  Patriam  enim  infestantes  vastationi  ejus  pro  posse  quo 
insiatebaut  Ad  eorum  quidem  insolentiam  repiimendam  statutum 
est,  Dan^ldum  annuatim  reddit ;  scilicet,  12  denarios  ex  unaquaque 
hida  totius  patrise,  ad  conducendos  eos  qui  piratarum  irruptioni  re- 
sistendo  obviarent.  (Wilkins's '  Leges  Anglo-Saxonice.')  It  is  known 
that  "in  991  they  were  bribed  and  bought  off  with  ten  thousand  pounds 
of  silver;  in  994  with  sixteen  thousand;  in  1001  with  twenty-four 
thousand;  in  1007  with  thirty-six  thousand;  and  in  1012  with  forty- 
eight  thousand.  A  pound  of  silver  was  worth  about  three  pounds  of 
modem  money,  and  would  have  purchased  eight  oxen,  or  fifty  sheep." 
('  Popular  Hist,  of  Eng.,'  by  C.  Knight.)  According  to  the '  Saxon 
Chronicle '  (edit.  Gibs.,  p.  116),  this  tax  was  first  imposed  in  991 ;  it 
was  soon  after  raised  to  two  and  at  last  to  seven  shillings  on  every  hide 
of  land,  and  continued  to  be  levied  long  after  the  original  occasion  of 
imposing  it  had  ceased. 

Whilst  the  invasions  of  the  Danes  were  almost  annual,  our  kings 
derived  little  profit  from  this  fkx,  which  was  all  expended  in  bribing  or 
fighting  these  invaders ;  but  after  the  accession  of  the  Danid^  princes 
to  the  throne  of  England,  it  became  one  of  the  chief  branches  of  the 
Toyal  revenue.  Thu  tax  was  raised  so  high,  and  collected  vrith  so 
much  severity  by  King  Canute  in  1018,  that  it  amounted  to  the  pro- 
digiouB  sum  of  71,000^,  besides  11,000/.  paid  by  the  city  of  London. 
('  Chron.  Sax.,'  ut  supr.,  p.  161.) 

Edward  the  Confessor,  who  succeeded  Hardicnut  in  1042,  and  put  a 
stop  to  all  f utiure  payments  from  the  English  to  the  Danes,  as  well 
tributary  as  stipendiary,  continued  nevertheless  to  collect  danegeld 
from  the  subject  until  the  year  1051,  when,  as  Ingulphus  and  other 
authors  say,  he  absolutely  repealed  it.  It  was  revived  at  an  early 
period  of  William  the  Conqueror's  reign,  and,  according  to  Webb, 
u  his '  Short  Account  of  Danegeld '  (4to,  Lond.  1766,  p.  2),  continued 
to  be  collected  as  low  as  21  Hen.  11.,  if  not  later.  In  the  Domesday 
Survey,  danegeld  occurs  but  once  by  its  own  name  (torn,  i.,  fol.  336  b.), 
under  Stamford,  in  Lincolnshire.    It  is  mentioned  as  one  of  the  Jttra 


regalia  in  the  Laws  of  Henry  I.,  chap.  10.  Stephen,  at  his  coronation, 
took  an  oath  that  he  would  remit  this  tax.  (Compare  Spelman's  and 
Du  Cange's  '  Glossaries,'  v. '  Danigeldum.') 

DANES  is  the  general  appellation  given  to  the  Scandinavian  tribes 
which  in  the  9th  and  10th  centuries  became  so  formidable  by  their 
predatory  expeditions,  and  invaded  and  occupied  a  great  part  of  Britain 
and  France.  The  early  history  of  the  Scandinavian  nations  is  involved 
in  great  obscurity,  though  Danish  and  Swedish  chroniclers  gravely 
deduce  their  genealogy  from  Japhet  and  his  son  Gog,  and  relate  their 
early  migration  from  Ania.  But  coming  to  more  historical  times, 
there  is  a  poem  on  the  exploits  of  the  Danes  in  the  3rd  and 
4  th  centuries,  which  refers  to  their  wars  among  themselves,  and  in 
which  the  Danes,  properly  so  called,  or  Western  Danes,  appear  as  the 
inhabitants  of  Jutia,  who  are  also  csJled  Scyldingi ;  ivhile  the  Sveonea 
(perhaps  the  same  as  the  Suiones),  mentioned  by  Tacitus  ('  German ') 
as  living  near  the  shores  of  the  Baltic,  are  called  also  Eastern  Danes,  or 
inhabitants  of  part  of  the  country  now  called  Sweden.  Next  to  these 
are  mentioned  the  Geata,  or  Goths ;  and  in  the  islands  of  the  Baltic, 
the  Sse  Geata,  or  Sea  Goths,  called  also  ScylfingL  We  find  also  men- 
tion of  the  Northern  Danes,  probably  the  Norwegians.  ('  De  Danonim 
Rebus  gestis  Seculis  III.  et  IV.  Poema  Danicum  dialecto  Angl<>- 
Saxonica  ex  bibliotheca  CottonLona  Museei  Britannici/  edited  by  O.  J. 
Thorkelin,  4to,  1816.)  The  common  language  of  all  these  people  was 
the  Norse  or  Donsk  Tunga,  which  is  still  spoken  in  Iceland.  (P. 
Vidalini,  'De  Appellatione  Linguee  Septentrionalis,  1776.) 

Scandinavian  migrations  had  taken  place  to  North  Britain  in  very 
remote  times ;  and  it  appears  probable  that  some  of  the  tribes  which 
inhabited  Caledonia  in  the  Roman  period  had  come  originally  from 
that  quarter.  The  Jutes  and  Angli,  who,  with  the  Saxons,  conquered 
Britain,  came  from  Jutia,  the  country  of  the  Western  Danes.  But 
after  the  Saxon  conquest,  the  connection  between  the  migrated  tribes 
and  the  Danes  who  had  remained  in  Scandinavia  became  obliterated, 
until  the  end  of  the  8th  century,  when  the  Danes  began  to  make  war 
upon  their  old  kinsmen  with  all  the  fierceness  of  inveterate  enemies. 
Their  predatory  descents  on  the  coast  of  Britain  became  formidable 
during  the  reign  of  Egbert;  and  under  his  successors  the  Danes 
obtained  possession  of  great  part  of  the  island,  until  Alfred  the  Great 
defeated  them,  and  obliged  the  Danish  chieftains  to  submit.  [Alfred, 
in  Bigg.  Div.]  The  eastern  part  of  England  retained  long  after  the 
name  of  Danelagh,  or  Danish  Law,  and  the  population  was  in  great 
measure  of  Danish  stock,  especially  to  the  north  of  the  Humber. 
After  the  death  of  Alfred  fresh  incursions  took  place,  until,  at  the 
beginning  of  the  11th  century,  Canute,  or  Knut,  having  established 
himself  as  sovereign  of  all  the  Scandinavian  nations,  added  Britain  alao 
by  conquest  to  his  sceptre.  [Canute,  in  Bioo.  Drv.]  After  Canute^ 
death  his  successors  Harold  and  Hardicnut  held  the  sway  of  Britain 
for  a  few  years  longer,  after  which  the  line  of  the  Saxon  kings  woii 
restored  in  the  person  of  Edward  tile  Confessor.    The  Norman  con- 

Suest,  which  followed  close  upon  the  death  of  the  latter,  put  an  end  to 
ie  Danish  invasions  on  the  coasts  of  Britain.  But  the  Normans  them- 
selves were  originally  of  Danish  stock  in  the  general  sense  of  the  name, 
having  settled  in  North  France  under  Rollo  the  Ganger  in  Alfred's 
time;  and  those  Norman  pilgrims  and  knights  who  conquered  the 
kingdoms  of  Sicily  and  Apiuia  in  the  11th  century  were  likewise  their 
progeny. 

DAPHNINE.  Yauquelin  first  pointed  out,  in  the  'Annales  de 
Chimie,'  t.  Ixxiv.,  the  existence  of  a  peculiar  acrid  principle  in  the 
mezereon  {Dajihne  Mezereon),  Its  properties  have  been  since  more 
particularly  examined  bv  Gmelin  and  Bar.  It  is  prepared  by  pre- 
cipitating a  decoction  of  mezereon  bark  by  subacetate  of  lead,  and 
decomposing  the  washed  precipitate  by  sulphuretted  hydrogen;  the 
solution  IB  then  filtered,  evaporated,  and  the  residue  digested  in  cold 
anhydrous  alcohol,  from  which  daphnine  crystallises. 

When  it  has  been  purified  by  washing  with  cold  alcohol,  solution  in 
water,  and  recrystallisation,  it  forms  colourless  bitter  crystals,  which 
possess  neither  alkaline  nor  acid  reaction :  in  cold  water  they  are 
sparingly  soluble,  but  more  so  in  hot,  and  also  in  alcohol  and  ether. 
Nitric  acid  converts  it  into  oxalic  acid.  It  does  not  appear  to  have 
been  analysed. 

DARIC  {Aap*uc6s,  Dariau),  a  Persian  coin  of  pure  gold,  stamped  on 
one  side  with  the  figure  of  an  archer  crowned,  and  kneeling  upon  one 
knee,  upon  the  other  with  a  sort  of  quadrata  incusa,  or  deep  deft. 
Harpocration  {in  voc.  Aap€iK6t)  ascribes  its  origin  and  name  to  a  Darius 
of  a  remote  period ;  but  Wesseling  ('  Observat.  Varise,'  8vo,  Tnj.  ad 
Rhen.,  p.  241)  and  other  later  writers,  upon  the  authority  of  Herodotus, 
give  it  to  Darius  Hystaspis,  the  father  of  Xerxes,  who  began  his  reign 
B.C.  621.  The  daric  was  equivalent  in  value  to  the  Attic  Chrysus 
(xpwrovs),  and  was  worth  twenty  drachnue  of  silver :  five  darics  were 
consec^uently  equal  to  an  Attic  mna  of  silver  (Harpocration).  Xeno- 
phon,  m  his  'Cyropeedia'  (vii.),  informs  us  that  the  daric  was  a  month's 
pay  for  a  common  soldier.  Prideaux  ('  Connect,  of  Old  and  New  Test/ 
8vo,  Lond.  1726,  i.  18S)  observes,  that  in  those  parts  of  Scripture 
which  were  written  after  the  Babylonish  captivity  (he  refers  to  Chron. 
xxix.  7,  and  Ezra  viiL  27),  these  pieces  are  mentioned  by  the  name  of 
Adarkonim;  and  in  the  Talmudists  (see  Buxtorfs  '  Lexicon  Rabbini- 
cum,'  p.  677)  by  the  name  of  Darkemon,  both  from  the  QreekAapttKis. 
It  has  been  suggested,  however,  that  the  name  is  derived  from  the 
Persian  daar,  a  king,  and  in  that  case  the  daric  may  have  had  an  origin 
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even  earlier  than  Darins  the  Mede,  and  might  have  been  known  to  the 
Jews  prior  to  the  Captivity.  Darics  were  the  gold  coins  best  known 
in  Athens ;  and  when  the  supply  became  deficient,  imitations  of  them 
were  made,  and  hence  the  existing  darics  are  mostly  of  Greek  manu- 
facture. It  would  seem  extraordinary,  when  we  consider  the  great 
number  which  are  recorded  to  have  been  employed  in  presents  and 
bribes  alone,  exclusive  of  the  purposes  of  traffic,  that  so  few  should 
have  reached  modem  times,  if  we  did  not  know  that  upon  the  conquest 
of  Persia  they  were  melted  down,  and  re-coined  with  the  type  of  Alex- 
ander. Very  few  Persian  darics  are  now  to  be  seen  in  cabinets.  There 
is  one  in  Lord  Pembroke's,  which  weighs  129  grains ;  and  there  are 
three  in  the  cabinets  of  the  British  Museum,  weighing  about  1281 
grains  each.  Mr.  Young,  the ,  emineot  dealer  in  coins,  also  possessed 
two,  one  weighing  about  121|  grains,  the  other  128^.  The  witticism 
of  Agesllaus  (Plutarch, '  Apophthegm  Lacon. '  xl.)  is  well  known,  who, 
being  forced  to  retire  from  an  invasion  of  the  Pei^sian  provinces  by  the 
bribery  used  by  the  great  king,  said  that  30,000  archtn  had  defeated 
him. 

The  silver  coins  which  go  by  the  name  of  darics  are  in  truth  mis- 
called. They  had  no  such  designation  in  ancient  times.  The  earliest 
of  them,  if  we  may  rely  upon  Herodotus  in  a  passage  already  referred 
to  (iv.  166),  were  struck  by  Aryandes,  the  Persian  governor  of  Egypt, 
in  imitation  of  the  darics.  "  This  Aryandes  was  governor  of  Egypt, 
and  had  been  appointed  by  Cambysea.  Some  time  after,  presuming  to 
put  himself  on  an  equal  footing  with  Darius,  he  lost  his  life  in  conse- 
quence. Hearing  by  report,  and  seeing  himself,  that  Darius  was 
desirous  to  leave  some  memorial  behind  him,  such  as  no  other  king 
had  done,  Aryandes  followed  his  example,  and  met  with  his  reward. 
Darius  took  the  best  gold,  and  purifying  it  to  the  highest  degree, 
gtruck  a  coin.  Aryandes,  being  governor  of  Egypt,  did  the^  same  in 
silver ;  and  the  silver  of  Aryandes  is  now  the  purest.  Darius  being 
informed  of  what  he  was  doing,  put  him  to  death,  under  the  pretence 
that  he  was  meditating  a  revolt."  The  coining  of  these  dmcs  or 
AryandicB  in  silver,  however,  must  have  been  continued  after  the  time 
of  Aryandes.  No  fewer  than  eight  specimens  of  this  description  are  in 
the  cabinets  of  the  British  Museum.  One,  formerly  Mr.  R.  P.  Knight's, 
bears  the  name  of  Pythagoras,  as  Mr.  Knight  conjectured,  a  kinjg  or 
governor  of  Cyprus.  Others,  which  have  the  figure  of  the  archer 
crowned  on  one  side,  have  a  mounted  horseman  on  the  other.  They 
are  generally  considered  as  ancient  Persian  coins,  and  are  commonly, 
though  without  any  assignable  reason,  except  as  bearing  the  figure  of 
an  aroher,  called  darics. 

Grains. 
Daric  of  gold  in  the  British  Museum         •        .     128-^^ 

Do 128i\, 

Do 128^tj 

Darie  of  kilTcr 235^ 

Do.  . 228^!^ 

Do.  smaller  of  Eilrcr 84 


Gold  Darle,  magnified  one-third. 


Silver  Doric.  British  Hoscnm.    Actual  Size.  Tfelght,  385-^  grains. 

DATA,  DATUM.  A  datum  is  any  quantity,  condition,  or  other 
mathematical  premiss  which  is  given  in  a  particular  problem.  Thus 
in  the  question  ''  to  draw  a  circle  which  shall  have  its  centre  in  a  given 
line,  and  shall  touch  two  other  straight  lines,"  the  data  are  as  follovra  : 
1,  That  the  figure  described  is  to  be  a  circle ;  2,  a  certain  straight  line ; 
3,  that  the  centre  of  the  circle  is  to  be  on  that  straight  line ;  4,  two 
other  straight  lines ;  5,  that  the  circle  is  to  touch  those  straight  lines. 
Data  may  be  divided  into  two  classes,  the  latter  class  being  the  re- 
strictions which  it  is  necessary  to  place  upon  the  class  already  described 
in  order  that  the  problem  may  be  possible.  Thus  the  preceding 
problem  becomes  absurd  when  the  tlu-ee  straight  lines  are  parallel. 


unless  the  line  on  which  the  centre  of  the  circle  is  to  lie  be  midway 
between  the  two  others.  Either  then  the  problem  must  be  proposed 
vrith  the  limitation  ''if  it  be  possible,"  or  an  express  datum  of  exclu- 
sion must  be  introduced,  namely,  that  the  three  straight  lines  must 
not  be  parallel,  imless,  &c. 

In  the  m^re  etymology  of  the  word  datum  all  legitimate  conse- 
quences are  data  when  the  premises  are  data.  Thus,  given  two  circles 
which  touch,  there  are  also  given  two  circles  which  have  a  common 
point  in  the  line  joining  their  centres.  The  book  of  Euclid  known  by 
the  name  of  Data  (8c8oft/va)  is  the  deduction  of  magnitudes  from  other 
magnitudes,  not  as  to  what  they  are,  but  as  to  whether  they  are  deter- 
mined or  not.  Thus,  one  of  the  propositions  is, ''  If  a  given  magnitude 
be  cut  in  a  given  ratio,  the  segments  are  given.  The  preface 
of  Marinus  to  this  book  contains  a  dissertation  on  the  meaning  of 
the  term. 

DATISCIN.  This  name  appears  to  have  been  given  to  two  distinct 
substances,  1st,  to  a  variety  of  starch  [Inulin]  ;  and,  2nd,  to  a  yellow 
colouring  matter  contained  in  the  leaves  of  the  datitea. 

DATURA  STRAMONIUM.    [Stramonium.] 

DATURINE.    [Atropine.] 

DAUCUS  CARO'TA,  Medical  Propertiet  of.  The  carrot  has  been 
suflBdently  described.  [Carrot;  Daucus,  Nat.  Hist.  Div.]  For 
medical  purposes  the  root  of  the  cultivated  plant,  and  the  fruit  (called 
improperly  seeds)  of  the  wild  plant,  are  used.  The  former  rasped 
down  into  a  fine  pulp  is  sometimes  applied  raw  to  chapped  nipples, 
and  even  cancerous  ulcers;  but  more  commonly  it  is  boiled,  and 
beaten  into  a  uniform  mass,  and  applied  as  a  poultice  to  fetid,  slough- 
ing, and  other  ill-conditioned  sores,  which  it  cleanses,  and  otherwise 
improves.  Upon  wliat  its  power  depends  is  not  well  ascertained :  the 
juice  of  the  root,  analysed  by  Wackenroder,  gave  the  following  con- 
stituents : — 


Uncrystallisahle  sugar,  with  starch  and  malic  acid 

Albumen 

Fixed  oil  (along  with  some  volatile  oil)     . 

Carotin 

Ashes  containing  alumina,  lime  and  iron  • 


98-71 
435 
100 
0-34 
0-60 

lOC'OO 


A  little  pectic  acid  is  fovmd. 

Carotin  is  a  ruby-coloured  substance  occurring  in  four-sided  plates. 
It  is  tasteless,  odourless,  insoluble  in  water,  soluble  in  alcohol,  and 
in  ether,  more  so  if  fat  be  present,  also  in  fatty  or  fixed  oils,  which  it 
colours  yellow. 

The  volatile  oil  is  colourless,  of  a  peculiar  penetrating  odour,  and 
disagreeable  taste.  Thirty-four  pounds  of,  the  fresh  root  yield  only 
half  a  drachm  of  oil.  Probably  the  oil  of  the  seeds  is  similar.  (Pereira.) 
The  fruits  of  the  wild  carrot  are  about  one  line  and  a  half  long,  oval« 
flat,  and  clothed  along  the  ridgeS  with  hairs.  The  odour  is  peculiar, 
aromatic ;  the  taste  aromatic  and  bitter.  Their  primary  action  is 
warming  and  carminative;  and  in  their  secondary  effects,  they  are 
occasionally  diuretic.  They  are  seldom  used.  The  root  of  the  wild 
carrot  is  said  to  produce  injurious  effects,  and  shoulcff  be  avoided.    • 

The  cultivated  carrot,  particularly  the  yellow  kind,  contains  in  the 
root  a  large  quantity  of  starch.  This  is  greatest  when  it  is  raised 
on  unmanured  ground,  exactly  as  wheat  when  raised  on  undunged 
ground  has  more  starch  and  less  gluten  than  when  manured.  The 
quantity  in  the  carrot  seems  greatest  about  the  end  of  September. 
One  hundred  potmds  (troy  weight)  of  the  fresh  root  then  yield  four 
and  a  half  ounces  of  starch.  It  has  been  proposed  to  separate  this 
starch  in  the  same  manner  as  starch  from  potatoes,  to  employ  it  medi- 
cinally as  a  very  soothing  and  demulcent  article  of  food  for  persons 
with  pulmonary  irritation  and  the  cough  which  remains  after  the 
influenza.  It  is  most  likely  a  veiy  digestible  form  of  starch,  but  not 
more  so  than  arrow-root.  It  may  be  raised  at  a  cheap  rate,  however, 
as  any  light  soil  will  answer,  and  as  no  manure  is  «eeded  it  cannot  be 
expensive.  The  refuse  after  the  starch  is  extracted  is  good  for  cattle, 
and  should  not  be  wasted.  The  white  or  Flemish  carrot  is  a  valuable 
food  for  cattle. 

(Rham's  Flemish  Farming.) 

DAUPHTN,  the  title  given  to  the  eldest  son  of  the  king  of 
France  under  the  Valois  and  Bourbon  dynasties.  The  origin  of  the 
word  has  been  a  matter  of  some  dispute.  The  Counts  of  Albon  and 
Grenoble  are  mentioned  first  in  the  9th  century  as  feudatories  of  the 
kingdom  of  Aries;  they  afterwards  assumed  the  title  of  Counts  of 
Vienne,  and  became  independent,  like  other  great  feudatories.  Guy 
VIII.,  Count  of  Vienne,  is  said  to  have  been  sumamed  Le  Dauphin, 
because  he  wore  a  dolphin  as  an  emblem  on  his  helmet  or  shield. 
The  surname  remained  to  his  descendants,  who  were  styled  Dauphins, 
and  the  country  which  they  governed  was  called  Dauphin^.  It  in- 
cluded the  present  departments  of  Is^re,  Drdme,  Hautes  Alpes,  and 
Basses  Alpes.  Humbert  II.,  de  la  Tour  du  Pin,  Uie  last  of  the  Dau- 
phin dynasty,  having  lost  his  only  son,  gave  up  his  sovereignty  by 
treaty  to  King  Philippe  de  Valois  in  1849,  after  which  he  retired  to  a 
Dominican  convent.  (Moreri,  and  the  French  historians.)  From  that 
time  the  eldest  son  of  the  king  of  France  has  been  styled  Dauphin,  in 
the  same  manner  as  the  eldest  son  of  the  king  of  England  is  styled 
Prince  of  Wales.    Since  the  dethronement  of  the  elder  branch  of  tho 
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Bourbons  in  1830,  the  title  of  Dauphin  has  been  disused     The  last 
-who  bore  it  was  the  Duke  of  Angouleme,  son  of  Charles  X.    ■ 

DAVID'S  DAY,  ST.,  March  1.  St.  David,  archbishop  of  Menevia, 
now  called  from  him  St.  David's,  in  Pembrokeshire,  lived  in  the  5th 
and  6th  centuries  of  the  Christian  era ;  Pits  ('  De  lUustribus  Angline 
Scriptoribus ')  tells  us  that  he  died  at  the  age  of  146  years.  He  is  said, 
in  the  days  of  the  memorable  Arthur,  to  have  gained  a  victory  over 
the  Saxons,  his  soldiers  during  the  conflict,  for  distinction  and  as  a 
military  colour,  wearing  leeks  in  their  caps.  In  memory  of  this  fight 
the  Welsh  still  wear  the  leek  on  St.  David's  Day ;  and  it  is  to  this  that 
Shakspere  alludes  in  *  Henry  V.,'  act  v.  sc.  1,  when  he  makes  Qower 
upbraid  Pistol  for  mocking  "  at  an  ancient  tradition,  begun  upon  an 
honourable  respect,  and  worn  as  a  memorable  trophy  of  predeceased 
valour.'  (See  Brand's  *  Popular  Antiq.,'  edited  by  Sir  H.  Ellis,  4to, 
Tol.  i. ;  Brady's  '  Clavis  Calendaria,  8vo,  Lond.  1812,  vol.  i.  p.  228,  &c.) 
DAY.  Any  astronomical  period  which  depends  directly  upon  the 
earth's  rotation ;  or  the  interval  between  two  transits  over  the  meri- 
dian of  any  point  in  the  heavens,  real  or  imaginary.  But  the  only 
days  distinguished  by  that  name  in  astronomy  are  the  sidereal  day,  the 
real  solar  day,  and  the  mean  solar  day. 

The  sidereal  day  is  the  interval  between  two  transits  of  the  same 
fixed  star ;  that  is,  the  absolute  time  of  revolution  of  the  earth.  It  is 
divided  into  24  sidereal  hours,  &c.  It  begins  when  the  equinox  is  on 
the  meridian  of  the  place. 

The  real  solar  day  is  the  interval  between  two  noons  or  transits  of 
the  sun  over  the  meridian.  Owing  to  the  unequal  motion  of  the  sun, 
as  well  as  the  obliquity  of  the  ecliptic,  it  is  not  of  the  same  length  at 
all  periods  of  the  year.  The  mean  solar  day  is  the  average  of  all  the 
real  solar  days ;  it  is  derivetl  by  supposing  a  fictitif»us  sun  to  move 
roimd  the  equator,  and  uniformly  in  the  same  time  as  the  real  sun 
knoves  from  an  equinox  to  the  same  again.  The  method  of  adapting 
the  motion  of  this  fictitious  body  to  that  of  the  real  sun  will  be 
explained  in  Time,  Equation  op. 

The  civil  day,  in  England  at  least,  is  the  mean  solar  day,  and  begins 
at  midnight ;  that  is,  when  the  fictitious  sun  is  on  the  invisible  part 
of  the  meridian.  But  the  astronomical  day  always  begins  at  the  noon 
of  the  civil  day,  and  the  hours  are  reckoned  forward  up  to  24.  Thus 
eleven  o'clock  in  the  morning  on  the  twelfth  of  January  (civil  reckon- 
ing) is  23  hours  of  the  astronomical  eleventh  of  January.  After  noon, 
and  up  to  midnight,  the  astronomical  and  civil  reckoning  coincide. 

The  mean  solar  and  sidereal  days  are  thus  related :  the  mean  solar 
day  is  24h.  3m.  56-55s.,  of  sidereal  time;  and  the  sidereal  day  is 
28h.  56  m.  4*09s.,  of  a  mean  solar  day. 

The  ancients  almost  universally  began  their  day  at  sunrise,  with  the 
exception  of  the  Arabians,  who  began  at  noon,  and  the  Egyptians  at 
midnight.  Among  the  modems,  most  of  the  Eastern  nations  begin  at 
sunrise,  with  the  exception  of  the  Arabians,  who  still  begin  at  noon, 
and  the  Chinese,  who  reckon  from  midnight.  The  Austrians,  Turks,  and 
Italians  reckon  from  sunrise,  and  other  European  nations  from  midnieht. 
DAYS  OF  GRACE.    [Bill  op  ExchangT] 

DEACON,  an  ecclesiastical  term  of  Greek  origin,  from  AtdKovos 
(Didconus,  literally,  a  servant),  introduced  into  the  Saxon  vocabulary, 
and  continued  in  use  to  the-present  time. 

It  designates  one  of  the  orders  in  the  Christian  priesthood,  the 
lowest  of  the  three—  bishops,  priests,  and  deacons. 

The  first  institution  of  the  order  is  particularly  set  forth  in  the 
sixth  chapter  of  the  Book  of  Acts.  The  administration  of  the  charities 
in  the  Church  of  Jerusalem  was  complained  of  as  partial  by  the 
Grecian  converts.  The  apostles,  in  whom  the  administration  had  been 
vested,  thought  it  expedient  to  divest  themselves  of  this  duty,  and  to 
devolve  it  on  other  persons,  that  they  might  devote  themselves  to 
prayer  and  to  the  ministry  of  the  word.  Seven  persons  were  selected  for 
the  office,  and  by  prayer  and  the  imposition  of  hands  ordamed  deacons. 
It  appears  by  the  first  Epistle  of  St  Paul  to  Timothy,  that  there 
were  deacons  in  other  Christian  churches,  and  probably  m  all  where 
such  an  officer  was  needed.  He  gives  instructions  (chap.  iii.  8-13) 
respecting  the  character  which  became  persons  who  should  be  admitted 
into  the  office.  See  also  Phil.  i.  1.  There  were  also  deaconesses  in 
the  primitive  church,  one  of  whom,  Phoebe,  is  mentioned  Rom.  xvL  1. 
ITiis  female  officer  may  be  traced  to  the  11th  or  12th  century. 

The  peculiar  office  of  both  deacons  and  deaconesses  was  to  attend 
to  works  of  mercy,  to  be  the  administrators  of  the  alms  of  the  more 
opulent  members  of  the  church. 

In  the  English  church  the  name  continues,  and  the  peculiar  form  of 
ordmation,  but  the  peculiar  duties  of  the  office  seem  to  be  lost  sight  of. 
In  fact  the  Poor  Laws,  by  creating  certain  civil  officers  whose  duty  it 
IS  to  attend  to  the  necessitous,  have  rendered  the  services  of  the  deacon 
in  this  his  characteristic  capacity  less  necessary. 

In  some  dissenting  communities  there  are  deacons  who  still  dis- 
charge the  duties  for  which  the  office  was  instituted,  collecting  the 
alms  of  the  people  at  the  sacrament,  and  distributing  them  among  the 
poor.  But  they  are  always  laymen,  or  persons  who  have  not  gonfe 
through  the  forms,  generally  few  and  slight,  of  ordination,  as  practised 
among  the  dissenters. 

There  is  a  form  for  the  ordination  of  deacons  in  the  English  church : 
some  clergymen  never  take  priest's  orders.  It  appears  by  the  Rubric 
ttiat  a  person  in  deacon's  orders  is  empowered  to  read  publicly  the 
Bcnptures  and  homiUes,  to  catechise,  to  preach  when  licensed  to  do  so 


by  the  bishop,  and  to  assist  a  priest  in  divine  service,  and  especially  in 
the  Communion.  TVlien  contemplated  in  the  light  in  which  this  form 
places  him,  he  appears  as  an  assistant  to  a  priest,  for  he  is  to  seek  out 
the  sick  and  poor  and  report  them  to  the  priest,  and  in  the  absence  of 
the  priest  to  baptize.  This  latter  permission  has  led  to  the  introduc- 
tion of  the  performance  of  other  ecclesiastical  duties,  namely,  the 
celebration  of  matrimony,  and  the  burial  of  the  dead.  In  fact,  the 
deacon  performs  all  the  ordinary  offices  of  the  Christian  priesthood, 
except  consecrating  the  elements  at  the  administration  of  the  Lord's 
Supper,  and  pronouncing  the  absolution. 

A  person  may  be  ordained  deacon  at  twenty-three.  He  may  then 
become  a  chaplain  in  a  private  family ;  he  may  be  curate  to  a  beneficed 
clergyman,  or  lecturer  in  a  parish-church,  but  he  cannot  hold  any  bene- 
fice, or  take  any  ecclesiastical  promotion.  For  this  it  is  requisite  that 
he  take  priest's  orders. 

DEAD  OIL.    [Coal  Tab.] 

DEAF  AND  DUMB,  CENSUS  OF  THE.  Till  the  cenmia  of  1851 
was  taken,  the  public  was  without  the  usual  official  means  of  knowing 
the  proportion  of  the  deaf  and  dumb  to  the  population  of  the  kingdom. 
No  previous  account  of  the  people  had  recognised  either  the  deaf  and 
dumb,  or  the  blind.  A  statement  was  made  about  twenty-five  years 
before,  in  the  annual  report  of  one  of  the  provincial  institutions  for  the 
deaf  and  dumb,  that  the  number  of  deaf  mutes  in  England  and  Wales 
alone  was  not  less  than  8000,  and  it  was  generally  received  with  dis- 
credit. In  the  '  Journal  of  Education,'  No.  XIV.  (1834),  it  was  stated 
that  actual  returns  had  been  procured  from  various  parts  of  the  king- 
dom, from  which  it  was  inferred  that  the  proportion  of  deaf  and  dumb 
persons  in  South  Britain  was  1  in  1700 ;  and  this  data  was  gener^UIy 
established  in  the  minds  of  those  most  interested  in  the  management 
of  the  various  institutions  for  this  class.  The  correctness  of  these 
estimate,  wj  ^efficiently  confirmed  when  the  registrar -general's  report 
was  published.  The  total  number  of  the  deaf  and  dumb,  returned  in 
the  various  enumerations  for  the  United  Kingdom^  being — 


England  .        •        •        . 
Wales          .... 
Scotland  .... 
Ireland        .        .        .     . 
Islands  in  British  Seas      . 

Total       .        .    . 

No.  of  Deaf 
and  Dumb. 

Population. 

Proportion. 

9,543 

771 

2,156 

4,747 

84 

16,738,695 

1,188,914 

2,888.742 

6,552,824 

143,126 

1  :  1754 
1  :  1542 
I  :  1840 
1  :  1380 
1  :  1704 

17,300 

.27,511,801 

1  :  1590 

The  above  proportions  vary  in  diffisrent  jjarts  of  the  kingdom.  The 
county  enumerations  present  some  notable  facts  to  which  attention 
will  be  directed,  inasmuch  as  they  not  only  confirm  certain  Ofunions 
and  facts  previously  known,  and  th\is  corroborate  the  general  accuracy 
of  the  census  returns,  but  they  also  point  to  other  facts  both  new  and 
valuable.  The  counties  of  England,  Wales^  and  Scotland,  are  grouped 
in  twelve  geographical  divisions  : — 

I.  London,  comprises  parts  of  Middlesex,  Surrey,  and  Kent :  in  the 
repetition  of  these  counties  below,  their  metropolitan  portions  are 
excluded.  In  London  the  proportion  of  deaf  and  dumb  to  the  popula- 
tion is  1  in  1783. 


II.    SoUTH-EASTRRlf  DiV. 

.  1  In  1948 

VII.  NoaTH  Midlakd  Dit. 

1  in  1750 

1.  Surrey  (ez.mctro.) 

.     M    1947 

28.  Leicestershire   . 

„    1958 

2.  Kent  (ez>metro.) 

.     „    2843 

29.  Rutlandshire         .     . 

„    1714 

8.  Sussex.     .        • 

.     „    1657 

80.  LincoinHhire      . 

„     1870 

4.  Hampshire  •        • 

.     „    2000 

31.  Nottinghamshire  .    . 

„    2088 

6.  Berkshire 

.     „    1674 

82.  DerbjBhire 

„    1272 

III.  South  Midlakd  Dit. 

.  1  in  1902 

Vni.  NoRTH-WxaxsKK  Dit. 

1  in  2014 

6.  Middlesex  (ex-metro.)     „    2215 

83.  Cheshire  . 

„    1874 

7.  Hertfordshire 

.     „    1871 

34.  Lancashire   .        .     . 

»f    2045 

8.  Buckinghamshire 

.     „    1614 

9.  Oxfordshire  . 

.    „    2027 

IX.  TOBKBHIBK  .           •          • 

1  ill  1717 

10.  Northamptonshire 

.     „    1828 

85.  West  Riding          .     . 

»    1640 

11.  Huntingdonshire  • 

.     .,.8018 

86.  E.Riding  (with York) 

„    2231 

12.  Bedfordshire      . 

.    „    1754 

37.  North  Riding        .    . 

»f    1754 

13.  Cambridgeshire    . 

.     „     1845 

1  in  2058 

.  1  in  1665 

88.  Durham        .        .    • 

„    2480 

14.  Essex  . 

.    „    1490 

39.  Northumberland 

„     1818 

15.  Suifolk      . 

.    u    1724 

40.  Cumberland           .     . 

fi     1917 

16.  Norfolk 

.     „    1785 

41.  Westmoreland  . 

„    1622 

V.  South- Wkstexk  Div. 

.  1  hi  1393 

XI.  Walks  &  Monmocthsb. 

1  in  1542 

17.  Wiltshire      . 

.     „     1426 

42.  Monmouthshire         • 

„    2300 

18.  Dorsetshire 

.     „     1408 

43.  South  Wales          .     . 

>*     1423 

19.  Devonshire  .        • 

.     „     1410 

44.  North  Wales     . 

i»     1514 

20.  Cornwall  . 

.     „    1278 

21.  Somersetshire 

.     „     1448 

xn.  Scotlakd: 

Southern  Counties      ,    . 

1  in  14S0 

VI.  WxsT  Midlakd  Drr. 

.  1  in  1610 

Northern  Counties  .        • 

»>    1156 

22.  Gloucestershire     • 

,    „    1565 

28.  Herefordshire    . 

.     „    1054 

Irblakd  : 

24.  Shropshire    . 

.     „    1493 

Leinster     •        •        •    • 

1  in  1474 

25.  SufTordshire      . 

.     „     18C0 

Connaught      •        •        • 

If    ^*99 

•     „    1160 

Ulster     y^r>     .        .     , 

,,    1318 

27.  Warwickshire  . 

.     „    2026 

Monster  1    ^r^t7\r% 

iP^1317 
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With  this  table  we  may  compftre  the  one  for  France  in  Departments 
to  the  let  of  January,  1853,  taJ^en  from  '  Le  Bienfalteur  dee  Sourds- 
muets  et  dee  Aveuglee,'  by  the  Abb^  Danw ;  which  is  followed  by  a 
few  extracts  from  the  Abbe's  observations  on  the  distribution  of  the 
deaf  and  dumb  in  France  {  we  shall  then  review  the  table  of  the 
English  counties. 

Table  or  the  P&opostxon  op  the  Dka»  and  Dumb  xk  Vraxce, 


No.        Departmeots. 

Proportion. 

No.        Departments. 

Proportion 

1.  Cbrsiea     . 

lia 

686 

44.  Nord 

.  1  in  1245 

2.  HHuuRhin   .        .    , 

fi 

691 

45.  Finisterre    • 

1254 

9.  BasseB-Pyrtedes 

»    >» 

711 

46.  Ome 

*    If 

1256 

4.  Bas.RhU     . 

tf 

748 

47.  Indre-et-Loire      . 

■    It 

1257 

6.  Moeelle     . 

*    >f 

757 

48.  Yonne       •        • 

1342 

6.  Hautes-Alpes        • 

•      it 

776 

49.  Cher    . 

.    tl 

1343 

7.  lB6re        . 

»      f» 

802 

50.  Yienne      •        • 

*    ft 

1356 

8.  Lozire          •        • 

*      f> 

8S6 

51.  Morbihan     . 

1362 

9.  Meuse       . 

*      It 

855 

52.  Loiret       .        • 

•    ff 

1364 

10.  Poj^e-Ddme 

•      » 

880 

58.  Haute- Yienne 

*    tf 

1376 

ll.Haules-Pyrfndcs 

ft 

886 

54.  Lot  . 

•    ff 

1877 

13.  Ari^ge 

>i 

897 

55.  Ardennes     •        • 

■    ff 

1380 

13.  Oard 

•      l» 

910 

56.  Yar  . 

1387 

11.  Cantal« 

»      t> 

018 

57.  RhOne  . 

*    ff 

1388 

15.  Basses. Alpes      . 

■      >i 

927 

58.  Loir-et-Cher     • 

*    If 

1408 

1 6.  Pyr^i^es^orientnlcs 

'      If 

928 

59.  Calvados       . 

*    If 

1415 

17.  Mcurthe   • 

•      »i 

034 

60.  Lot-et.Garonn« . 

*    ff 

1416 

18.  Landes         , 

•      tl 

047 

61.  Dordogno     .        • 

*    11 

1445 

19.  Haute-Lolre      • 

'      If 

048 

62.  Indre        • 

*    If 

1446 

20.  Jura    .        .         ;    , 

ff 

976 

63.  Manche 

*    II 

1472 

21.  Somme     •        • 

If 

1001 

64.  H^rault    • 

*    II 

1474 

32.  Churento      •        .     . 

ft 

1015 

*    ff 

1484 

28.  Creiue      •        « 

tf 

1059 

66.  Oironde    . 

>    ff 

1491 

24.  Doubs  .        « 

ft 

1059 

67.  Charente-Inf^rieure 

1511 

25.  DrOmT     . 

tf 

1064 

68.  Gers     . 

'    ff 

1522 

26.  Haatc.Garonno     .    , 

It 

1092 

69.  Tarn.et.Garonne 

ft 

1532 

27.  AlUer 

tf 

1115 

70.  COio  d'Or      . 

It 

1538 

28.  Euro    . 

It 

1120 

71.  Ille-cUYilalno   . 

II 

1553 

29.  Yattclose  •        . 

ft 

1140 

72.  Aade    . 

>    If 

1557 

80.  Oiso     . 

ft 

1140 

73.  Mame      •        • 

It 

1561 

81.  Ain  .        •        •        . 

ft 

1148 

74.  Sarthe  . 

fl 

1566 

82.  Cdtes-dti-Nord      . 

•      ft 

1148 

75.  Mayenne  • 

fl 

1578 

83.  Haute-Murne    . 

If 

1151 

76.  Aube    . 

ft 

1578 

84.  Scine^eUMarne     • 

1163 

77.  Scine-et-Oise     . 

It 

1585 

85.  Pas-de-Calais    . 

ft 

1190 

78.  Vendue         .      *, 

ft 

1592 

86.  SaOnceuLoire      •    . 

II 

1192 

79.  Haute-SaAne      • 

1623 

87.  Ard*che    • 

ft 

1200 

80.  Eure-eULolre        .    , 

It" 

1647 

8».  Deux.Sirres         • 

1325 

Sl.Nievre      . 

ft 

1686 

89.  AiAse 

fl 

1281 

82.  Lolrc-Inftrieiire   .    . 

1727 

40.  Loire    .        .        .    . 

ft 

1234 

88.  Maine-et-Loire 

It 

1777 

41.  Areyron    •        •        , 

>i 

1235 

84.  Tarn    •        •        •    , 

It 

2128 

43.  Corrtee        •        •    , 

It 

1236 

85.  ^eine        •        •        . 

It 

2481 

43.  Yoflges      .        « 

»> 

1242 

86.  Seine-Inf^rienre   .    , 

II 

2515 

The  Abb^  Daras  very  properly  says,  "  If  a  province  of  France  pro- 
duces on  an  average  one  deaf  and  dumb  to  700  individuals ;  if  other 
districts  present  only  a  single  esse  among  2000 ;  and  if,  again,  between 
these  extremes,  numerous  departments  have  one  in  800,  900, 1000, 
1100, 1200, 1300, 1400, 1500,  &c.,  according  to  their  situation,  to  the 
south  or  north  of  the  empire,  in  a  mountainous  or  flat  country,  in 
healthy  or  unhealthy  places,  in  manufacturing  or  agricultural  districts, 
&c. ;  it  is  evident  that  this  statistical  result  reveals  to  families,  and 
even  furnishes  to  the  administration,  knowledge  which  may  be  applied 
to  lessen  or  extenuate  this  fearful  evil  of  humanity." 

The  phvsical  and  social  aspects  of  France  are  thus  connected  by  the 
Ahb4  with  the  facte  revealed  in  the  census.  "  The  irregular  table- 
lands which  border  the  frontiers  of  France  on  the  north,  south,  and 
east,  and  the  uncultivated  moors  which  extend  on  the  west  to  the 
borders  of  the  ooean,  produce  the  laiigest  number  of  deaf-mutes. 
There,  on  an  average,  one  is  found  to  every  800  inhabitants.  The 
beautiful  plains  which  occupy  tiie  centre  of  the  country,  on  the  con- 
trary, contain  only  one  in  1(500  inhabitants.  The  high  summits  of  the 
Alps,  the  chain  of  the  Pyr^n^es,  the  precipices  of  the  Jura,  the  flanks 
of  Cevennes,  the  volcanic  siil  of  Puy-de-Ddme,  the  rocky  Corsica,  the 
ru^;ed  r^ons  of  Loz^re  and  Gantal,  comprehend  the  provinces  most 
afliieted  with  deaf -dumbness.  There  are  twenty  departments  which 
contain  one  deaf-mute  in  600,  in  700,  in  800,  or  in  900  inhabitants, 
whilst  those  fertile  districts  in  the  interior,  which  extend  themselves 
bv  an  indined  plain  from  the  western  slope  of  the  Alps,  of  Jura,  and 
of  the  y oqges  towards  the  Atiantio,  contain  a  much  lower  proportion ; 
about  fort^  departments  exhibit  only  one  deaf-mute  in  1800^  1400, 
1500,  and  so  on  even  to  2000  inhabitants. 

"  With  the  map  of  Frsnce  before  us,  if  we  trace  to  the  east  the 
continuous  barrier  which  stretches  from  the  woody  Ardennes  and  the 
Ai^gonne  to  the  Yoqges,  and  which  goes  on  from  the  Yosges  to  the 
Jura,  to  the  Alps,  to  the  Cevennes,  to  the  Pyrdn<$es,  along  the  frontiers 
of  Baden,  Switzerland,  Sardinia,  the  borders  of  the  Mediterranean  and 
Spain,  there  will  be  found  in  Lorraine,  Alsace,  Franche-Comt^,  Bresse, 
.  Bugey,  Dauphin^,  Forez,  Limagne,  Velais,  Gdvaudan,  Vivarais,  Rouer- 
gne,  Kousillon,  Bigorre,  B^am,  Gasoony,  rural  populations  which  have 
hved  for  ages  in  the  shades  of  their  forests,  on  tne  craggy  sides  of  their 
mountains,  or  near  to  the  uncultivated  borders  of  their  marshy  lakes. 
One  can  easily  imagine  that  congenital  or  ac<^uircd  deafness^  and  con- 


sequent dumbness  is  multiplied  in  such  localities  in  a  much  greater 
proportion  than  among  those  happy  populations  spread  over  the  rich 
and  salubrious  coimtries  of  Berri,  Touraine,  and  the  Isle  of  France. 

"  Having  studied  this  general  rule  of  topographic  hygiene  in  all  its 
s^plications,  we  are  surprised  to  find  it  confirmed  where  we  might 
expect  to  meet  with  an  exception.  Thus,  for  example,  Provence  and 
Languedoc  which  separate  the  Alps  from  the  Cevennes,  would  appear 
naturally  to  produce  as  many  deaf-mutes  as  the  mountains  in  their 
vicinity ;  but  no,  Provence  and  Languedoo,  being  countries  with  a  flat 
surface  and  highly  cultivated,  obey  the  general  rule,  and  contain  fewer 
unfortunates.  It  is  remarkable  that  the  departments  of  the  Var, 
H^rault,  the  Mouths  of  the  Rhdne,  Aube,  Lower  (Jharente,  and  those 
watered  by  the  Garonne,  only  count  one  deaf-mute  on  1500  inha- 
bitants ;  this  ratio  applies  also  to  the  central  level  of  the  country,  to 
the  maritime  coasts  of  Brittany,  to  the  valleys  of  Normandy,  to  the 
chalky  plains  of  Champagne,  to  the  hills  of  Burgundy,  and  to  the  river 
populations  of  the  large  streams  which  flow  in  the  interior.  It  is  not 
so  in  the  departments  covered  with  thick  and  old  forests,  surrounded 
with  moimtains,  torn  vdth  volcanoes,  inundated  by  the  waters  of  lakes, 
infected  by  exhalations  from  marshes.  In  the  first  rank  of  these  are 
Corsica  and  the  Haut-Rhin,  which  present  one  deaf  and  dumb  in  600 
inhabitants ;  then  come  three  departments  situated  on  the  Alps,  the 
Yosges,  and  the  Pyrenees,  which  contain  one  in  700  inhabitants ;  then 
come  Is^re,  at  the  foot  of  Jura,  between  the  Cevennes  and  the  Alps, 
Loz&re  and  Puy-de-Ddme,  extending  along  the  ridge  of  the  mountains 
of  Auvergne,  and  lastly  Ari^e,  an  escarpment  of  the  Central  Pyr^ndes; 
in  these  departments  we  find  one  deaf-mute  in  800  inhabitants. 

"•  The  departments  which'  are  about  to  follow  are  imder  simOar  con- 
ditions of  climate,  temperature,  and  topographic  hygiene;  they  are 
Gard,  at  the  foot  of  the  Cevennes,  which  has  one  d^-mute  in  910 
inhabitants;  Cantal,  covered  with  a  population  thrown  on  the  granite 
soil  of  High  Auvergne,  counting  one  deaf-mute  in  917  inhabitants ; 
the  Lower  Alps,  shaded  by  Mounji  Viso  and  the  neck  of  Argentl^re, 
and  constantly  exposed  to  unhealthy  cold  and  damp  winds,  producing 
one  deaf-mute  in  927  inhabitants ;  the  Eastern  Pyrdn^,  overlooked 
by  the  high  summits  of  the  neck  of  Perche,  the  neck  of  Arras,  and  the 
neck  of  Pertuis,  showing  one  deaf  and  dumb  in  928  inhabitants ;  and, 
lastly,  the  Landes  and  the  Jura,  evidently  subjected  by  the  nature  of 
the  soil  and  the  topographical  character  to  the  same  morbid  vicissi- 
tudes, and  giving  one  doif  and  dumb  respectively  to  946  and  976 
inhabitants." 

The  Abb^  calls  the  attention  of  all  who  are  interested  by  duty  or 
by  their  avocations  to  the  observation  of  these  phenomena ;  he  con- 
siders that  natural  consequences  may  be  deduced  from  the  facts  he 
has  accumulated,  and  the  observations  which  he  has  made,  which  may 
tend  to  shed  light  on  one  of  the  most  insolvable  and  mysterious  pro- 
blems of  general  hygiene.  The  average  number  of  deaf-mutes  in 
France  is  liigh  compared  with  other  countries,  and  with  the  proportion 
assigned  to  Europe,  namely,  in  France  1  in  1212 ;  in  Europe  1  in  1585. 
In  France,  as  elsewhere,  there  are  social  causes  at  work,  producing  both 
congenital  and  acquired  deafness,  such  as  the  influence  of  hereditary 
predispositions,  the  intermarriage  of  blood-relations,  the  secluded  habits 
of  certain  communities,  and  other  conditions  of  life,  the  moral  and 
physical  temperaments,  and  ignorance  of  the  nature  and  consequence 
of  certain  diseases;  and  to  these,  as  well  as  to  climate,  situation,  soil, 
atmosphere,  and  other  topographical  influences,  a  large  proportion  of 
the  deetf-dumbness  so  prevalent  must  be  attributed ;  at  the  same  time 
there  are  anomalies  in  France  as  elsewhere,  which  for  the  present  defy 
all  efforts  towards  their  solution. 

It  is  not  possible  to  give  such  apparently  plausible  reasons  for  the 
greater  or  less  prevalence  of  deafness  in  the  diflerent  counties  of  Eng- 
land, as  the  extracts  above  give  with  reference  to  the  various  depart- 
ments of  France,  yet  there  are  some  notabilities,  as  well  as  some 
anomalies,  which  it  seems  desirable  to  place  on  record.  Taking  the 
two  cotmtdes  in  which  deafness  appears  most  to  prevail,  Herefordshire 
with  1  in  1054,  Worcestershire  with  1  in  1160 ;  it  appears  at  first  sight 
that  these  two  counties  are  among  the  healthiest  in  England,  both 
bring  to  the  mind  hop-yards,  orchards,  and  fertile  lands,  watered  with 
fine  rivers.  Herefordshire,  though  not  mountainous  as  a  whole,  is 
almost  hemmed  in  by  high  lands ;  on  the  north  by  those  of  Shrop- 
shire, on  the  west  by  the  Black  Mountains  and  those  of  Radnorshire, 
on  the  east  by  the  Malvern  HiUs  and  the  Forest  of  Dean ;  Worcester- 
shire is  almost  similarly  enclosed,  having  the  Clent  and  the  Lickey 
Hills  on  the  east,  and  the  Malvern  and  A{}berley  Hills  on  the  west ; 
some  of  these  hills  are  however  considered  the  most  healthy  districts 
in  England.  It  is  not  surprising  to  find  Derbyshire  and  Cornwall 
respectively  with  1  in  1272  and  1  in  1278  inhabitants  deaf  and  dumb. 
Both  experience  and  tradition  point  to  mineral  districts  and  exposed 
maritime  coasts  as  unwholesome  to  the  constant  dwellers  there.  Derby- 
shire has  long  been  known  as  a  county  in  which  goitre  prevails,  and 
glandular  swellings,  arising  from  struma,  are  often  the  cause  of  deaf- 
ness. Cornwall,  though  mild  in  climate,  is  exposed  to  the  heavy 
clouds  from  the  Atlantic,  surcharged  with  moisture,  which  being  con- 
densed by  the  high  lands  in  the  centre  of  the  county,  pour  forth 
torrents  of  rain.  The  prevalent  moisture  in  this  case  may  be  favour- 
able to  conditions  which  produce  congenital  or  acquired  deafness. 
The  next  group  of  counties,  with  their  proportions  of  deafness  varying 
from  1  in  1406  of  the  inhabitants  to  1  in  1493,  are  Dorsetshire^  Devon- 
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shire,  South  Wales,  Wiltshire,  Somersetshire,  Essex,  and  Shrophire ; 
all  these  are  maritime  districts  except  the  last ;  the  mere  vicinity  of 
the  sea  in  these  fine  climates  of  the  south  of  En^nd  cannot  surely  be 
favourable  to  the  production  of  deafness,  and  we  must  look  for  some 
other  cause  for  the  mysterious  visitation.     Shall  we  look  for  it  in 
social  causes  ?    There  is  much  struma  on  the  coast,  but  it  often  arises 
from  the  poverty  of  the  population — irregular  work  and  wages — un- 
equal and  often  poor  feeding— exposure  to  weather — and  bad  dwellings 
without  due  means  of  ventilation;  these  observations  apply  to  most  of 
the  fishing-towns  in  all  parts  of  the  kingdom.    We  next  come  to  North 
Wales  and  Glouoesterslure,  with  respectively  1  in  1514  and  1  in  1565 
of  their  population  deaf-mutes;  the  districts  are  very  dissimilar  in 
their  physical  features  as  well  as  in  their  geographical  position ;  the 
same  cause  for  deafness  can  scarcely  have  struck  them  both.     The 
next  group  of  counties  with  a  proportion  of  from  1  in  1614  to  1  in 
1674,  includes  Buckinghamshire,  Westmoreland,  the  West  Riding  of 
Yorkshire,  Sussex,  and  Berkshire.    Westmoreland,  with  its  lofty  moun- 
tains and  barren  moors,  has  then  to  sympathise  with  the  pleasant  and 
fertile  vales  of  Buckingham,  and  the  manu&cturing  industry  of  West 
Yorkshire  with  the  downs  of  Sussex :  truly  the  physical  characteristics 
here  are  too  conflicting  to  account  for  the  striking  similarity  in  these 
proportions.    In  the  next  gradation,  namely,  from  1  in  1714  to  1754, 
are  the  counties  of  Rutland,  Suffolk,  Bedford,  the  North  Riding  of 
Yorkshire,  and  Norfolk;  all  these  are  agricultural  counties,  and  on 
the  eastern  side  of  the  coimtry,  but  there  seems  no  reason  for  their 
greater  dogree  of  exemption  from  deaf-muteism  tham  some  that  have  been 
previously  named.    Northumberland,  Northamptonshire,  Cambridge- 
shire, Staffordshire,  Lincolnshire,  Hertfordshire,  and  Cheshire  present 
proportions  varying  from  1  in  1818  to  1  in  1874,  but  with  no  apparent 
i>eaBon  why  Lincolnshire  on  the  east,  Cheshire  on  the  west,  and  North- 
umberland on  the  north,  should  produce  such  similar  results.     The 
counties  which  contain  respectively  1  in  1917, 1  in  1947,  and  1  in  1958, 
are  Cumberland,  Surrey,  and  Leicestershire ;  so  that  Cumberland,  on 
the  Solway,  is  more  favoured  thai^  its  nearest  neighbour  Westmore- 
land, notwithstanding  its  greater  proximity  to  the  sea ;  and  Leicester- 
shire and  Surrey,  both  inland,  populous,  manufacturing,  and  highly 
cultivated,  have  no  immunity  from  these  causes.    Hampshire,  War- 
wickshire, Oxfordshire,  Lancaahire,  and  Nottinghamshire  vary  in  their 
progortions  from  1  deaf-mute  in  2000  to  1  in  2088 ;  tibe  same  dissimi- 
larity in  position,  and  in  the  occupations  of  the  people  prevails  here  as 
^n  some  of  the  results  we  have  previously  considered,  with  this  notable 
exception,  that  three  of  these  coimties  have  large  manufacturing  popu- 
lations, and  confirm  to  some  extent  the  truth  of  the  registrar-general's 
observation,  that  "  a  greater  degree  of  prevalency  of  deaf-dumbness 
seems  to  exist  in  rural  and  hilly  localities  than  amidst  urban  and 
manufacturing  populations."    The  last  group  of  counties,  showing  a 
variation  of  from  1  in  2215  to  1  in  2488,  comprises  Middlesex,  the 
East  Riding  of  Yorkshire,  Monmouthshire,  Kent,  and  Durham.    Here 
are  placed  together  dense  and  sparse  populations,  mountainous  and  flat 
districts,  and  one  mining  county.    Can  anything  be  more  dissimilar  ? 
Yet  these  counties  are  more  exempt  from  deaf-dumbness  than  any  other 
part  of  England,  save  Huntingdonshire !  a  small  county  with  a  rural 
population,  and  with  one-fifth  of  its  acreage  fen-land.     If  marshy  dis- 
tricts were  productive  of  deafness,  Huntingdonshire,  Cambridgeshire, 
and  some  portions  of  Norfolk  and  Lincolnshire,  should  have  this  imfor- 
tunate  pre-eminence ;  but  if  the  enumerators  of  the  Census  are  correct, 
these  counties  suffer  less  in  this  respect  than  many  others,  and  we  are 
instructed  to  seek  other  causes  for  the  prevalence  of  the  infirmity. 

We  do  not  totally  reject  the  theory  of  the  Abbd  Daras ;  to  a  limited 
extent  we  are  able  to  confirm  it ;  but  we  are  assured  that  topographic 
statistics  will  not  enlighten  us  generally  on  the  mysterious  causes  of 
deafness.  We  look  to  medical  statistics  and  to  the  economy  of  social 
life  to  alleviate  some  of  the  evils  we  have  been  considering.  That 
there  is  some  connection  between  the  physical  character  of  a  country 
or  district  and  deafness  there  can  be  no  doubt.  In  some  cantons  of 
Switzerland  one  deaf-mute  is  found  in  200  inhabitants ;  Norway  and 
Sardinia  again  present  us  with  large  proportions;  and  in  our  own 
country,  the  mountainous  districts  of  Scotland  and  the  Penine  chain 
of  hills  produce  analogous  results ;  the  plains  of  England,  on  the  other 
hand,  with  a  few  remarkable  exceptions,  generally  exhibit  the  smallest 
proportion  of  the  deaf  and  dumb;  and  so  it  is  with  the  plains  of 
Luxembourg  and  Wurtembei^g,  and  the  kingdoms  of  Tuscany,  Bavaria, 
Belgium,  and  Holland.  In  Ireland,  as  in  England,  the  deaf-mute  is 
foimd  most  in  the  rural  and  least  in  the  civic  districts;  the  flat 
counties,  such  as  Roscommon,  Westmeath,  Dublin,  and  Kildare,  show 
the  fewest  cases  (1  in  1935),  while  mountainous  Wicklow  haa  1  in  1031, 
and  Mayo,  Limerick,  Donegal,  Waterford,  and  also  Tipperary,  Tyrone, 
and  Fermanagh,  the  former  on  the  coast,  and  all  presenting  mountain 
ranges,  show  an  average  of  1  in  1068. 

Confirmatory  of  these  views,  we  can  with  confidence  adduce  the 
following  particulars :  a  very  large  majority  of  the  pupils  who  have 
been  admitted  into  the  Yorkshire  Institution  have  been  from  the 
district  of  the  West,  traversed  by  the  great  Penine  chain.  This  chain 
commences  in  the  Staffordshire  moorlands,  goes  through  Derbyshire 
(the  Peak),  thence  into  Yorkshire  (Stanedge  and  Blackstone  edge),  and 
extends  irregularly  northwards  (Ingleborough,  Whamside)  to  the 
Cumbrian  mountains.  On  the  east  of  this  chain  of  hills,  in  Yorkshire, 
and  within  a  few  miles  of  them,  are  the  large  towns  of  Sheffield^ 


Rotherham,  Bamsley,  Holmfirth,  Huddersfield,  Halifax,  Dewsbury, 
Bradford,  Leeds,  Wakefield,  Keighley,  Skipton,  and  Settle.  This 
mountainous  district,  with  its  towns,  has  supplied  the  Institution  with 
800  out  of  its  534  pupils ;  the  plain  of  York  with  85,  that  of  Selby 
with  18,  of  Doucaster  with  32,  the  North  Riding  with  87,  Hull  and 
the  East  Riding  with  88,  and  the  remaining  number  have  been  from 
localities  less  definitely  characterised.  It  is  true  that  the  dense  popu- 
lation of  Yorkshire  is  found  in  the  towns  above  alluded  to,  but  we 
have  already  seen,  and  the  observation  has  been  repeatedly  confirmed, 
that  the  proportion  is  much  less  in  towns  than  in  agricultural  and 
hilly  districts.  A  very  few  years  ago  the  writer  of  this  article  visited 
one  of  the  new  rising  towns  within  the  influence  of  this  range  of  hills, 
for  the  purpose  of  inquiring  into  several  cases  of  deaf  and  dumb 
children  resident  there.  He  was  taken  into  house  after  house,  and 
found  that  he  was  among  a  wide  circle  of  relations.  At  length  he 
made  the  observation,  that  many  intermarriages  seemed  to  have 
occurred  in  the  different  families,  and  received  this  ominous  reply : 
"  We're  all  related  here."  "  No  wonder,  then,"  he  answered,  "  at  the 
prevalence  of  deafness."  And  this  was  not  a  naere  guess  at  the  cause 
of  the  malady,  but  was  the  result  of  long-continued  observation.  In 
addition  to  the  physical  conformation  or  position  of  a  district  or 
ooimtry,  the  seclusion  of  mountainous  localities  is  unfavourable  to 
social  developments ;  those  who  are  shut  out  of  the  world  by  natural 
circumstances,  or  from  other  causes,  are  driven  to  each  other  for  com- 
panionship and  for  nearer  ties,  and  to  a  certain  extent  this  may  account 
for  the  prevalence  of  the  deaf  and  dumb  in  the  cantons  of  Berne  and 
Argovie,  in  Switzerland;  in  Norway;  in  Sardinia ;  in  Corsica,  Haut- 
Rhin,  Is^re,  Loz^re,  Cantal,  and  other  mountainous  and  secluded 
departments  in  France ;  and  also  to  some  extent  in  the  remote  agri- 
cultural districts  of  our  own  kingdom. 

America  furnishes  us  with  the  following  table  from  the  census  of 
1850.  There  are  other  tables  to  which  we  have  access,  but  we  select 
this  to  illustrate  a  special  point : — 


Colour. 

Population. 

No.  of  Deaf 
and  Dumb. 

Proportion. 

Whites 

Free  coloured  •        •    • 

Slaves  •        .        •        . 

19,553,068 

434,495 

8,204,089 

9136 
136 
531 

1  in  2073 
„    2956 
„   6221 

It  appears  that  among  the  free  coloured  population  1  in  2956  is  deaf 
and  dumb ;  among  the  slaves  only  1  in  6221.  An  American  writer 
says,  "  In  every  state  nvrth  of  the  Potomac  and  Ohio,  the  proportion  of 
deaf  and  dumb  among  the  coloured  population  is  much  greater  than  in 
any  state  south  of  those  rivers,  and  in  the  aggregate  of  the  two  sections 
almost  four  times  as  great  in  the  northern  as  in  the  southern  states. 
It  is  also  to  be  observed  that  in  the  northern  states  the  proportion  of 
deaf  and  dumb  is  generally  much  greater  among  the  coloured  than 
among  the  white  population,  whereas  in  all  the  southern  states  the 
case  is  precisely  the  reverse ;  the  coloured  population  of  the  south  it  is 
well  known  are  chiefly  slaves,  whereas  at  the  north  they  are  mostly  free. 
If,  then,  the  census  has  been  correctly  taken  in  both  sections,  we  are 
led  to  conclude  that  deafness  is  frequently  occasioned  by  the  want  of 
physical  comforts,  with  which  it  is  well  known  the  slaves  of  the  south 
are,  as  a  body,  much  better  provided  than  the  free  blacks  of  the  nortiL* 
The  above  paragraph  was  w^ritten  twenty-five  years  ago,  and  referred  to 
the  American  census  of  1830;  succeeding  enumerations  perpetuate 
similar  proportions  to  those  alluded  to,  and  the  observations  are  fully 
applicable  to  the  census  of  1860.  This,  however,  is  not  a  satisfactory 
mode  of  accounting  for  the  greater  prevalency  of  deafness  among  the 
coloured  free  popmation,  as  compared  with  tie  white  race.  ^  The  free 
coloured  population  of  the  north  are  far  removed  from  the  genial  climate 
of  their  race,  while  the  slave  populations  of  the  southern  states  are  in  the 
enjoyment  of  a  climate  adapted  to  their  nature,  and  this  is  a  more  pro- 
bable solution  of  the  difficulty  than  that  which  attributes  the  freedom 
from  deafness  among  the  slaves  to  their  possession  of  more  bodily 
comforts  than  fall  to  the  lot  of  the  free  ooloiured  population  of  the 
northern  states ;  besides,  there  are  more  deaf  and  dumb  proportionately 
among  the  vrhites  in  the  soutiiem  than  in  the  northern  states ;  these 
whites,  chiefly  planters  and  their  agent%are  in  no  want  of  bodily 
comforts,  and  it  may  fairly  be  inferrred,  that  the  high  temperature 
which  is  favourable  to  the  slave  population  of  the  south  is  pernicious 
to  the  white  race,  whether  European  or  Anglo-American.  Warm 
countries  and  plains,  as  Tuscany  and  Luxembourg,  appear  to  contain  a 
smaller  proportion  of  the  deaf  and  dumb  than  cold  and  mountainous 
ones.  Change  of  climate  has  doubtless  an  influence  in  promoting  a 
tendency  to  certain  diseases  in  a  new  generation,  and  probably  to 
some  of  those  productive  of  deafness;  but  this  resiilt  will  only  follow 
where  the  transition  is  violent,  as  from  a  cold  or  temperate  to  a  hot 
climate,  and  the  reverse.  To  secitre  the  highest  condUwns  of  health, 
every  race  shoM  therefore  confine  iisdfto  Us  own  natvaral  latUudes. 

The  report  of  the  Irish  commissioners  on  the  **  Status  of  Disease  * 
must  be  considered  as  one  of  the  most  valuable  contributions  that  has 
ever  been  produced  on  those  infirmities  to  which  humanity  is  subject; 
such  a  report  for  the  United  Kingdom,  when  the  census  is  again  taken, 
would  be  invaluable  to  aU  institutions  established  for  the  alleviation  of 
permanent  maladies ;  and  much  assistance  might  be  obtained  from  the 
officers  of  such  institutions    f  they  were  previously  apprised  of  tho 
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nature  of  the  inquiries  to  be  made.  The  science  of  statistics  has  still 
much  to  do  for  the  deaf  and  dumb,  but  the  inferences  from  topo- 
graphical causes  must  always  be  faulty  in  accounting  for  the  preyalence 
of  tne  malady.  Mention  has  been  made  of  some  anomalies  which  they 
cannot  explam ;  they  cannot  accoimt  for  the  discrepancies  between  the 
neighbouring  counties  of  Monmouth  and  Hereford,  between  Hunting- 
donshire and  Worcestershire;  they  cannot  show  why  the  healthier 
province  of  Denmark,  the  island  of  Boniholm,  should  have  more  than 
double  the  proportion  of  deaf  and  dumb  that  are  found  in  Laaland  and 
Falster,  which  are  considered  the  imhealthiest  parts  of  the  kingdom ; 
nor  >vliy,  generally,  there  are  proportionably  fewer  deaf  and  dumb  to 


be  foimd  in  towns  than  in  those  resorts  of  health  which  citizens  usually 
seek  for  their  salubriousness,  namely,  the  seaHSoasts,  the  rural,  and  the 
mountainous  districts.  Some  additional  light  will  be  thrown  on  this 
part  of  the  subject  in  the  article  Deaf  and  Dumb,  Vital  Statistics  of, 
and  some  of  Uie  causes  which  produce  and  perpetuate  deafness,  inde- 
pendent  of  climate  and  locality,  will  therein  be  considered. 

The  followmg  table  is  drawn  from  the  census  returns  for  1851, 
reference  being  made  to  the  pages  in  which  detailed  information  will  be 
found  respecting  each  county ;  the  portion  referring  to  Ireland  is  taken 
from  the  report  of  the  commissioners ;  special  attention  will  be  directed 
to  a  few  points  in  it,  chiefly  in  the  words  of  the  registrar-general : — 


Number  and  Ages  of  Males  and  Females  returned  as  Deaf  and  Dumb. 


BsoiffTEjiTioN  CoTTimza. 


DiT.  I.  London 


Dir.  n.  South- Eastern  Counties     • 
(Surrey,    Kent,    Soasex,    Hants, 
Berks.) 

Dir.  lU.  Sonth.Mid1and  Connties   . 
(U'ddlesi'Z,  ex.met ,  Herts,  Buck.*, 
Oxon,    Northampton,   Huniiug- 
don,  Bees,  Cambridge.) 

DlT.  IV.  Eimtem  Counties  •    . 

(Esiicx,  Suffolk,  Norfolk.) 

DIt.  T.  South-Westem  Counties     . 
(WU»B,  Diinct,   Devon,  Cornwall, 
Somerset.) 

Dir.  YI.  West.Midlnnd  Counties     . 
(Ghiucester.  Hereford,  Salop,  Staf. 
ford,  Worcester,  Warwick.) 

DiT.  VII.  Norih-Midland  Counties  . 
(Leicester,  Rutland,  Lincoln,  Notts, 
Derby.) 

Dir.  VIII.  North-Westcrn  Counties 
(Cheshire,  Lanca»^re.) 

DiT.  IX.  Yorkshire 
(West  Riding,  Kost  Riding,  North 
Riuing.) 

DiT.  X.  Northern  Counties     . 
(Durham,   Northumberland,  Cum- 
berland,  Westmoreland.) 

DIt.  XI.  Monmouthshire  and  Wales 
(Monraimthshii  e.   South  Wales, 
North  Wales.) 


Both 
Sexes. 


1,825 


8S6 


649 


669 


1,295 


1,325 


694 


1,237 


1,042 


Hales  and 
Females. 


{?.• 


783,    33 

5421    23 


(M.    468!    23 
\F.     868,    19 


{?•• 


879 
270 


M.    374 

F.     295 


M.    692 
F.     6U3 


(  M.    688 
)  F.     637 


'M.    358 
F.     336 


{f 


670 
567 


M.    565 

F.     477 


«'  {f: 


771 


Scotland 


Islands  in  British  Seas       •        •    . 
(Isle  of  Man,  Jersey,  Guernsey,  ftc.) 


Total  (Great  Britain) 


Total  (Ireland) 


2,155 


IF. 


253 
218 


410 
361 


124 
103 


109 
100 


10- 


206 
121 


15- 


99    111 
110      99 


84 


12,553 


4,747 


17,300 


98     27 
957*    32 


88 


M.    6,884|  312   1118 
F.     5,669  248     882 


108 
80 


12,553   560 


2000 


158 
137 


1054    822 
856    626 


1910 


1448 


126 
99 


25-  :30- 


60i  50 
39    33 


85- 


29    22 
21     13 


717 
569 


1286 


50 
40    38 


1024 


923 


40-;45- 


29!  27 
24    21 


38    42 
28    40 


726 


25 


55- 


19    16 
10 


13'   18 


21;   13 
15 


12-   10 
Hi 

i 

23    16 
21    24    20 


65    47 
68    40 


348*274 
323  231 


671  505 


14 


15 


lOi     5 


12  15 

13  5 


43    21 
39    18 


60-:65- 


15, 


70- 


6|   3 
6    6 


9i     7 

7i 


15    11 
15    12 


11 


5  6 

6  4 


231  162 
1961128 


427  290 


317 


196 


12 


62 


j>U  .A 


1     2 
1  .. 


li 


41 


54!50 


lin  91'45 


1  2 

2  3 


4  * 

10  7  ■. 


'  gigi 


page   37 
t>     134 

„     250 

„     322 
„     419 

„     527 

„     606 

„     665 

„     78.=» 

„     809 

„     803 ! 

„  1043 
H  1071 


r  M.  2688 
\  F.  2059 

Under 
5 

5- 

10- 

15- 

20- 

30- 

40- 

50  and  < 
upwards. 

120 
107 

385 

287 

401 
284 

353 
288 

678 
452 

410 
200 

221  !  220 

197  1  184 

4747 

227 

672 

685 

641  !  1030 

670 

418  ;  404 

Total  Great  Britain  and  Ireland. 


The  aggregate  number  of  the  deaf  and  dumb  would  be  increased  by 
a  oousiderable  addition  to  the  column  "  under  5  years,"  but  for  the 
difficulty  of  ascertaining  the  existence  of  deafness,  and  consequent 
dumbness,  in  the  early  years  of  life,  and  the  natural  indisposition  of 
parents  to  form  a  painful  conclusion  on  the  subject  while  the  slightest 
grounds  for  doubt  exist.  A  rough  estimate  of  the  omissions  from  this 
cause  may  be  made  by  assuming  the  deaf  mutes  under  6  years  of  age 
to  bear  the  same  proportion  to  the  general  population  of  the  same  age 
as  the  deaf  and  dumb  aged  5  years  and  upwards  bear  to  the  residue  of 
the  population.  Under  this  asstunption,  the  number  returned  imder 
5  years  would  be  1801  deaf  mutes,  instead  of  560.    In  Ireland  it  is 
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assumed  on  similar  groimds  that  the  number  returned  imder  the  first 
quinquennial  period  should  be  492  instead  of  227.  Under  this  hypo- 
thesis the  proportion  of  deaf  and  dumb  in  the  United  Kingdom  would 
be  increased  from  1:1590  to  1:1460. 

In  Great  Britain  the  greatest  number  was  returned  between  the  ages 
of  5  and  15,  then  between  15  and  30 ;  after  50  there  is  a  very  sensible 
diminution,  showing  that  the  deaf  and  dumb  are  not,  like  the  blind, 
long-Uved.  In  Ireland  the  greatest  number  was  returned  between  the 
ages  of  15  and  80,  with  a  similar  diminution  after  50.  Of  the  21,487 
blind  persons  in  Great  Britain,  only  2929,  or  less  than  14  per  cent,  are 
under  20  years  of  age,  a  circumBtan<^.|^^i|ig  Jo  shgw^halmes  qS, 
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blindness  at  birth  are  not  very  common ;  while  10,102  persons,  or  47 
per  cent.,  are  at  the  advanced  ages  above  60.  These  facts  lead  to  the 
conclusion  that  blindness  in  many  cases  may  have  arisen  as  a  natural 
infirmity  of  old  age,  and  also  show  the  great  longevity  of  the  blind, 
notwithstanding  the  accidents  to  which  they  are  liable.  Of  the  12,558 
deaf  mutes  in  Great  Britain,  only  788,  or  6^  per  cent.,  had  reached 
60  years  of  aflo,  a  fact  showing  the  unfavourable  position  of  this 
class  as  regaras  length  of  Ufe;  while  those  under  20  years  of  age, 
although  the  numbers  are  unquestionably  deficient,  amounted  to  47 
per  cent. 

The  following  table  is  talcen  from  the  thirty-fifth  annual  report  of 

the  New  York  Institution  for  the  Deaf  and  Dumb,  with  some  additions 

*  and  corrections  of  a  later  date  than  the  original  document ;  the  whole 

would  be  more  satisfactory  if  we  could  in  all  instances  quote  from 

information  of  more  recent  dates :-~ 


KvHBSBS  AND  Propoetiomi  OF  Dbaf  akd  Dxjxa  XX 

Euaora  akv  AiixaxcA* 

^1 

Deaf  and  Dumb. 

Proportion 

CoVMTUli. 

li 

Population. 

of  Deaf 
and  Dumb. 

& 

Males. 

Females. 

Total. 

England  and  Wtlea 

1851 

V 

6884 

8669 1 

10898 

18,070,735 

1  :  1787 

SooUand 

1851 

2155 

2,888.742 

1340 

Ireland      , 

1851 

S688 

2059 

4747 

6,552,824 

1380 

France    «        « 

1858 

,, 

,, 

29512 

85,788,170 

1212 

Belgium     . 

1835 

968 

783 

1746 

8,885,507 

2226 

Limburg         • 

1835 

55 

85 

90 

165,704 

1841 

Luxemburg 

1835 

87 

30 

67 

158,801 

2295 

Holland  •        • 

1838 

,, 

,, 

1250 

2,500,000 

2000 

Prussia      • 

1849 

,, 

, , 

11973 

16,831,187 

1364 

Saxony  •        • 

1837 

665 

514 

1179 

1,652,114 

1401 

Bavaria      « 

1843 

, , 

, , 

2149 

4,440.827 

2066 

Hanover          • 

1893 

683 

478 

nil 

1,642,807 

1479 

Altenburg  • 

1836 

55 

48 

108 

120,514 

1170 

8axe.WcImar . 

1884 

•  • 

834 

•288,672 

715 

Brunswick 

1839 

•  • 

•  • 

184 

259,774 

1412 

Bohemia 

1836 

, . 

,, 

2185 

4,100,000 

1920 

Denmark    • 

1834 

387 

293 

630 

1,225,807 

1942 

Norway  .        • 

1835 

598 

493 

1091 

1,065,825 

•    977 

Sweden      . 

1840 

1061 

988 

1999 

8,054,726 

.  1528 

Berne    "]  .i    . 
Argovie     | 

1886 

1043 

912 

1955 

401,707 

:    206 

1886 

•  • 

,, 

960 

182,000 

:    189 

Leman    >  §    • 
Vand      f  1 

1836 

, , 

•  • 

152 

155,000 

:  1019 

1834 

, , 

, , 

160 

178,000 

:1112 

Zurich  J  «    . 

1840 

145 

121 

266 

232,000 

:    872 

Sardinia     • 

1834 

2825 

1958 

4778 

3,675,327 

:    769 

Tuscany  •        • 

1848 

390 

807 

697 

1,518,820 

:2171 

Modena      • 

1838 

212. 

151 

863 

479,191 

:1320 

United  Stateit,  whiten 

1850 

5027 

4058 

9085 

19,557,271 

1  :  2152 

„        „  coloured 

1850 

854 

278 

632 

3,638,808 

1  :  5750 

DEAF  AND  DUMB,  VITAL  STATISTICS  OF.  The  subject  of 
deafness  and  its  consequences  has  of  late  received  a  considerable 
degree  of  attention,  but  assuredly  not  more  than  its  importance 
deserves.  As  one  result,  there  is  a  somewhat  general  acquaintance 
with  the  fact  that  deafness  prevails  widelv,  but  comparatively  few, 
excepting  those  brought  professionally  or  by  relationship  into  daily 
contact  with  individuals  so  conditioned,  form  anything  ako  adequate 
notions  of  the  amount  of  deprivation  under  which  a  totally  deaf 
person  labours.  Till  institutions  for  the  instruction  of  the  deaf 
and  dumb  began  to  multiply,  and  thus  to  attract  public  notice  and 
Bvmpathy  towards  this  imfortimate  class  of  persons,  it  was  believed 
that  the  deaf  and  dumb  formed  an  inconceivably  small  proportion  of 
Ihe  population;  but  the  last  census  has  dissipated  tMs  erroneous 
belief,  and  shown  the  public  that  there  are  within  the  limits  of  these 
islands  17,800  deaf  and  dumb  persons.  [Deaf  and  Dumb,  Census  or 
THE.]  Perhaps  one  cause  of  the  general  want  of  knowledge  on  this 
subject  is  the  incapability  of  the  deaf  and  dumb  to  give  utterance  to 
their  own  deficiencies ;  the  very  nature  of  their  deprivation  prevents 
their  making  it  known  and  obtaining  relief:  thus  generations  have 
lived  and  died  in  wretchedness  and  obscurity. 

Deafness  occurs  in  every  degree,  in  some  cases  only  amounting  to  an 
insensibility  to  very  sharp  notes.  Many  people  cannot  hear  the  squeak- 
ing of  the  bat  and  the  mouse.  By  holding  the  nose,  inflating  the  ears, 
and  ceasing  to  breathe,  the  ear  is  rendered  more  open  to  base  notes, 
And  more  deaf  than  it  naturally  is  to  sharp  notes.  Dr.  WoUaston  con- 
structed a  small  organ,  whose  notes  began  where  the  sharp  notes  of 
ordinary  instruments  end ;  the  notes  of  his  organ  increased  in  sharp- 
ness till  they  became  inaudible,  though  he  was  certam  that  it  oontmued 
to  give  sound  from  feeling  the  vibrations  equally  with  the  lower  notes. 
He  thus  found  that  some  people  could  hear  seven  or  eight  notes  higher 
than  others,  and  that  children  could  generally  hear  two  or  three  notes 
higher  than  grown-up  people.  In  some  persons  the  accmtMnr  of  the 
•Mr  is  merely  impaired  in  distinguishing  faint  sotmds,  and  sounds  some- 
what similar ;  instances  of  this  kind  are  particularly  evident  in  infants, 
whose  first  attempts  at  speech  are  a  very  remote  similarity  to  the 
■oundfl  they  hear^  and  become  more  perfect  as  their  ear  is  educated. 


and  in  some  cases  remain  imperfect  through  life,  in  consequence  of 
defect  in  the  organs  of  hearing.  All  imperfections  of  speech  do  not 
arise  from  imperfect  hearing :  an  indistinct  articulation  may  result  from 
various  other  causes,  from  carelessness,  from  defective  organs  of  speech 
or  an  imperfect  formation  of  those  organs,  from  irregular  respiration 
producing  hesitation,  and  in  some  instances  proceeding  from  nervous- 
ness. The  principles  which  regulate  utterance  have  been  practically 
considered  and  acted  upon  by  many  professors  who  successfully  practise 
the  cure  of  stammering.  The  discovery  of  these  principles  is  due  to 
Dr.  Amott,  whose  work, '  Elements  of  Physics/  should  be  consulted  br 
all  those  persons  who  wish  to  ascertain  the  causes,  moral  or  phyaic4» 
which  tend  to  produce  defective  speech.    [Stamicering.] 

By  totel  deafness  is  meant  that  state  in  which  the  organs  of  hearing 
are  as  insensible  to  sound  as  any  other  part  of  the  body.  To  persons 
in  this  condition  sound  is  a  mere  vibration,  which  can  be  felt,  but  veiy 
imperfectly  distinguirfied.  Yet  persons  who  are  generally  considered 
as  totidly  deaf,  are  not  all  equally  so.  There  are  cases  where  the 
firing  of  a  gun  is  unheard  though  immediately  near  the  deaf  person, 
and  others  where  a  g^un  fired  at  a  quarter  of  a  mile  distant  is  heard, 
and  distinguished  from  the  falling  of  a  heavy  weight  upon  a  boarded 
floor.  In  some  instances,  the  human  voice  in  a  great  variety  of  its 
louder  single  intonations  can  be  reoognised,  though  Uie  loudest  reading 
or  the  highest  pitch  of  a  sp^er  woi^d  make  no  impression.  The  lata 
Dr.  Itard,  of  the  Imperial  Institution  for  the  Deaf  and  Dumb  at  Paris, 
considered  that  more  than  half  of  the  pupils  received  into  that  insti- 
tution are  of  that  class  who  hear  the  least;  about  the  same  proportion 
would  be  found  in  the  English  institutions.  The  other  half  comprise 
cases  more  or  less  of  impenect  deafness,  an  expression  which  must  by- 
no  means  be  confounded  with  imperfect  hearing.  Mr.  Toynbee,  the 
aural  surgeon  to  the  Asylum  for  the  Deaf  and  Dumb,  in  Kent  Rood, 
London,  gives  as  the  result  of  an  examination  of  411  children  in  that 
asylum,  that  246,  or  three-fifths,  were  quite  deaf,  while  166,  or  two- 
fifths,  heard  certain  sounds.  In  all  these  conditions  of  de^ess,  the 
person  is  consequently  mute,  or  dumb.  Hence  the  expression  deaf-mHte, 
as  used  in  the  Continental  languages,  and  deaf  and  dumb,  as  used  in 
England  and  America,  to  designate  a  person  so  deaf  as  to  be  inacces- 
si^  by  the  ordinary  means  of  lingual  communication,  and  unable  to 
make  known  his  thoughts,  wishes,  and  feelings,  in  our  conventional 
tongues.  As  natural  articulation  can  only  be  acquired  by  those  who 
hear,  it  follows  that,  according  to  the  condition  of  the  power  of  hearing 
will  be,  eateris  parUmt,  the  distinctness  of  articulated  sounds.  Hence, 
in  the  instruction  of  deaf-mutes  in  artificial  articulation,  it  is  generally 
f  otmd  that  those  pupils  who  can  in  some  degree  distinguish  the  different 
tones  of  the  human  voice  become  the  best  speakers.  There  are  certainly 
cases  where  Uie  articulation  of  a  totally  deaf  person  is  pleasanter  to  hear, 
softer,  and  less  monotonoxis,  than  in  some  instances  of  imperfect  deaf- 
ness ;  but  these  depend  upon  other  causes,  as  the  natural  tone  ol  tiie 
voice,  the  attention  of  the  pupil,  or  the  care  of  the  instructor. 

When  the  term  deafness  is  used  in  this  article,  it  is  intended  to  con- 
vey the  idea  of  an  absence  of  hearing  power  so  total  as  to  exclude  the 
reception  of  sounds  producing  ordinary  vibrations.  Persons  in  this 
state  are  shut  out  from  the  usual  means  of  converse  and  communi- 
cation with  the  world ;  they  fed  concussions,  and  also  vibrations,  which 
are  in  direct  contact  with  some  portion  of  their  body ;  but  they  are 
deaf  to  the  loudest  conversations  and  to  all  the  ordinary  means  of 
direct  intercourse  by  the  Uving  voice,  as  well  as  to  the  thousand  charms 
which  delight  the  sense  of  hearing  :  there  are  several  degrees  of  this 
kind  of  d^Bkfness.  Difl&culty  of  hearing  is  another  thing,  and  may  be 
partial  or  temporary.  It  is  often  a  concomitant  of  age,  of  local  disease, 
or  of  general  functional  derangement.  In  this  case  the  sense  is  only 
impaired ;  in  the  other  it  either  has  not  existed  or  has  been  destroyed. 
Thero  is  a  wide  difierence  between  a  diminished  sense  of  hearing  and 
a  total  want  of  the  power.  Should  the  case  be  one  of  deafness  from 
birth,  it  is  called  congenital ;  should  the  power  of  hearing  have  been 
lost  from  the  supervention  of  some  disease  in  the  in&ncy  of  life,  it  may 
yet  be  as  total  as  if  from  birth,  but  it  ib  then  a  case  of  acquired  deaf- 
ness. In  either  case  it  is  accompanied  with  dumbness ;  for  those  who 
have  never  heard  sounds  cannot  imitate  them,  and  those  who  become 
deaf  before  they  have  heard  spoken  words  aro  in  the  same  condition, — 
dumb.  Such  children  are  prevented  from  exercisiag  that  instinctive 
faculty  of  imitating  sounds  and  speech,  which  constitutes  one  of  the 
main  pleasures  and  one  of  the  most  improving  exeroises  of  childhood. 
Again,  deafness  may  come  on  at  a  much  later  period,  and  utterance 
thenceforward  begins  to  be  thick,  guttural,  and  indistinct,  so  as  to  be 
frequently  misunderstood ;  the  deaf  person  then  takes  less  pleasure  in 
exercising  a  faculty  which  he  finds  so  comparatively  useless,  and  he 
becomes  dumb  more  from  choice  than  from  necessity.  This,  however, 
'  is  not  the  invariable  result,  but  depends  to  some  extent  on  tempera- 
;  ment.  Thus  it  was  with  Dr.  Eitto,  who  gives  this  account  of  himself 
in  his  Uttle  volume  '  The  Lost  Senses : '  "  Before  my  fall  my  enun- 
ciation was  remarkably  dear  and  distinct ;  but  after  that  event  it  was 
found  that  I  had  not  only  become  deaf,  but  spoke  with  pain  and  diffi- 
culty, and  in  a  voice  so  greatly  altered  as  to  be  not  easily  understood 
I  have  no  present  rocollection  of  having  ever  experienced  positive  pain 
in  the  act  of  speaking ;  but  I  was  informed  by  one  who  was  present, 
and  deeply  interested  in  all  which  took  place  at  that  time>  that  I 
complained  of  pain  in  speaking ;  and  I  am  farther  told,  that  my  voice 
had  become  very  similar  to  that  (jf  one  bom  deaf  and  dumb,  but  vho  ha$ 
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been  taught  to  speak. ....  Although  I  have  no  recollection  of  physical 
pain  in  the  act  of  Bpeaking,  I  felt  the  strongest  possible  indisposition 
to  use  my  Tocal  organs.  I  seemed  to  labour  under  a  moral  disability 
which  cannot  be  described  by  comparison  vith  any  disinclination 
which  the  reader  can  be  supposed  to  have  ezperienoed.  The  disin* 
dination  which  one  feels  to  leave  his  warm  bed  on  a  frosty  morning  is 
nothing  to  that  which  I  experienced  against  any  exercise  of  the  organs 
of  speech.  The  force  of  this  tendency  to  dumbness  was  so  great,  that 
for  many  years  I  habitually  expressed  myself  to  others  in  writing,  even 
when  not  more  than  a  few  woi^s  wore  necessary ;  and  when  this  mode 
of  intercourse  could  not  be  used,  I  avoided  occasions  of  speech,  or 
heaved  up  a  few  monosyllables,  or  expressed  my  wish  by  a  slight 
motion  or  gesture." 

When  Kitto  was  voyaging  to  the  Mediterranean,  his  kind-hearted 
and  intelligent  companions  had  recourse  to  a  very  justifiable  artifice  to 
induce  him  to  use  his  vocal  powers.  His  account  of  it,  and  its  results, 
show  what  may  be  aocomplished  in  cases  of  unwillingness  to  speak  on 
the  part  of  the  deaf ,  who  have  once  acquired  the  knowledge  of  lan- 
guage and  the  power  of  speech.  "  After  much  reasoning  with  me  on 
the  matter,  they  entered  into  a  conspiracy,  in  which  the  captain  of  the 
ship  joined,  not  to  understand  a  word  I  said,  otherwise  than  orally, 
throughout  the  voyage.  In  this  they  persevered  to  a  marvel ;  but  as 
I  had  much  to  ask,  since  I  had  not  before  been  at  sea,  I  made  very 
great  progress  with  my  tongue  during  the  six  weeks'  voyage,  and  by 
the  time  we  reached  our  destination  had  almost  overcome  the  habit  of 
clutching  a  pen  or  pencil  to  answer  every  question  that  was  asked  me. 
From  this  time  I  usually  expressed  myself  orally  to  those  whom  I 
knew,  in  the  ordinary  intercourse  of  life ;  but  when  my  communication 
required  many  words,  it  was  usually  conveyed  in  writing.  This,  also, 
I  at  length  dropped,  and  strangers  only  were  address^  in  writing. 
Finally,  I  ventured  to  accost  even  strangers  with  the  tongue,  and  it 
was  only  when  not  understood  that  I  resorted  to  the  pen.  At  first, 
strangers  could  rarely  understand  me  without  much  diffioiUty ;  but  under 
the  improvement  which  practice  gave,  my  voice  was  so  much  bettered 
that  the  instances  in  which  it  was  not  readily  understood  gradually 
diminished,  and  at  the  present  day  I  rarely  find  even  a  foreigner  to 
whom  my  language  is  not  dear." 

The  importance  of  inquiries  into  the  causes  of  deafoess  has  been 
recognised  in  all  our  institutions  for  the  deaf  and  dumb,  and  ought  to 
l»c  urged  upon  the  registrar-general  when  the  next  census  for  Great 
Britain  is  token.  The  report  on  the  *  Status  of  Disease '  in  Ireland  has 
to  a  certain  extent  cleared  the  way  and  shown  the  value  of  such 
inquiries.  The  series  of  questions  issued  by  the  commissioners  in  that 
coimtrv  is  given  below,  and  might  be  adopted  in  future  investigations. 
They  show  the  data  on  which  the  tables  in  the  report  were  constructed 
They  were  kindly  received  by  the  community,  and  in  only  one  instance 
was  the  required  information  refused. 

1.  Whether  the  person  was  bom  deaf  and  dumb,  or  became  so 
afterwards. 

2.  If  he  (or  she)  was  bom  deaf  and  dumb,  to  what  cause  is  such 
defect  attributed  by  the  friends  or  relatives ;  whether  to  fright,  here- 
ditary predisposition,  or  the  near  relationship  of  parents — such  as  the 
intermarriage  of  cousins  f  If  attributed  to  any  of  these  causes,  state 
the  degree  of  relationship  existing  between  the  parents,  and  specify 
the  nature  of  the  fright  or  accident  experienced. 

8.  If  he  (or  she)  became  deaf  and  dumb  since  birth ;  state  at  what 
age,  and  to  what  cause  or  disease  has  such  been  attributed. 

4.  Is  he  (or  she)  paralytic,  idiotic,  or  in  any  other  way  mentally 
or  physically  afiected  ? 

6.  Whether  any  other  members  of  the  family,  parent  or  parents, 
or  grandparents,  uncles,  aunts,  or  cousins,  have  been  deaf  and  dumb,  ana 
whether  they  were  by  the  father's  or  the  mother's  side.  If  such  relatives 
were  living  on  Maroh  80,  1851,  please  state  their  names,  and  the 
baruny,  pansh,  and  townland  in  which  they  ^ere  then  residing. 

6.  Whether  other  members  of  the  family,  either  dead  or  absent, 
such  as  brothers  or  sisters,  were  affected  with  deaf  and  dumbness ;  and 
if  so,  state  the  number  and  the  position  of  each  in  the  family,  such  as 
timt,  second,  or  third  child,  Ac  If  they  were  alive  upon  March  30, 1851, 
tiiaie  where  they  lived :  and  if  dead,  give  the  date  and  cause  of  death, 
and  the  age  at  which  they  died. 

7.  If  the  person  is  educated,  state  where,  and  by  what  means  such 
education  was  acquired. 

8.  State 's  position  in  the  family,  whether  first,  second,  or  third 

child  in  a  fomily  of  living,  and  dead.  N.B. — State  the  number 
of  living  and  dead  required  in  this  query. 

9.  If  he  (or  she)  has  been  married,  state  the  result  of  such  marriage 
in  males  and  females,  and  whether  any  of  them  have  been  mute  from 
birth,  or  became  so  by  aoddent  or  disease. 

The  efforts  made  by  our  institutions,  those  of  different  countries  of 
Europe,  and  in  some  instances  by  their  governments,  and  by  America, 
have  from  time  to  time  thrown  considerable  light  on  the  causes  of 
deafness ;  but,  except  the  Report  for  Ireland  above  referred  to,  nothing 
of  importance  or  authority  has  yet  been  published  in  this  kingdom ; 
the  medical  and  social  aspects  of  deaf-dumbness  have  therefore  been 
very  partially  considered.  It  is  proposed  in  the  present  article  to 
bring  together  such  tables  and  facts  as  are  tmstworthy,  and  available 
for  uie  purposes  of  comparison,  together  with  a  body  of  statistics  which 
have  recently  been  collected  for  the  same  object* 


TABLE  L 
PBOPoanoxB  or  Coxobxital  ixd  AcauiaxD  DxAvxasi.  (Uxitxs  Xxxomx.) 


^ 

. 

d 

i 

1 

1 

1 

In  London  Atyluns  (Toynbee)  . 

I 

§ 

1 

1 

411 

318 

98 

Glasgow  InstituUon  to    1855 

440 

351 

89 

Yorkshire  ditto                1859    • 

634 

378 

141 

13 

BirminKbam  ditto            1859 

419 

319 

93 

Liverpool  ditto                 1859     • 

805 

209 

79 

17 

Newo««ti«-on.Tyne  ditto  1859 

155 

103 

32 

Belfast  ditto                     1859    • 

816 

273 

43 

Exeter  ditto                    1859        •        .    . 

289 

183 

36 

2813 

2129 

651 

32 

The  discrepancies  in  this  table  are  not  greater  than  might  be  ex- 
pected, some  of  them  may  arise  from  imperfect  knowledge  on  th^ 
part  of  those  who  furnished  the  information,  but  it  is  highly  probable 
that  if  there  are  errors  in  one  column  they  are  balanced  by  ojmosite 
ones,  and  we  may  come  to  the  very  safe  conclusion  that  tkree-Jvur^ 
of  the  aggregate  oases  which  are  brought  to  our  institutions  are  of  con- 
genital deafness.  This  is  the  largest  number  of  cases  that  has  ever  been 
accumulated  for  comparison,  connected  with  the  institutions  for  the 
deaf  and  dumb  in  this  kingdom. 

The  report  on  the  stattis  of  disease  for  Ireland  presents  a  very  dif- 
ferent proportion,  which  cannot  be  reconciled  with  the  result  obtained 
in  any  other  country.  It  gives  us  a  total  of  4747  (excluding  the  dumb 
not  deaf,  the  paralytic,  and  the  idiotic) ;  of  this  number  8886  were  bom 
deaf,  and  585  onl^  became  so  after  birth ;  827  cases  are,  however,  re- 
ported as  uncertam  or  unknown ;  still  if  these  were  added  to  the  caset 
of  a^cquired  deafness,  the  proportion  would  remain  very  large  of  con- 
genital cases.  The  Belfast  institution  proportions,  in  Table  I.,  are  to  a 
considerable  extent  confirmatory  of  tne  large  number  of  congenital 

ses  in  Ireland.  ^ 

TABLE  IT. 

Pbopoatiokb  of  Coxoixttal  axb  AcauxBXD  DBAVXsai.    (TJxitxd  8vat».) 


1 

1 

1 

s 

Hartford  laitttnttoi  to  May,  1331     , 
New  York  ditto  to  January,  1834  •        , 
Ohio  ditio  to  December,  1854     • 
Kentuoky  ditto  1849  to  1851 
Indiana  ditto  1849  to  1851          • 
Illinois  ditto  to  January,  1851 
TenneMee  ditto  1849 
Philadelphia  ditto  to  January,  1853 

1060 

1148 

681 

85 

195 

95 

31 

703 

587 

493 

315 

44 

104 

44 

19 

376 

463 

431 

381 

33 

8S 

43 

8 

351 

60 
335 

85 
9 
9 
8 
4 

76 

Dednot  for  repetitions^  pupils  of  more  ] 
than  one  school        •        •        •        •   / 

3898 
38 

1831 
13 

1691 
8 

476 

1 

• 

3876 

1818 

1688 

473 

This  table  shows  that  more  than  two-J^fthsoi  the  cases  are  of  acquired 
deafness,  leaving  out  of  consideration  the  uncertain  ones.  Three- 
fourths  of  the  EiUglish  pupils  and  not  quite  one-half  of  the  American 
ones  were  bom  deaf  and  dumb.  One-fourth  of  the  English  pupils  and 
two-fifths  of  those  of  the  United  States  became  deaf  by  accident  or 
disease.  The  European  table  which  follows  (excepting  Germany)  offers 
somewhat  similar  results  to  that  for  Qreat  Britain,  namely  one-fourth 
acquired  to  three-fourths  congenital. 

TABLE  III.  PaoPOBTxoxs  or  Ooxosxital  Dbafxxss.    (Eoaon.) 


Belgium,  1333  •        •        •       •        » 
Duchy  of  Modena,  1838         «        •        • 
Tuscany,  1843  (♦including  uncertain) 
Groningen  Institution  (Holland),  1843  . 
Paris  ditto  (France),  1839  to  1836      . 
Nancy  ditto  (Franoe),  1838  to  1850 
Copenhagen  ditto  (Denmark),  before  1836 
St.  Petersburg  ditto  (Roseia),  1886        «    , 
Dncby  of  8axe-Altenburg  •        •        •        . 


United  Kingdom,  from  Table  I«     • 

Ireland  Centui,  1851  •       • 

European  Beturns,  extept  Oemaay 


1891 
353 
697 
594 
338 
300 
88 
61 
103 


4335 
8813 


7137 
4747 


11884 


1484 

267 

•433 

409 

171 

333 

34 

49 

88 


8181 
3129 


6310 
3885 


9195 


I 


407 
86 
265 
185 
67 
07 
34 
13 
31 


1144 
651 


1795 
585 


3830 


33 


33 

337 


339 
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TABLE  IV. 
PROPoanoiffl  OF  Cokokkital  amd  Acquired  Dkafnxss.     (Grbxaity.) 


iQetitotioD  of  Hamburg,  to  1847      . 

9t  II  Leipsic,  to  1838    . 

,,  „  Dresden  to  1838 

„  „  Munich,  1804  to  1839 

„  „  Pforzheim,  1833 

„  „  Prague,  1836 

„  „  Cologne,  1850 

Total  of  German  Schools 


57 
123 

38 
135 

62 
165 

85 


665 


31 
54 
27 
79 
19 
77 
33 


320        345 


I 


26 
69 
11 
56 
43 
88 
52 


Hence  it  appears  that  in  Germany  more  than  half  of  the  cases 
reported,  namely,  52  per  cent.,  were  of  acquired  deafness,  on  extraor- 
dinary revelation  if  this  result  may  be  taken  to  represent  the  propor- 
tions throughout  the  deaf  and  dumb  population  of  that  country,  and 
one  that  should  lead  to  fm-ther  investigations.  As  a  country,  the 
United  States  approximates  more  nearly  to  Germany  than  any  other, 
showing  an  average  of  42  per  cent,  of  acquired  deafness,  thus : — 
Ohio  nearly  51  per  cent.,  Illinois  45,  Hartford  44,  Indiana  42,  Ken- 
tucky 40,  ^ew  York  38,  and  Philadelphia  36  per  cent.  These  proportions 
are  tor  the  different  districts  whence  the  respective  institutions  are 
supplied  with  pupils. 

This  great  prevalence  of  acquired  deafness  in  Germany  and  the 
United  States  may  now  be  usefully  compared  with  the  proportions  in 
the  United  Kingdom,  and  with  other  parts  of  Europe.  Ireland,  the 
country  par  excellence  of  the  congenitally  deaf,  presents  us  with  only 
11  per  cent,  of  acquired  deafness,  and  with  82  per  cent,  congenital, 
the  other  7  per  cent,  being  of  uncertain  origin.  The  four  northern 
counties  of  England,  represented  by  Newcastle-upon-Tyne,  show  a 
proportion  of  33  per  cent,  of  the  pupils  of  acquired  dea&iess ;  Liver- 
pool, representing  portions  of  Lancashire,  Cheshire,  and  a  large  floating 
population  from  various  places,  exhibits  26  per  cent,  of  its  cases  of 
acquired  deafness ;  the  Yorkshire  Institution,  operating  chiefly  within 
that  county,  has  also  had  26  per  cent,  of  its  cases  of  this  class,  and 
8  per  cent,  uncertain ;  London  and  Exeter  show  an  equal  ratio, 
namely,  24  per  cent. ;  the  former  not  only  provides  for  the  metropolis, 
but  also  receives  pupils  from  all  parts  of  the  kingdom,  while  Exeter 
is  limited  to  the  four  western  counties ;  Birmingham  receives  children 
from  the  midland  counties  chiefly,  and  shows  that  22  per  cent,  of 
them  were  not  bom  deaf.  Glasgow  obtains  about  half  its  pupils 
from  Lanarkshire,  and  the  others  from  all  parts  of  Scotland,  and  shows 
that  20  per  cent,  of  its  number  were  not  congenitally  deaf,  while 
Belfast  differs  but  little  from  the  Commissioners'  Report  for  Ireland,  by 
witnessing  that  only  14  per  cent,  of  its  pupils  became  deaf  after  birth. 

We  are  thus  made  aware  that  tHe  average  of  acquired  deafness  in 
Great  Britain  is  25  per  cent.,  wbile  Germany  has  more  than  double 
that  proportion,  and  the  United  States  of  America  show  a  ratio  of 
42  per  cent.  The  average  for  Europe,  excepting  Ireland  and  Germany, 
is  the  same  as  for  Great  Britain,  but'  offers  the  following  anomalies  : 
Belgium,  St.  Petersburg,  the  Duchy  of  Saxe-Altenburg  and  Nancy 
(France)  vary  from  20  to  22  per  cent,  only ;  the  Duchy  of  Modena,  the 
Paris  Institution,  and  that  of  Groningen  show  respectively  25,  28,  and 
81  per  cent.,  while  Tuscany  and  Copenhagen  each  present  39  per  cent, 
of  acquired  deafness. 

These  results  suggest  several  questions  for  further  inquiry ;  they  can- 
not be  accidental ;  variations  so  great  must  .have  adequate  causes.  If 
geographical  position  could  have  any  influence,  it  might  be  adduced 
that  the  United  States  and  Germany  are  both  continental,  while 
Ireland,  with  results  so  opposite,  is  insular ;  but  Great  Britain  is  also 
insular,  and  presents  the  medium  ratio  between  the  two.  The  Anglo- 
Americans,  the  Germans,  the  Britons  are  all  of  the  same  mixed 
Teutonic  race;  the  Irish  have  in  them  the  Celtic  element;  the 
isothermals  which  pass  through  the  United  States  also  enclose  Ger- 
many, the  south  of  Ireland,  and  the  south  of  England.  The  popula- 
tions are  subject  to  similar  diseases,  and  have  equal  advantages  of 
medical  aid  in  cases  of  illness — yet  deafness  supervenes  upon  one  or 
other  disease  twice  in  Germany  for  once  in  Yorkshire,  twice  in  the 
United  States  for  once  in  Glasgow,  four  times  in  Connecticut  (Hart- 
ford) for  once  in  Ireland,  and  three  times  in  the  North  of  England 
(Newcastle)  for  once  in  Ireland.  Brighton,  representing  the  coimties 
of  Sussex,  Hampshire,  and  Kent,  presents  a  similar  result  to  Newcastle- 
on-Tyne.  Why  there  should  be  two  caaes  of  acquired  deafness  in 
Tuscany  and  Belgium  for  one  at  St.  Petersburg,  or  why  Belgium, 
itself  below  the  average,  should  have  two  for  one  in  Ireland,  is  a  curious 
matter  for  future  research. 

The  deaf  and  dumb  are  found  chiefly  among  the  poor  in  England, 
and  it  is  probable  that  deafness  will  diminish  from  the  great  attention 
now  given  to  this  class,  whether  within  or  out  of  unions;  in  this 
respect  the  very  poor  are  better  cared  for  than  those  just  above  them, 
leho  never  seek  parochial  aid ;  probably  ^ttef ,  in  the  matter  of  medical 
attendance,  than  the  well-to-do  scattered  rural  population,  and  this  cir- 
cumstance alone  will  tend  to  prevent  the  supervention  of  deafness  from 


suppressed  eruptions  in  various  diseases.  The  attention  of  the  phy- 
sician is  not  only  directed  to  the  cure  of  the  present  disease  for  which 
he  is  immediately  consulted,  but  also  to  the  prevention  of  any  evil 
consequences  which  might  follow  such  disease.  Can  it  be  possible  that 
in  the  wilder  districts  of  Germany,  and  in  the  newly  settled  counties 
of  the  United  States — ^from  the  difficulty  of  procuring  prompt  atten- 
tion, or  the  distance  of  a  medical  practitioner,  disease  is  often  suffered 
to  have  its  way,  and  is  then  followed  by  consequences  which  the 
exercise  of  timely  skill  might  have  averted  ?  This  cause  has  doubtless 
operated,  and  may  still  operate  among  the  rural  populations  of 
England.  Why  does  it  not  produce  a  larger  proportion  of  acquired 
deafness  in  Ireland  ? 

It  is  ol^rved  by  Mr.  Buxton,  the  head-master  of  the  Liverpool 
Institution  for  the  Deaf  and  Dumb,  in  a  paper  published  in  the  Liver- 
pool ' Medico-Chiruigical  Journal,'  January,  1859:  "It  is  certainly 
remarkable,  that  while,  according  to  the  ascertained  facte,  not  half  so 
many  children  are  bom  deaf  in  any  given  popidation  in  the  United 
States  OS  in  Europe,  still  the  excessive  prevalence  of  deafness  from 
disease  or  accident,  brings  up  the  proportion  of  deaf-mutes  to  the  whole 
population  to  very  nearly  the  same  ratio  which  is' found  among  our- 
selves. In  this  county  of  Lancaster  it  is  1  in  2045,  and  for  the  whole 
white  population  of  the  United  States  it  is  1  in  2152."  The  thirty- 
fifth  Annual  Report  of  the  New  York  Institution  compares  the  United 
States  in  this  respect  with  Europe :  "  In  Europe  generally,  the  chances 
of  the  birth  of  a  deaf-mute  child  are  more  than  twice  as  great  as  in  the 
United  States,  or  615  in  a  million  against  278  in  a  mUlion ;  but  the 
chances  of  the  loss  of  hearing  after  birth,  are  in  Europe  generally  much 
less  than  in  the  United  States,  namely,  154  in  a  million  there,  and  222  in 
a  million  here ;  while  in  Ireland  this  proportion  is  only  80  in  a  milUon." 

The  Commissioners'  Report  on  the  status  of  disease  in  Ireland, 
supplies  a  hint  respecting  acquired  deafness  which  ought  to  be 
regarded  with  special  attention :  "  Comparing  the  congenital  with 
the  acquired  cases,  we  find  some  remarkable  differences,  caused  by 
localities.  In  the  former  class,  the  proportions  are  1  in  1372  in  the 
civic,  and  1  in  every  1517  in  the  rural;  whereas  in  the  latter  the  reverse 
obtains,  that  class  being  in  the  proportion  of  1  in  9519  in  the  civic, 
and  1  in  11,749  in  the  rural — ^the  congenital  form  of  disease  existing 
most  amongst  the  rural  population ;  and  that  acquired  after  birth 
prevailing  most  in  crowded  cities  and  towns,  where  children  and  young 
persons  are  particularly  exposed  to  accidents,  scrofulous  affections  and 
deleterious  influences  arising  from  density  of  population,  unwholesome 
food,  impure  air,  and  insufficient  sewerage.  Moreover,  the  populations 
of  cities  and  towns  being  in  great  part  recruited  by  immigration  from  the 
rural  districts,  the  deaf  and  dumb  are  more  likely  to  remain  with  their 
friends  in  their  native  homes  than  those  possessing  speech  and  hearing.* 

Respecting  the  diseases  on  which  deafness  followed,  we  have  the 
following  information  fi*om  various  institutions ;  the  heads  adopted  by 
Mr.  Toynbee,  though  too  few,  have  been  adhered  to  in  Tables  V.  and 
y I.,  among  other  reasons  from  the  immense  variety  of  causes  assigned 
for  the  malady  in  other  tables,  but  in  Table  YII.  the  heads  of  the 
Census  Commissioners  for  Ireland  are  followed  :— 


TABLE  V. 
Diseases  on  which  DxAniKSs  has  supsatsxkd. 


(Uhitxd  Kikgdom.) 


Fevers. 

■ 

.g- 

.5 

.s 

si 

London  Asylum  (Toynbee)    . 

1 

1 

i 

fia 

3   S 

1     1 

86 

2S 

98 

Glasgow  Institution 

18 

44 

89 

Yorkshire  ditto         .        .     . 

29 

19 

IS 

19 

141 

Birmingham  ditto         •        • 

18 

28 

9 

93 

Liverpool  ditto         ,        .     . 

25 

U 

47 

102 

Newca8tle.on.Tyne  ditto 

35 

21 

52 

Belfast  ditto    .        .        .     . 

18 

20 

48 

Exeter  ditto 

Total  .        . 

15 

10 

29 

56 

265 

46 

194 

169 

674    ' 

TABLE  VI. 
Diseases  ox  which  Dkafksss  has  supbbvxxed. 


(Ukitkd  Statss.) 


Hartford      . 
New  York 
Ohio    . 
Kentucky 
Indiana        • 
Illinois    . 
Tennessee    • 
Philadelphia 

Total 


Fevers. 


90 
83 


49 


265 


103 
19 


16 


146 


16 
22 


50 
8 


01 


Digitized  L^ 


143 
179 


101 


87 


111 
128 


88 


25 


463 
431 


S04 


116     I 


460        852      1314 


"a^ 


40O 
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TABLE  VIL 

DiSBASXS  ON  WHICH  DXAFNESS  HAS  BUFSBYENED.     (EUBOPX.) 


Affections  aeting  looally 
on  Organs  of  Hearing. 


Ireland,  eensas  1851  •        • 
Belgium      „     1885 
Modcna       „      1838    .        • 
Naney         ,,      1850 
Groningen  „     1845   . 
Paris  „     1829  to  1836 

Leipsio        .... 
Hambarg       • 
Copenhagen        • 
Cologne         .        • 
Altenbarg  and  Dresden 
Pragne  .... 
Yorkshire  Institution  . 
Birmingham      „  • 

LiTerpoul  „        • 

London  (Toynbee)  •        • 

Totals        •        • 


17 


III 


88 
15 

• . 

1 
34 

4 
20 


12 

4 
29 
18 
25 
86 


89      289 


26 

23 

10 

4 

10 

7 

2 

2 

12 
2 
6 
4 
4 
1 


113 


Diseases  and  Aocidents  affeeting  the  Brain  and 
Nerrotts  System. 


20    368 


10 


27 

12 

2 


60 


13 


44 

36 
7 
5 
7 
2 
0 
I 


Is 


178      78      13      116     il06      16 


16 


Unolassifled  and  uncertain 
Causes. 


40 


169      44      11    413 


! 


11 


99 

108 

12 

14 

21 

15 

4 

8 

18 

8 

5 


Total. 


584 

403 
80 
70 

200 
67 
69 
32 
84 
52 
82 
88 

141 
93 

102 
98 


2095 


It  is  impossible  to  say  from  any  ezidting  data,  whether  boys  or  girls 
are  more  Uable  to  the  infirmity  of  deafness  arising  from  other  diseases. 
The  Irish  Report  gives  419  cases  of  acquired  deafness,  in  which  the  sex 
is  distinguished ;  of  these,  216  are  males,  and  203  feniales.  It  is,  how- 
ever, remarked,  **  that  according  to  the  present  census  there  is  rather 
an  undue  proportion  of  males  over  females  in  Ireland."  Parents  and 
nurses  have  the  popular  opinion  that  it  is  more  difficult  to  rear  boys 
than  girls—that  a  girl  will  battle  through  a  severe  illness,  where  a  boy 
would  fail  to  do  so — that  a  boy  would  be  left  with  disease  upon  him, 
when  a  girl  would  be  free  from  any  secondary  complaint ;  there  are 
doubtless  cases,  where  life  is  saved  at  the  expense  of  one  or  other  of 
the  organs ;  but  which  sex  most  readily  yields  to  the  lesser  deprivation 
to  prevent  the  greater,  must  at  present  remain  imoertain.  The  York- 
shire Institution  has  had  under  instruction  800  boys  and  234  girls, 
among  them  were  141  cases  of  acquired  deafness;  84  of  these  cases 
were  boys,  and  67  were  girls — a  fair  relative  proportion  of  either  sex, 
namely,  60  per  cent  of  boys,  and  40  per  cent,  of  girls. 

Efforts  can  only  be  made  to  prevent  a  recurring  calamity,  when  its 
extent  and  the  external  circumstances  tending  to  produce  it  are  known ; 
the  various  diseases  favourable  to  the  supervention  of  deafness  have 
been  named,  and  the  next  circumstance  which  claims  notice  is  the 
age  at  which  experience  has  shown  the  greatest  liability  to  the 
influence  of  disease  arises.  It  might  be  wished  that  all  institutions 
supported  by  the  state  or  by  public  benevolence  were  required  to 
record  such  facts,  as  far  as  possible,  for  the  general  welfare,  then  would 
our  information  afford  more  conclusive  results — 


TABLE  VIII.   . 

AOBS  AT  WHICH  nSAHINO  WAS  LOST 

• 

/ 

1 

1 

'A 

1 

i 
1 

1 

j 

0 

1 

1 

1 

1 

i 

a 

1 

Under  one  year 

53 

70 

22 

10 

26 

54 

10 

41 

286 

lyr.  ftunder2 

76 

128 

27 

10 

22 

84 

55 

80 

32 

514 

3    „         „     8 

68 

102 

20 

13 

12 

120 

62 

29 

47 

48 

521 

3     »,         »*     4 

25 

41 

18 

0 

17 

109 

67 

23 

27 

88 

374 

*    ».         „     * 

26 

41 

0 

4 

7 

76 

38 

15 

13 

21 

250 

»     *>         >i     0 

25 

17 

9 

3 

6 

38 

23 

5 

6 

17 

149 

6     .•         .,7 

18 

13 

2 

36 

35 

4 

4 

16 

128 

f     „          „     8 

4 

10 

2 

1 

32 

12 

8 

1 

8 

78 

8     .,         „     9 

6 

2 

8 

21 

5 

1 

3 

41 

9     „          „  10 

2 

2 

1 

11 

6 

22 

orerlO-    .    . 

4 

1 

1 

2 

15 

15 

2 

40 

Ages  not  given 

124 
431 

37 
463 

3 
116 

38 
89 

48 

141 

45 

185 

295 
2698 

503 

401 

149 

220 

Provided  the  due  proportion  of  the  120  under  the  age  of  8  years,  for 
Ireland,  were  distributed  under  1  and  2  years,  it  would  be  at  once 


manifest  that  the  most  fatal  time  of  a  child's  life  for  the  acquisition  of 
deafness  is  that  between  1  and  2  years  of  age,  and  that  the  next  most 
dangerous  period  is  between  2  and  3 ;  after  5,  the  liabilities  decrease 
materially.  It  will  be  evident  then,  that  great  care  should  be  ex- 
ercised by  parents  during  the  continuance  and  development  of  all 
diseases  to  which  children  are  subject  during  the  first  quinquenial 
period  of  their  life,  and  more  especially  with  reference  to  those 
diseases  which  are  shown  in  the  previous  tables  to  be  favourable  to  the 
supervention  of  deafness. 

The  tendency  of  deafness  to  run  in  families  is  well  known.  The 
Report  of  the  Belfast  Institution  for  1854  shows,  on  a  list  of  68  pupils, 
one  instance  of  5  (all)  in  a  family  deaf  and  dumb,  fovsr  cases  of  3  in  a 
family,  and  ten  oases  of  2  in  the  same  family.  The  534  pupils  who 
have  been  received  into  the  Yorkshire  Institution  have  arisen  out  of 
416  families ;  of  this  number,  342  had  only  a  single  case  of  det^ess 
among  their  children,  the  other  cases  arose  out  of  74  families — 45  of 
which  had  Uco  each  (90),  18  had  ihrtt  each  (54),  7  had  jTovr  each  (28), 
and  4  had)Kr«  each  (20),  making  192  cases.  Of  the  Birmingham  pupils, 
412  were  received  out  of  869  families ;  of  these,  305  had  each  one  deaf 
and  dumb,  48  fiimilies  had  ivoo  each  (86),  15  had  ihrte  each  (45),  4  had 
four  each  (16),  one  had>?ve  (5),  and  one  had  worn  (7).  The  239  pupils 
of  the  Exeter  Institution  have  been  received  out  ol  164  families,  149 
were  single  instances  in  the  family,  20  families  had  each  tvoo  (40),  12 
had  each  t^ree  (36),  and  4  had  each  fowr  (16).  The  thirty-fourth 
Report  of  the  Glasgow  Institution  shows  that  in  298  families  there  was 
<mt  case  in  each,  in  86  families,  %vso  in  each  (72),  in  20  families,  ihrtt 
in  each  (60),  in  3  fomilies,/oMr  in  each  (12),  in  one  family  ^re  (5),  and 
in  one  sfven  (7),  making  454  cases  of  deaf  and  dumb  in  869  families. 
The  Report  of  the  London  Asylum  for  1859  shows  a  selected  list  of 
23  families,  containing  160  children,  of  whom  105  are  deaf  and  dumb. 

The  thirty-fifth  Report  of  the  New  York  Institution  contains  mudi 
interesting  information  of  the  tendency  of  deafness  to  run  in  families, 
with  especial  reference  to  the  pupils  of  that  and  other  institutions  in 
the  United  States,  but  space  forbids  our  extracting  any  portion ;  enough 
has  been  shown  above  to  illustrate  this  part  of  the  subject,  except  that 
it  seems  desirable  to  insert  the  following  table  (in  col.  411)  from  the 
census  of  Ireland,  which  is  introduced  in  the  Report  by  these  observa- 
tions :  "  In  8415  instances  of  deaf-mutes,  concerning  whom  the  ptf- 
ticulars  were  available,  we  have  acquired  the  information  shown  in 
the  annexed  table,  wiUi  respect  to  the  numbers  of  which  the  families 
consisted  in  which  one  or  more  mutes  were  bom  in  each.  From  it 
w^  perceive  that  &milies  consisting  of  five,  six,  seven,  and  eight, 
presented  the  greatest  niunber  of  mutes.  The  family  position  of  the 
deaf  and  dumb  is  also  shown  in  it,  as  well  as  in  the  forcing  Table. 
In  one  instance,  two  mute  children,  one  the  tenth  and  the  other  the 
last,  occurred  in  a  family  of  twenty-nine,  all  bom  of  the  same  parents ; 
the  twenty-ninth  child,  now  aged  fifty-five,  is  still  living  in  the  county 
of  Cork." 

We  have  now  to  consider  some  of  the  causes  which  are  productive 
of  deafness.  The  laws  which  influence  the  physical  condition  of  man- 
kind aro  becoming  better  known  than  they  were  f oimerly,  and  all  new 
discoveries  which  tend  to  the  amelioration  of  "the  ills  which  flesh  is  heir 
to,**  are  appreciated  and  applied  as  opportunities  arise.  Some  of  these 
evils  are  transitory,  and  yield  to  the  efforts  made  for  their  relief ;  others, 
though  permanent,  may  in  many  instances  be  divested  of  their  worst 
character;  some  are  to  a  large  extent  proventible,  and  among  this 
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class  deafness,  both  in  its  coDgenital  and  acquired  forms,  may  be 
placed.  The  condition  of  things  necessary  to  bring  about  such  a  result 
may  be  aided  and  encouraged  by  wise  legislative  enactments,  by  in- 
creased knowledge,  and  a  willingness  to  observe  the  laws  which  govern 
and  regulate  life  and  health.  When  it  is  generally  admitted  that 
obedience  to  these  laws  is  favourable  to  soundness  of  body  and  mind, 
and  that  a  disregard  of  them  brings  its  own  punishment  in  the  form  of 
disease,  and  early  death,  we  may  hope  tbat  many  of  the  afflictions 
imder  which  mankind  labour  will  pass  away  or  suffer  diminution. 

TABLE  IX. 

SQOWIKQ  TRB  MUXBBU  of  CaiLDREK  BORN  IK  XACH  PAVILT,  AND  THK  KITMBXB 
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OF  TUB  ClULDBKN  DBaF  AND 

DVMl 

3. 

Number  in  Family. 

Number  Deaf  and  Dumb. 

. 

. 

^ 

^ 

1 

i 

1 

1 

t 
a 

•i 

,1.. 

•a 

1 

121 

One      .        .        . 

131 

Two         .        .     . 

146 

8 

Three   • 

234 

20 

8 

Four         •        •     . 

SOS 

35 

12 

Five      . 

338 

41 

14 

1 

Six  . 

364 

44 

13 

Seven    • 

377 

43 

17 

2 

I 

1 

Eight        .         .     . 

320 

58 

22 

3 

\ 

I 

Nine     • 

233 

27 

20 

1 

1 

Ten           ... 

U3 

28 

9 

Elewn  . 

93 

13 

11 

Twelve     .        .    . 

63 

5 

4 

1 

Thirteen 

29 

1 

1 

1 

Fourteen  .        •    . 

14 

2 

1 

2 

Fifteen 

5 

2 

3 

Sixteen     .        .     . 

7 

1 

1 

Seventeen      . 

3 

Eighteen  .         .     . 

1 

Nineteen 

1 

I 

Twenty     .         •    • 

3 

1 

Twenly-nine . 

1 

Unknown          .    . 
Total    . 

93 

4 

1 

97 

2892 

834 

137 

38 

9 

3 

1 

1 

3415 

The  j)rincipal  ascertained  causes  of  congenital  deafness  are  heredi- 
tary transmission,  consanguine  marriages,  feebleness  of  constitution  in 
the  parents,  scrofula,  the  influence  of  locality,  and  the  ill-health  of  or 
accident  to  the  mother  during  pregnancy.  The  experience  of  our 
institutions  at  home  and  abroad,  and  the  researches  and  opinions  of 
scientifio  men  have  accumulated  evidence  on  all  these  causes  which 
entitles  them  to  separate  consideration.  The  results  of  such  researches 
and  opinions  will  be  given,  but  only  to  such  an  extent  as  can  be  borne 
out  by  the  confirmatory  experience  of  the  writer.  Cases  similar  to  those 
to  be  adduced  are  of  constant  occurrence  in  all  institutions  for  the  deaf 
and  dumb,  and  might  be  multiplied  to  an  almost  indefinite  extent.  The 
physical  history  of  deafness  has  attracted  much  attention  during  recent 
years,  and  the  surmises  of  a  quarter  of  a  centiu-y  ago,  have  now  in 
many  instances,  become  established  facts. 

Several  cases  of  the  transmission  of  deafness  through  three  genera- 
tions are  known  to  the  writer  of  this  article  ;  evidence  of  a  similar 
nature  from  other  sources  is  proof  sufficient  that  one  of  the  main 
causes  of  deafness  is  Hertditai'y  Tranmnimon.  "  It  has  been  clearly 
ascertained,"  says  Mr.  Harvey,  *  On  the  Ear,'  "  that  the  most  common 
cause  is  a  strumous  and  delicate  habit  of  the  body,  generally  hered- 
itary." An  important  table  is  given  in  the  census  returns  for  Ireland, 
"  showing  the  result  of  hereditary  predisposi^tion,  or  family  peculiarity 
in  the  production  of  congenital  muteism.  From  its  arrangement  we 
learn  that  in  329  instances,  numbering  471  persons  bom  in  families 
some  of  the  previous  members  or  collateral  branches  of  which  were 
mute,  249  persons  were  bom  deaf  and  dumb  where  the  disease  appeared 
to  come  from  the  father's  side ;  whereas  in  the  other  divisiop,  where 
the  affection  was  transmitted  through  the  female  line  the  number 
amounted  but  to  222.  Among  the  examples  which  are  given  illustrative 
of  this  table  we  find  the  following :  **  In  cases  of  single  congenital 
muteism,  where  the  relatives  were  also  deaf  and  dumb,  there  were  by 
the  father's  side — in  two  instances  an  uncle  and  an  aunt,  in  one  case 
two  grandaunts,  in  one  instance  two  aunts,  in  one  case  an  aunt  and  a 
cousin,  in  another  case  two  nieces  and  a  cousin,  in  another  instance 
six  cousins  ;  in  three  cases  there  were  four  cousins;  in  eleven  instances, 
thre«  cousins ;  and  in  nine  cases  two  cousins,  all  deaf-mutes.  Where 
two  of  the  family  were  affected  with  congenital  deaf-dumbness,  in  two 
instances  four  cousins  were  in  a  similar  condition,  in  two  cases  three 
cousinef  were  deaf  and  dumb,  and  in  four  instances  two  cousins  were 
thus  afflicted.  Where  three  cases  of  congenital  deaf-dumbness  occurred 
in  the  same  family,  in  one  case  the  great-grandfather  had  been  deaf 
and  dumb,  in  two  instances  two  grand-uncles  had  likewise  been  deaf- 
mutes,  and  in  five  cases  two  cousins  were  in  a  similar  condition. 

Where  the  relationship  came  by  the  mother's  side,  there  were  in 
cases  of  single  congenital  muteism,  one  instance  of  a  niece  and  one 
cousin ;   eight  cases  where  three  cousins  were  deaf  and  dumb ;  and 


fourteen  instances  where  two  cousins  were  thus  affected.  In  cases  of 
two  mutes  in  the  same  family,  we  find  that  in  one  case  two  aunts  were 
also  deaf  and  dumb,  in  one  case  three  cousins,  and  in  four  cases  two 
cousins  laboured  under  the  like  defect.  Where  three  mutes  occurred 
in  the  same  family,  in  one  instance  an  uncle  and  an  aunt,  and  in 
another  a  half-uncle  and  an  aunt,  were  deaf  and  dumb;  and  two  cases 
presented  two  cousins  also  deaf  and  dumb."  The  thirty-fourth  Report 
of  the  Glasgow  Institution  (1855)  gives  cases  similar  in  character  to 
the  above,  from  the  records  of  that  institution,  and  every  school  of  the 
kind  could  supply  facts  bearing  on  the  hereditary  transmission  of  deaf- 
dumbness. 

Consanguine  Marriages  are,  next  to  hereditary  transmission,  perhaps 
the  most  fertile  source  of  deafness.  Every  institution  in  the  kingdom 
bears  witness  to  this  fact  in  the  numerous  cases  of  pupils  who  are  the 
offspring  of  first  cousins.  And  deafness  is  not  the  only  evil  result ; 
idiotcy,  blindness,  feebleness  of  frame,  insanity,  the  death  of  children 
in  early  life,  and  various  physical  imperfections,  such  as  club-foot,  hare- 
lip, and  spinal  deformities  are  too  often  the  result  of  such  marriages. 
Mr.  Buxton  says,  **  In  an  inquiry  which  I  made  sometime  ago,  from  a 
large  number  of  persons,  I  found  that  about  every  tenth  case  of  deaf- 
ness resulted  from  the  marriage  of  cousins ;"  and  Dr.  Pect,  of  the  Kew 
York  Institution,  confirms  this  ratio ;  the  writer's  experience  is  very 
similar,  and  has  extended  to  other  mental  and  physical  defects,  as  weU 
as  to  deafness,  as  a  common  result  of  such  marriages.  The  Irish  Com- 
missioners report  on  this  branch  of  their  inquiry  as  follows  :  "  Among 
the  predisposing  causes  of  hereditary  disease,  the  too  close  consan- 
guinity of  parents  has  long  been  looked  upon  as  paramount,  and  con- 
sequently, an  inquiry  was  made  as  to  its  probable  effect  in  producing 
deaf-dumbness.  Retums  of  this  nature  must  be  expected  to  be 
deficient ;  still,  170  instances  were  recorded,  in  which  the  parents  were 
related  in  the  degrees  of  first,  second,  or  third  cousins.  The  result  of 
these  intermarriages  was  109  cases  of  one  in  a  family  deaf  and  dumb, 
of  which  ninety-four  were  congenital  and  five  acquired ;  three  were 
dumb  only,  and  seven  dumb  and  idiotic.  Thirty-seven  cases  of  con- 
genital and  one  of  acquired  deaf -dumbness  occurred,  where  tico  of 
the  family  were  affected,  including  four  out  of  the  fifteen  oases  of 
twins  already  specified.  Of  the  remainder,  seventeen  instances  oc- 
curred in  which  three  of  the  same  family ;  and  three  where  four  in 
the  one  family  were  deaf  and  dumb.  In  one  of  the  instances  where  sir 
in  the  family  were  deaf  and  dumb,  and  in  the  cases  of  both  seven  and 
eight  deaf  and  dumb  in  families,  the  parents  were  also  nearly  con- 
nected. These  numbers  include,  not  merely  the  living  upon  the 
night  of  the  30th  of  March  (when  the  census  was  taken),  but  all  the 
children  living  or  dead,  bom  deaf  and  dumb  of  the  same  parents." 

A  writer  in  the  'British  Quarterly  Review'  (No.  LYII.)  has  taken  up 
this  subject  in  its  many  bearings,  and  as  our  own  experience  confirms 
his  statements,  we  do  not  hesitate  to  quote  them :  "  Popular  opinion 
and  scientific  induction  equally  lead  to  the  impression,  that  although 
one  marriage  between  near  relatives  may  be  unattended  by  evil  con- 
sequences immediately  perceptible,  yet  it  is  very  rare  that  the  second 
or  third  is  so  innocent.  There  usually  arises  amongst  the  children 
resulting  from  such  imions  a  tendency  to  disorders,  functional  or 
organic,  of  the  nervous  system,  or  of  the  nutritive  organs,  tending  in 
the  former  case  to  unsoundness  of  mind,  and  in  the  latter  to  con- 
ditions bordering  on  scrofula,  or  an  allied  affection.  M.  Devay  found 
in  the  children  proceeding  from  121  consanguine  marriages,  twenty-two 
cases  of  sterility  (actual  and  virtual),  twenty-seven  cases  of  various  defor- 
mities, and  two  deaf-mutes.  Dr.  Boinet  knew  five  idiots  in  five 
different  families  sprung  from  this  sort  of  marriage.  A  celebrated 
lawyer,  married  to  a  cousin,  lost  three  children  from  hydrocephalus. 
A  manufacturer  at  Lyon,  similarly  married,  had  fourteen  children; 
eight  died  of  convulsions  at  an  early  age;  only  one  survived;  the 
remainder  died  of  scrofulous  affections.  In  our  own  circle  of  acquaint- 
ance we  know  several  families  where  there  is  an  idiot  child,  or  where 
several  of  the  children  have  the  most  strongly-marked  nervous  pecu- 
liarities, to  which  the  parents  and  the  ancestry  were  strangers,  and  for 
which  there  seemed  to  be  feo  plausible  reason,  except  that  their  parents 
were  cousins,  and  that  the  families  had  been  in  the  habit  of  inter- 
marrying." The  writer  of  this  article  has,  for  several  reasons,  preferred 
giving  the  above  extracts  to  detailing  similar  cases  which  have  come 
within  his  own  observation,  but  he  is  acquainted  with  more  than  fifty 
instances  in  which  cousins  have  intermarried,  and  whose  children  have 
been  visited  with  one  or  more  of  the  evils  above  alluded  to ;  he,  there- 
fore, regards  such  marriages  as  the  transgression  of  a  natural  law, 
which  is  followed  by  its  own  punishment. 

The  records  of  every  institution  for  the  deaf  and  dumb,  and  Uie 
observations  of  individuals  who  have  applied  themselves  to  this  in- 
quiry, show  that  constitutional  feebleness  in  one  or  both  parents  is  a 
cause  of  deaf-muteism.  In  every  institution  there  is  a  larger  pro- 
portion of  orphans  and  half-orphans  than  would  be  found  among  the 
children  in  an  ordinary  school,  and  also  a  larger  proportion  of  parents 
labouring  under  some  physical  infirmity.  On  one  of  these  points,  the 
New  York  Report,  to  which  we  have  before  referred  says,  "  We  have 
noticed  that  a  large  proportion  of  our  pupils,  perhaps  one-fifth,  had 
lost  one  or  both  parents  before  they  came  to  school ;  but  we  have  no 
data  to  show  that  this  is  a  larger  proportion  of  orphans  and  half- 
orphans  than  would  be  found  on  an  average  in  a  promiscuous  collec- 
tion of  children  who  were  not  deaf."  To  this  testimony  it  may  be  added. 
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that  one-fourth  of  the  children  in  the  Yorkshire  Institution  (1858-9) 
had  lost  one  or  both  parents  in  early  life,  a  sure  indication  of  feebleness 
of  constitution,  and  that  a  certain  number  of  those  living  were  of 
delicate  frame. 

Scrofula  in  parents,  transmitted  to  the  ofibpring,  is  generally  ad- 
mitted to  be  a  cause  of  deafness ;  it  is  well  known  to  the  medical 
attendants  of  all  institutions  for  the  deaf  and  dumb,  that  strumous 
affections  are  common  among  the  pupils,  and  that  they  are  by  no  means 
confined  to  the  oongenitally  deaf ;  in  some  of  the  cases  of  children  bom 
deaf,  unhealthy  parents  have  doubtless  originated  the  disease,  inde- 
pendent of  any  hereditary  deafness.  Scrofula  and  consumption,  and 
scrofula  changing  into  one  of  the  protean  forms  of  consumption,  or 
exhibiting  itself  in  glandular  swellings,  can  scarcely  fail  to  be  transmitted 
from  parent  to  ohUd.  At  the  same  time  there  are  many  apparently 
healthy  parents,  and  also  parents  known  to  be  free  from  any  disease, 
whose  children  are  unhealthy,  which  can  only  be  accounted  for  on 
those  obscure  physiological  conditions  which  constitute  what  is  called 
by  breeders  of  animals,  a  bad  cross. 

The  influence  of  loealUy  has  often  been  assigned  as  one  of  the 
predispoaiiig  causes  of  deafness.  A  spontaneous  disease  seems  to  arise 
in  such  cases  which  may  become  hereditary,  and  an  accidental  circum- 
stvioe  of  this  nature  may  &vour  an  acquired  peculiarity  which  may  be 
transmitted  to  generalions.  Several  cases  are  on  record  of  the  succes- 
sive inhabitants  of  damp  houses  having  deaf  and  dumb  children,  who 
were  previously  free  from  any  predisposition  to  deafness.  Our  own 
experience  has  shown  that  a  lai^ge  number  of  the  children  of  the 
Yorkshire  Institution  were  bom  on  the  eastern  side  of  the  mountainous 
district,  extending  from  Derbyshire,  through  Yorkshu-e,  into  Cumber- 
land ;  the  institutions  of  Birmingham,  Manchester,  and  London,  have 
received  pupils  from  the  other  side  of  this  chain  of  hills ;  and  thus  to 
a  certain  extent  the  theory  of  the  Abb^  Daras,  and  the  correctness  of 
the  observations  in  the  Irish  census  alluded  to  in  the  preceding  article, 
are  confirmed.  The  goitrous  neck  in  Derbyshire,  in  the  Swiss  Alps, 
and  in  certain  parts  of  Hindustan,  is  attributed  to  local  influence,  and 
the  oflbpring  of  parents  thus  afflicted  are  subject  to  those  hard'tumours 
about  the  neck,  ears,  and  chin^  while  many  of  them  are  deaf  and 
dumb. 

The  iU'hefilik  of,  or  aeeident  to  the  mother  during  pregnancy,  is 
often  mentioned  as  one  of  the  causes  of  deafness  in  the  ofispring.  Mr. 
Buxton,  the  principal  of  the  Liverpool  school  for  the  deaf  and  dumb, 
mentions  some  of  these  cases,  which  we  give  in  nearly  his  own  words. 
"  The  Irish  Census  Returns  record  127  instances  in  which  the  deafness 
of  the  child  was  ascribed  to  fright,  experienced  by  the  mother  before 
its  birth ;  but  though  subsequent  inquiry  was  made  into  a  sufficient 
number  of  these  oases,  in  order  to  obtain  some  trustworthy  information 
as  to  the  causes  of  fright,  no  result  was  arrived  at  which  was  worthy 
of  detailed  publication.  ...  At  Leipsic,  in  three  cases  of  con- 
genital deafness,  the  misfortune  was  ascribed  to  the  fright  of  the 
mother,  and  in  three  others  to  mechanical  violence — one  before  birth, 
and  two  from  difficult  delivery.  At  Groningen,  the  mothers  of  sixteen 
affirmed  that  they  had  been  frightened  during  pregnancy  by  the  hoarse 
cries  of  a  deaf-mute,  or  pretended  deaf-mute.  Two  women  of  dis- 
tinguished families,  and  of  delicate  constitution  (!),  ascribed  the  mis- 
fortune of  their  children  to  the  impression  received  by  witnessing  the 
performance  of  the  drama — the  '  Abb^  de  FEp^e.'  Another  French 
lady  of  rank,  assigned  the  deafness  of  her  child  to  the  lively  emotion  (!) 
which  she  experienced  from  the  circumstance  of  king  Louis  Philippe 
having  considerately  offered  her  a  chair,  upon  some  public  occasion, 
when  she  was  evidentlv  unfit  to  bear  the  fatigue  of  standing.  M. 
Herbert  Valleroux,  in  his  work  on  Deaf-Dum^ess,  mentions  that 
several  examples  of  the  effect  of  mental  impression  are  known  to  him, 
one  instance  being  that  of  two  children,  whose  mother  ascribed  their 
privation  to  a  paroxysm  of  anger,  experienced  during  her  pregnancy, 
in  America,  instances  are  known  in  which  a  mother  supposed  the 
deafness  of  her  offiipring  to  be  owing  to  such  causes  as  the  following : 
stopping  the  ears  that  she  might  not  hear  the  sci^eams  of  an  elder 
ehiid  undergoing  a  surgical  operation,  or  the  cries  of  a  dying  child ; 
frights  received  from  deaf-mutes  or  from  persons  pretending  to  be 
such ;  the  sympathy  or  shock  excited  by  seeing  deaf-mute  children  for 
the  first  time ;  and  the  fear  when  one  child  has  become  deaf  by  disease 
or  accident,  that  the  next  comer  might  be  bom  so.  The  latter  reason 
has  been  frequently  assigned  as  one  of  the  causes  for  the  existence  of 
more  than  one  deaf  child  in  the  same  family ;  as  if  excessive  anxiety 
and  fear  begot  the  very  evil  it  dreaded,  and  tiius  '  ran  to  meet  what  it 
would  most  avoid.'  A  woman  living  in  one  of  the  eastern  counties, 
who  had  three  children  bom  deaf,  stated  that  before  the  birth  of  each, 
she  had  been  alarmed  by  a  deaf  and  dumb  beggar.  After  the  birth  of 
the  third,  she  never  saw  the  man  again,  and  all  the  children  she  had 
afterwards  possessed  their  hearing  perfectly.  Another  woman  who  had 
three  or  four  deaf  children  out  of  six,  stated  that  before  the  birth  of 
the  first  she  was  summoned  to  the  help  of  a  neighbour  who  had  been 
seized  with  a  fit,  which  rendered  her  speechless,  and  shortly  proved 
f^taL  The  sight  so  affected  the  expectant  mother,  as  to  deprive  her  of 
speech  for  several  hours ;  her  eldest  child,  who  was  subsequently  bom, 
proved  deaf  and  dumb,  as  were  also  her  third  and  fifth ;  the  sixth  died 
before  the  fiact  could  be  ascertained ;  the  second  and  fourth  heard  per- 
fectly." Some  of  the  above  cases  are  cited  in  the  Report  of  the  New 
Yosi  Institution,  where  it  is  very  properly  remarked,  that  ''  it  may 


allay  the  anxieties  of  mothers  on  this  subject  to  leam,  that  whether 
we  call  such  cases  of  deafness  fffeeU  or  mere  coincidences,  they  are 
comparatively  infrequent,  amounting  at  the  most  to  one  case  in 
twenty." 

The  only  other  branch  of  inquiry  coming  within  the  scope  and 
space  assigned  to  this  article,  is  that  of  the  marriage  and  intermarriage 
of  the  dmf  and  dumb.  How  truly  does  the  experience  of  all  our 
institutions  prove  the  correctness  of  the  observation  in  the  Census 
Report  for  Ireland — ^"the  defect  is  seldom  transmitted  direct  from 
deaf  and  dumb  parents  to  children."  How  few  of  the  pupils  in  our 
schools  are  the  ofispring  of  deaf  and  dumb  parents ;  there  are  exceptions, 
but  these  only  prove  the  position.  The  Principal  of  the  Hartford 
Asylum  (Connecticut)  says — "  In  only  a  few  instances  have  we  known 
it  transmitted  from  parents  to  their  children."  The  Principal  of  the 
New  York  Institution  says —  "  We  can  show  that  it  is  much  the  most 
common  for  the  children  of  deaf-mute  parents  to  possess  the  faculties 
of  which  their  parents  were  deprived."  Among  the  584  pupils  of  the 
Yorkshire  Institution  there  have  only  been  two  cases  in  which  one  of 
the  parents  was  deaf  and  dumb,  and  two  instances  in  which  botii 
parents  laboured  under  this  infirmity;  in  one  of  the  former  class  there 
were  three  of  the  children  deaf  and  dumb,  in  one  of  the  latter  all  the 
offspring,  four  in  number,  are  deaf  and  dumb. 

Thirty-four  of  the  former  pupils  of  the  Yorkshire  Institution  are 
known  to  have  entered  into  the  marriage  state ;  there  are  probably 
many  others ;  of  this  number  twenty-four  have  married  deaf  and  dumb 
partners,  one  of  these  instances  is  that  just  recorded  of  all  the  off- 
spring being  deaf  and  dumb,  but  no  o&ers  are  known;  Hie  other 
ten  are  married  to  hearing  and  speaking  persons,  and  we  have  heard 
of  no  case  of  a  child  among  them  labouring  under  the  defect  of  the 
deaf  and  dumb  parents.  Most  of  the  parents  are  still  young,  and 
they  may  yet  have  children  inheriting  the  parental  defect. 

We  conclude  then  that  there  are  no  sufficient  reasons  why  the  deaf 
and  dumb  should  not  marry,  unless  we  lived  under  laws  which  were 
designed  to  exterminate  deafness,  or  to  prevent  every  possible  mode  of 
its  transmission.  Discretion  must  guide  mankind,  understanding  must 
keep  them  in  this  point  as  in  many  other  social  and  physical  relations 
with  which  laws  cannot  interfere.  We  have  seen  that  deaf  and  dumb 
offktpring  are  neither  the  inevitable  nor  the  ordinary  result  of  marriages 
in  which  one  of  the  parties  is  deaf  and  dumb,  but  in  the  case  of  inter- 
marriage the  liabilitv  is  greatly  increased  and  strengthened.  The 
physical  weakness  which  produced  the  deafiiess  under  which  the 
parents  labour  has  nothing  to  overcome  it,  as  in  the  case  of  only  one 
of  the  parents  being  deaf  and  dumb ;  and  if  either  the  husband  or  the 
wife  is  a  member  of  a  fomily  which  contahis  other  deaf-mutes  in  its 
direct  or  collateral  branches,  the  probability  of  deaf  and  dumb  children 
being  produced  is  thereby  greatly  augmented.  The  cases  of  trans- 
mission for  two  or  three  generations,  known  to  the  writer  of  this 
article,  are  all  of  this  olass-Hsdl  among  families  which  have  the  peculiar 
hereditary  predisposition  to  this  defect.  It  is  well  known,  and  daily 
observed,  even  by  non-professional  observers,  that  forms  of  the  body, 
features,  deformities,  and  physical  habits  are  transmitted  from  parent 
to  child;  that  intellectual  characteristics  are  frequently  transmitted, 
that  moral  qualities  and  tendencies  to  vice  are  inherited  from  parents, 
and  re-appear  in  their  sons  and  daughters. 

Twenty-five  years  ago  there  were  few  statistical  documents  to  assist 
us  in  oiur  inquiries  as  to  the  physical  condition  of  the  deaf  and  dumb. 
Since  that  time  most  of  the  institutions  in  the  kingdom  have  coUected 
data,  and  some  of  them  have  published  the  results  of  their  researches. 
The  article  written  for  the  *  Penny  Cyclopeedia,'  in  1887,  suggested  a 
series  of  heads  as  a  foundation  for  such  investigations.  We  are  thankf id 
to  acknowledge  how  thoroughly  the  subject  has  been  taken  up  in  the 
New  Yfsdik  Institution,  and  the  aid  we  have  derived  from  its  thirty- 
fifth  report,  so  frequently  referred  to.  Mr.  Buxton,  of  the  Liverpool 
Institution,  has  been  a  successful  labourer  in  a  similar  direction ;  and 
the  reports  of  the  Belfast,  Glasgow,  and  Exeter  Institutions  have  also 
supplied  valuable  matter,  of  which  we  have  availed  ourselves  in  the 
course  of  this  article. 

DEAF  AND  DUMB,  EDUCATION  OF  THE.  Before  the  prac- 
ticability of  instmcting  the  deaf  and  dumb  was  admitted,  it  was 
generally  supposed  that  instmction  by  means  of  the  conventional 
signs  and  sounds  denominated  language  was  limited  to  those  who 
could  hear.  The  idea  never  entered  the  mind  of  man,  or  if  it  did 
it  was  as  instantly  rejected,  that  the  deaf-mute  was  not,  on  account 
of  his  deafness,  bereft  of  his  reasoning  faculties,  nor  excluded  from 
the  means  of  connecting  thought  with  symbols.  It  ^'as  not  till 
the  16th  century  that  the  possibility  of  carrying  forward  the  process 
of  education  in  the  absence  of  all  hearing,  received  any  serious  con- 
sideration. Even  at  the  present  day  there  are  many  persona  who 
are  at  a  loss  to  conceive  not  only  how  abstract  notions,  but  even  how 
the  names  of  palpable  objects  are  made  known  to  the  deaf,  and  at  a 
stiU  greater  loss  to  imagine  how  they  can  be  brought  to  use  language 
to  express  their  ideas.  Having  themselves  obtained  knowledge  through 
the  ear,  having  been  accustomed  to  impart  their  thoughts  by  oral 
communications,  they  seem  to  forget  that  the  mind  has  intelligence  in 
all  the  senses  connecting  it  with  the  external  world,  and  conveying 
knowledge  to  those  higher  faculties  which  compare,  discriminate,  and 
judge.  In  an  intelligent  though  uneducated  deaf  person,  an  observer 
would  find  these  processes  going  foo7]Md,Jhouj^h  c^fmed  indeed  to> 
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Tery  limited  sphere,  owing  to  the  poverty  of  his  knowledge,  but  still 
knowledge,  deduced  from  observation,  limited  also  by  the  want  of  a 
conventional  mode  of  expressing  it.  The  existence  of  the  reasoning 
power  being  thus  evident,  the  means  to  cultivate  it  would  be  the 
next  object  for  philosophic  investigation.  That  Aristotle  had  never 
made  these  observations  and  investigations  is  evident,  or  he  would 
cot  have  come  to  tiiat  absolute  conclusion  which  excludes  the  deaf 
from  all  participation  in  knowledge.  Among  other  people  of  ancient 
times  these  unfortunate  beings  were  the  objects  of  a  species  of  proscrip- 
tion, being  supposed  to  labour  under  the  curse  of  heaven.  Previous  to  the 
time  of  Justinian  the  Roman  laws  maintain  an  absolute  silence  upon 
the  deaf  and  dumb.  They  speak  frequently  of  deaf  persons,  not 
being  dumb;  and  also  of  diunb  persons  not  being  deaf;  but  never 
of  those  labouring  under  both  these  deprivations.  The  Code  (lib.  vi. 
tit.  xxii.  1  10)  mentions  the  deaf  and  dumb  in  a  manner  express  and 
special.  Five  classes  of  persons  labouring  tmder  one  or  both  of  these 
deprivations  are  established.  Those  who  from  their  birth  were  deaf 
and  dumb  were  legally  incapable  of  making  a  will,  or  of  manumitting 
a  slave,  and  laboured  under  other  civil  disabilities. 

The  reader  will  find  in  the  work  of  C.  Guyot,  of  Qroningen,  which 
is  a  dissertation  written  in  Latin  on  the  legislation  relative  to  the 
deaf  and  dumb  down  to  1824,  aU  that  relates  to  this  part  of  the 
subject,  with  a  list  of  authors.  Saint  Augustine,  in  the  fourth 
century,  declares  that  the  deaf  and  dumb  are  shut  out  from  obtaining 
religious  knowledge,  remarking  "  that  deafness  from  birth  makes  faith 
impossible,  since  he  who  is  bom  deaf  can  neither  hear  the  word  nor 
learn  to  read  it ;  "*  and  many  respectable  ecclesiastics  in  the  time  of 
the  Abb^  de  I'Ep^e  openly  condemned  his  undertaking.  The  bene- 
volent abb^  also  informs  us  that  parents  considered  it  a  discredit  to 
have  deaf  and  dumb  children,  and  they  believed  that  they  fulfilled 
every  claim  such  offiapring  could  have  on  them  by  merely  supplying 
their  animal  wants,  concefding  them  from  the  eyes  of  the  world  within 
the  wails  of  a  cloister,  or  in  some  other  obscure  abode.  He  also 
asserts  that  in  some  uncivilised  countries  the  deaf  and  dumb  were 
in  his  time  regarded  as  monsters,  and  were  put  to  death  as  soon  as 
their  calamity  was  ascertained.  So  that  we  find  naturalists,  legisla- 
tors, divines,  philosophers,  and  even  parents,  agreeing  in  the  imprac- 
ticability of  conveying  knowledge  otherwise  than  by  speech,  and 
thereby  excluding  the  deaf  and  dumb  from  all  means  of  intellectual 
improvement. 

iVom  the  advantages  which  instruction  has  afforded  to  a  certain  pro- 
portion of  the  deaf  and  dumb  for  more  than  half  a  century,  a  tolerably 
correct  estimate  may  be  formed  of  their  capabilities  for  improvement. 
The  deaf-mute  living  in  society,  but  without  instruction,  must  be 
regarded  as  one  of  the  most  solitary  and  melancholy  of  beings.  He  is 
shut  out  from  all  but  the  most  imf^rfect  intercourse  with  his  species ; 
and  the  very  intellect  by  the  possession  of  which  he  is  raised  above 
the  lower  creation  serves  only  to  heighten  his  calamity,  and  to  render 
the  sense  of  his  deprivation  more  acute.  His  perceptions  of  external 
objects  are  indeed  accurate  but  superficial,  and  confined  to  a  very 
small  sphere.  Of  the  various  arts  by  which  the  necessaries  and  con- 
veniences of  civilised  life  are  produced,  he  can  have  no  knowledge 
beyond  that  which  is  included  in  the  range  of  his  own  vision.  Animal 
desires  he  feels,  and  he  is  led  by  the  conventional  usages  of  society 
to  the  performance  of  moral  duties  and  the  avoidance  of  open  and 
flagrant  crime.  Thus  he  becomes  experienced,  as  other  human  beings 
are,  in  what  is  right  or  wrong.  He  sees  that  virtuous  actions  have  a 
certain  amount  of  reward,  in  the  opinions  of  good  men ;  for  he  learns 
to  discriminate  between  those  whose  actions  are  proper  and  those  who 
do  wrong ;  and  again,  he  sees  that  in  many  cases  vice  meets  with  dis- 
approbation and  punishment  among  mankind.  How  this  kind  of  expe- 
rience shall  affect  his  own  conduct  must  depend  not  only  «n  the  cir- 
cumstances in  which  he  is  placed,  as  to  example  and  the  moral  in- 
fluence of  those  with  whom  he  has  to  associate,  but  also  on  his  own 
natural  tendencies. 

The  performance  of  moral  duties  implies  the  exercise  of  intellectual 
faculties ;  and  from  his  birth  the  deaf-mute  makes  use  of  his  reasoning 
powers.  He  is  subject  to  changes  of  purpose,  to  changes  of  feeling,  to 
the  passions,  the  pleasures,  and  the  infirmities  common  to  his  species ; 
he  is  sensible  of  kindness,  and  he  gives  proofs  of  affection.  That 
such  is  the  state  of  the  deaf  and  diunb  when  uneducated  might  be 
proved  by  the  observations  of  their  parents,  friends,  and  instructors,  in 
hundreds  of  instances.  That  such  must  necessarily  be  the  case,  sup- 
posing them  not  to  be  idiots,  it  would  be  easy  to  show.  We  affirm,  in 
contradiction  to  those  who  contend  that  deaf-mutes  are  naturally  more 
dehAsed  than  other  men  in  intellect  and  in  morals,  that  there  is  not  an 
individual  deaf-mute  now  under  instruction — improving,  and  thereby 
evincing  rational  faculties — who,  previous  to  instruction,  however  dis- 
advantageous the  circumstances  which  attended  his  earlier  years,  did 
not  evince  moral  sentiments  and  intellectual  operations.  We  have 
traced  the  history  of  many  of  this  class  in  different  ranks  of  society, 
from  the  period  when  the  deprivation  under  which  they  have  laboured 
was  first  ascertained  to  the  time  when  their  direct  education  has  com- 
menced ;  and  we  have  found  invariably  that  mixture  of  good  and  evil 
in  their  actions  and  tendencies  which  is  seen  amongst  other  children. 
We  have  also  had  sufficient  proofs  of  the  exercise  of  intellect  even 
while  they  were  in  a  state  of  childhood. 
'  At  the  same  time^  it  must  be  acknowledged  that  the  deaf  and  dumb 


are  generally  inferior  in  their  moral  and  intellectual  powers  to  those 
who  do  not  labour  under  the  same  defect.  But  this  inferiority  is  only 
one  of  degree,  and  may  be  satisfactorily  accounted  for,  in  accordance 
with  the  opinions  above  expressed.  Andial  hris  described  Uie  stito  of 
an  uneducated  deaf  and  dumb  person,  and  to  a  certain  extent  we  can 
adopt  his  sentiments.  Experience  and  observation  among  this  class  of 
persons  would  have  induced  this  accomplished  pathologist  to  have 
bestowed  on  them  even  a  more  liberal  endowment.  "  The  deaf-mute 
exhibits  in  his  intellect,  in  his  character,  and  in  the  development  of 
his  passions,  certain  modifications  which  depend  on  his  state  of  isolation 
in  the  midst  of  society.  We  find  him  remain  habitually  in  a  sort  of 
half -childishness,  and  he  has  great  croduHty ;  to  balance  this  he  is  like 
the  savage,  exempt  from  many  of  the  prejudices  which  we  owe  to  our 
social  education.  In  him  the  tender  sentiments  are  not  very  deep ;  he 
appears  not  to  be  susceptible  either  of  lasting  attachments  or  of  lively 
gratitude ;  pity  touches  him  but  feebly ;  he  is  an  entire  stranger  to 
emulation;  he  has  few  enjoyments  and  few  desires;  and  the  impressions 
of  sadness  but  slightly  affect  him.  This  is  what  is  most  commonly 
observed  in  deaf  mutes ;  but  this  picture  is  not  universally  applicable. 
Some,  more  happily  endowed,  are  remarkable  for  the  great  develop- 
ment of  their  intellectual  and  moral  nature ;  there  are  others,  on  the 
contrary,  who  continue  in  a  state  of  complete  idiocy."  ('  Dictionnaire 
de  M^ecine,'  article  *  Surdi-Mutit^.')  This  last  reman  of  Andial's 
requires  some  qualification.  Deaf  and  dumb  persons  who  possess 
intellectual  faculties  are  no  more  liable  to  become  idiots  than  others 
whose  organs  perform  their  appointed  functions.  Their  powers  may 
remain  undeveloped;  they  may  be  ignorant  of  everyUiing  which, 
depends  on  intercourse  with  mankind ;  their  reasoning  may  be  incon- 
clusive, and  their  inferences  erroneous  from  their  confined  observations ; 
but  still  their  mental  powers  will  be  called  into  action,  and  they  will 
be,  to  a  great  extent,  under  the  control  of  their  reasoning  faculties. 
This  is  not  the  case  with  idiots :  in  them  there  is  a  deficiency,  more  or 
less,  of  self-government,  and  of  intellectual  control.  There  are,  at  the 
same  time,  numerous  cases  of  idiots  who  are  dumb  ;  not,  however,  in 
consequence  of  deafness,  but  from  their  incapacity  to  understand  the 
meaning  of  language,  to  imitate  it,  and  to  apply  it.  These  persons 
cannot  be  classed  with  tlie  deaf  and  dumb.  It  may  be  this  chaa  to 
which  Andral  particularly  alludes  in  the  latter  part  of  our  quotation ; 
for  he  qualifies  his  remark  in  some  measure  by  adding,  "  The  difference 
in  the  intellectual  and  moral  nature  of  man  is  often  primitive,  and 
independent  of  all  external  influences.*'  Of  the  same  opinion  with  our- 
selves we  find  Deg^rando,  B^ian  (the  successor  of  Sicard),  Piroux  of 
Nancy,  and  all  the  more  successful  teachers  of  the  deaf,  and  dumb  of 
the  present  day,  in  this  country  and  throughout  Europe  and  America^ 

Passing  over  the  miracles  of  our  Saviour — ^when  the  deaf  were  made 
to  hear  and  the  dumb  to  speak,  by  immediate  inspiration — ^we  learn 
from  the  Venerable  Bede's  '  Ecclesiastical  History,'  quoted  by  the  Abbe 
Carton  in  his  '  Annual  of  the  Deaf  and  Dumb  and  Blind,'  published  at 
Bruges  in  1840,  that  a  deaf  man  was  taught  to  pronoimce  words  and 
sentences  by  John,  Bishop  of  Hagulstad  (Hexham),  afterwards  known 
as  John  of  Beverley  (Bigg.  Div.),  in  the  year  685.  This,  and  other 
works  of  healing,  were  attributed  by  the  simple-minded  Anglo-Saxons 
to  some  miraculous  power  conferred  upon  the  good  and  sensible  bishop 
for  his  holy  life ;  but  enough  is  recorded  to  show  that  the  process  was 
the  gradual  one  afterwards  pursued  by  most  of  the  early  professors  of 
the  art  of  teaching  speech  to  the  deaf  and  dumb,  and  even  now  fol- 
lowed in  some  of  our  institutions.  The  bishop  maide  the  sign  of  the 
cross  on  the  mute's  tongue,  which  ceremony  is  now  dispensed  with, 
and  then  pronounced  the  Anglo-Saxon  word  ^^ea,  yea,  upon  which  his 
tongue  was  loosed,  and  he  uttered  the  sound,  or  a  sufficient  approach 
to  it  to  induce  the  clever  bishop  to  pronounce  letters,  syllables,  words, 
and  afterwards  sentences,  which  the  deaf  man  imitated,  a  slow  but 
certain  process  towards  success. 

The  next  mention  we  meet  with  of  the  capacity  of  those  bom  deaf 
to  receive  instruction,  is  in  the  writings  of  Rodolphus  Agricola  (bora 
in  1442)  of  Qroningen.  He  does  not  inform  us  who  was  the  parent 
of  the  art ;  but  he  mentions  in  his  posthumous  work, '  De  Inventione 
Dialectic^,'  that  he  had  himself  witnessed  a  person  deaf  from  infancy, 
and  consequently  dumb,  who  had  learned  to  understand  writing,  and, 
as  if  possessed  of  speedi,  was  able  to  note  down  his  whole  thoughts. 
The  truth  of  this  relation  was  doubted  by  Louis  Vives,  of  Valentia, 
who  wrote  in  the  beginning  of  the  16th  century ;  but  there  is  as  good 
reason  to  put  trust  in  Agricola's  account  as  to  join  in  Yives's  dutbelief. 
(See  the  treatisH, '  De  Anima,'  of  Vives,  L.  ii.  c. '  De  Disoendi  Ratione.*) 
Not  long  after  the  death  of  Agricola,  and  during  the  life  of  Vives,  the 
theoretical  principles  on  which  the  art  rests  were  discovered  and  pro- 
mulgated by  the  learned  Jerome  Cardan,  of  the  University  of  Pkvia, 
his  native  place.  He  was  bora  in  1501,  and  died  in  1576.  Cardan  thus 
expresses  himself :  "  Writing  is  associated  with  speech,  and  speech 
with  thought;  but  written  characters  and  ideas  may  be  connected 
together  without  the  intervention  of  sounds,  as  in  hieroglyphic  charac- 
ters." (See  '  Journal  of  Education,'  No.  VI.  p.  204.)  The  most  noted 
early  practitioner  of  the  art  of  instracting  the  deaf  was  Pedro  de 
Ponce ;  this  fact  is  authenticated  by  two  of  his  contemporaries,  Fran- 
ciscus  Vallesius  and  Ambrosius  MoraleSi  Ponce  was  a  monk  of  the 
order  of  St.  Benedict,  at  Ona.  Morales,  in  his  '  Antiquities  of  Spain,* 
thus  speaks  of  Ponce :  "  He  has  already  instructed  two  brothers  and  a 
sister  of  the  constable^  and  he  is  now  occupiedjn  instructingjthe  mn^ 
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of  the  governor  of  Aragon,  deaf  and  dumb  from  hia  birth,  as  the  others 
were.  What  is  most  surprising  in  his  art  is,-  that  his  pupils  speak, 
write,  and  reason  very  well.  I  ^ve  from  one  of  them,  Don  Pedro  de 
Yelasoo,  brother  of  the  constable,  a  written  paper,  in  which  he  tells 
me  that  it  is  Father  Ponce  to  whom  he  is  indebted  for  his  knowledge 
of  speech." 

The  register  of  deaths  of  the  monastery  of  the  Benedictines  of  San 
Salvador  de  O&a,  informs  us  of  the  death  of  Pedro  de  Ponce,  in  August, 
1584 ;  it  records  of  him  that  he  "  was  distinguished  by  his  eminent 
virtues,  and  that  he  obtained  a  just  celebrity  throughout  the  world  in 
instructing  deaf-mutes  to  speak/'  John  Paul  Bonet,  also  a  Spaniard, 
published  a  work  on  this  subject  nearly  forty  years  after  the  death  of 
Ponoe.  He  had  probably  heard  of  the  success  which  had  been  attained 
in  this  infant  art;  and  from  tradition  he  might  have  gained  some 
glimpses  into  the  methods  Ponce  had  pursued;  but  it  appears  that  he 
was  unacquainted  with  those  methods  in  any  serviceable  form,  as  he 
represents  himself  as  the  inventor  of  the  modes  which  he  pursued, 
including  mimic  signs,  writing,  dactylology,  and  the  oral  alphabet 
His  work,  which  was  in  after-years  useful  to  De  I'Ep^e,  is  entitled 
'  Reducdon  de  las  Lettras,  y  Arte  para  ensenar  d  hablar  los  Mudos.' 
[Bonet,  Bioo.  Drv.]  During  the  time  of  Bonet,  the  art  was  also 
making  some  progress  in  Italy.  Several  individuals  are  mentioned  in 
Deg^rando's  work  who  were  more  or  leas  engaged  upon  the  subject. 
Affinate  wrote  at  the  commencement  of  the  17th  century  on  a  manner 
of  teaching  the  deaf  to  speak ;  and  Fabricius  of  Acquapendente  wrote 
upon  the  phenomena  of  vision,  voice,  and  hearing;  and  on  speech 
and  its  instruments.  In  1616,  Jean  Bonifacio  published  a  treatise  on 
the  language  of  action.  Pierre  de  Castro,  who  was  chief  physician  to 
the  duke  of  Mantua,  instructed  the  son  of  Prince  Thomas  of  Savoy,  but 
it  is  not  known  on  what  principles.  Pierre  de  Castro  died  in  1668. 
About  1670,  Father  Lana-Terzi,  a  Jesuit  of  Brescia,  who  is  described 
as  "an  ardent  investigator  of  nature,"  employed  himself  on  the  subject 
of  giving  language  to  the  deaf,  and  teaching  the  blind  to  read  and 
write;  his  work  on  natural  history,  published  in  1670,  contains  some 
philosophical  remarks  on  the  mechamsm  of  speech,  so  it  is  concluded 
he  taught  on  the  articulation  system. 

Many  first  discoveries  were  probably  made  of  this  art :  several  of 
them  originated  with,  or  were  carried  forwards  by,  philologists,  and 
particularly  among  the  schemers  for  a  universal  language.  In  England, 
John  Bulwer's  name  must  stand  prior  to  that  of  any  other  individual 
as  an  author  on  the  subject,  and  his  views,  as  given  in '  Philooophus/ 
are  sound  and  practiced.  It  has  often  been  attempted  to  place  Dr. 
WaUis  at  the  head  of  this  list  of  discoverers  in  England ;  but  Bulwer's 
'  Philocophus,  or  the  DeEife  and  Dumbe  Man's  Friend,'  was  published 
in  1648, — several  years  before  Wallis  commenced  even  his  treatise 
on  speech,  and  he  did  not  publish  his  clfdms  as  an  instructor  of  the 
deaf  till  1670.  We  find  on  consultiug  the  above-named  work  of 
Bulwer's,  that  chap.  xv.  contains  the  relation  of  Sir  Kenelm  Digby  as 
to  what  Bonet  had  accomplished  in  Spain ;  and  there  is  no  doubt  but 
Wallis  obtained  information  from  the  same  source,  as  he  was  in 
constant  correspondence  with  Sir  K.  Digby.    [Bulwkb,  Bioo.  Drv.] 

A  degree  of  credit  is  certainly  due  to  Dr.  Wallis  for  the  pains  he 
took  to  systematise  what  had  been  done  up  to  this  period,  and  to  bring 
the  philosophy  of  language  to  bear  upon  the  art.  His  two  great  objects, 
as  stated  in  a  letter  to  Mr.  Boyle,  were  ''to  teach  a  person,  who  cannot 
hear,  to  prrmounee  tfte  sound  of  words"  and  to  teach  him ''  to  understand 
a  lanffoage,  and  know  the  signification  of  those  words,  whether  spoken 
or  written,  whereby  he  may  both  express  his  own  sense  and  understand 
the  thoughts  of  others."  Writing,  reading  on  the  lips,  and  speech,  the 
manual  alphabet,  logical  induction,  the  natural  signs — acquired  from 
the  deaf — ^were  the  means  he  made  use  of.  From  the  accounts  which 
have  come  to  us,  he  succeeded  in  his  purpose.  His  pupil,  Daniel 
Wha]ley,was  exhibited  before  the  Royal  Society  in  the  year  1662. 
The  priority  of  his  invention  was  diluted  by  Dr.  WiUiwn  Holder, 
rector  of  Bletchington,  who  asserted  that  he  had,  in  the  first  instance, 
taught  Popham,  one  of  Dr.  Wallis's  pupils,  to  speak.  Holder  pub- 
lished his '  Elements  of  Speech,  with  an  Appendix,  concerning  Persons 
Deaf  and  Dumb,'  in  1669,  which  was  some  years  after  Wallis's  first 
writings  and  practice  had  been  made  known. 

In  die  same  year  in  which  Wallis  published  his  inventions  for  the 
deaf,  1670,  George  Sibscota  issued  a  little  work  on  the  subject, 
entitled  the '  Deaf  and  Dumb  Man's  Discourse.'  He  had  learned  from 
the  writings  of  Franciscus  Vallesius  to  what  extent  Ponce  had  suc- 
ceeded. Very  little  can  be  gleaned  from  this  work,  which  consists 
chiefly  of  reasoning  and  theory. 

The  next  author  on  the  subject  whose  work  we  shall  notice  is  Qeoi^ge 
Dalgamo.  His  treatise,  though  full  of  the  conceits  of  learning,  is 
essentially  practical,  and  even  at  the  present  day  it  might  serve  as 
a  guide  to  an  intelligent  person  who  desired  to  become  an  instructor  of 
the  deaf.  The  date  of  this  little  work  is  1680.  [Dalgabno,  Bioo.  Div.] 
Dalgieuno  announces  on  the  title-page  of  '  Didascalocophus,'  that  hia 
treatise  is  the  first  (for  aught  he  knows^  that  has  been  written  on  the 
subject.  He  commences  by  showing  tnat  a  deaf  man  is  as  capable  of 
understanding  and  expressing  a  language  as  a  blind  man,  inasmuch  as 
that  all  information  is  conveyed  to  ti^e  mind  through  the  bodily  organs. 
He  goes  too  far,  however,  in  attempting  to  show  that  the  deaf  man  has 
even  superior  advantages  in  acquiring  languages  to  those  of  the  bUnd. 
Dalgamo's  alphabet  is  exhibited  m  the  article  Dacttlolqot. 
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We  will  now  trace  the  earlier  progress  of  the  art  in  Holland.  Peter 
Montana  offered  some  remarks  on  the  instruction  of  the  deaf  so  early 
as  1635.  F.  M.  Van  Helmont  published  in  1667  a  small  tract  entitled 
'  Alphabetum  Naturae,'  in  which  he  shows  how  the  deaf  may  be  made 
to  understand  the  motions  of  the  organs  of  speech,  much  after  the 
manner  of  others  who  are  taught  to  read.  His  book  is  remarkable  for 
some  whimsical  opinions  on  the  nature  and  origin  of  language ;  and  he 
mentions  instances  of  the  result  of  his  system,  too  improbable  to  be 
received  even  by  the  most  credulous.  In  1690,  John  Conrad  Amman, 
a  Swiss  physician,  residing  at  Haarlem,  undertook  the  instruction  of  a 
girl,  deaf  and  dumb  from  birth.  He  seems  not  to  have  been  aware 
how  much  had  been  accomplished  in  this  art ;  his  own  success  was 
decisive ;  and  while  his  work  was  in  the  press,  he  became  acquainted 
with  the  writings  of  Wallis,  and  entered  into  correspondence  with  him. 
His  essay,  entitled  '  Surdus  Loquens,'  the  speaking  deaf  man,  was  pub- 
lished in  Latin.  His  methods  were  founded  on  articulation.  Am  man 
requires  that  his  pupil's  organs  of  speech  shall  be  rightly  formed;  then, 
he  says,  "  my  first  care  is  to  make  him  to  sound  forth  a  voice,  without 
which  almost  all  labour  is  lost ;  but  that  one  point,  whereby  deaf  per- 
sons do  discern  a  voice  from  a  mute  breath,  is  a  great  mystery  of  art, 
and,  if  I  may  have  leave  to  say  so,  it  is  the  hearing  of  deaf  persons,  or 
at  least  equivident  thereto ;  viz.,  that  trembling  motion  and  titillation 
which  they  perceive  in  their  own  throat  whilst  they,  of  their  own 
accord,  do  give  forth  a  voice.  That  the  deaf  may  know  that  I  open  my 
mouth  to  emit  a  voice,  not  simply  to  yawn,  or  to  draw  forth  a  mute 
breath,  I  put  their  hand  to  my  throat,  that  they  may  be  made  sensible 
of  that  tremulous  motion  when  I  utter  my  voice ;  then  I  put  the  same 
hand  of  theirs  to  their  own  throat,  and  command  them  to  Imitate  me ; 
nor  am  I  discouraged  if,  at  the  beginning,  their  voice  is  hard  and 
difficult,  for  in  time  it  becomes  more  and  more  polite." 

Amman  goes  on  to  explain  how  he  commimlcates  the  pronunciation 
of  letters  singly  and  combined,  in  a  way  sufficiently  plain  for  any 
intelligent  person  to  follow  his  plan.  He  concludes  by  saying, "  If 
there  occurs  to  anybody  anything  either  too  hard  or  not  sufficiently 
explained,  he  may  expect  a  more  full  edition ;  or  else  let  him  repair  to 
the  author,  who,  according  to  the  lights  granted  to  him,  will  refuse 
nothing  to  any  man." 

At  the  commencement  of  the  18th  century  the  art  began  to  attract 
the  notice  of  the  learnt  of  (Germany.  Very  early  in  the  18th  centuiy 
Kerger  commenced  the  work  of  instruction  at  Liegnitz,  in  Silesia. 
His  sister  was  associated  with  him  in  his  labour.  He  used  drawing, 
pantomime,  articulation,  and  writing ;  it  is  uncertain  whether  he 
employed  dactylology,  but  he  speaks  highly  of  mimic  language.  Con- 
tempprary  with  Eerger  was  George  Kaphel,  pastor  and  superintendent 
of  the  church  of  St  Nicholas  at  Luneburg,  who  had  six  children,  and 
among  them  three  daughters  who  were  deaf  and  dumb.  Paternal 
affection  made  him  an  instructor  of  the  deaf ;  he  succeeded  beyond  his 
hopes,  and  wrote  an  account  of  his  proceedings  for  the  benefit  of  others. 
His  work  was  published  at  Liineburg  in  1718.  Other  teachers  in 
Qemumy  were  Otho  Benjamin  Lasius,  the  Pastor  Amoldi,  and  Samuel 
Heinlcke.  Lasius  confined  himself  almost  solely  to  the  teaching  of 
visible  language,  as  reading  and  writing,  associating  the  forms  of  the 
words  with  the  ideas  they  were  intended  to  convey.  It  is  said  that  his 
pupil  made  a  satisfactory  progress,  and  that  at  the  end  of  two  years 
she  could  answer  important  questions  on  religious  subjects.  Amoldi 
used  the  means  more  commonly  employed, — ^articulation,  drawing, 
dactylology,  writing,  and  natural  signs.  Heinlcke  was  the  instructor  at 
Leipzig  of  an  institution  founded  by  the  elector  of  Saxony  in  1772 ; 
it  was  the  first  established  by  any  civil  government.  He  had 
announced  previously  to  this  time  that  in  the  course  of  six  weeks 
he  had  taught  a  d^  and  dumb  person  to  answer  whatever  ques- 
tions were  proposed  to  him.  He  used  those^  means  which  had  been 
employed  by  previous  instructors,  and  he  also  placed  instruments  in 
the  mouths  of  his  pupils  to  regulate  the  positions  of  the  vocal  organs 
in  emitting  sounds.  He  claimeid  the  honour  of  invention  on  many 
points,  and  guarded  with  strict  socresy  some  of  his  proceedings.  He 
had  adopted  the  philosophic  system  of  Kant,  and  published  some 
writings  relating  to  it.  He  is  said  to  have  )>een  a  man  of  considerable 
talent  in  the  instruction  of  the  deaf  and  dumb,  and  of  an  active  and 
indefatigable  spirit.  In  his  controversy  with  the  Abb4  de  I'Ep^e  he 
certainly  gained  little  credit,  either  as  a  teacher  of  the  deaf  or  as  a 
philosopher.  He  was  the  great  promoter  of  the  vocal  system  of  teach- 
ing the  deed  and  dumb  which  is  still  retained  in  most  of  the  German 
schools.  Heinicke's  grave  mistake  was,  that  articulate  toords  were  the 
only  medium  by  which  thought  could  manifest  itself ;  that  the  written 
word  is  oidy  the  representative  of  articulate  sound ;  that  a  deaf  mute 
can  never  become  anything  more  than  a  writing  machine  without  an 
acquaintance  with  spoken  language. 

France  commenced  this  art  later  than  the  other  enlightened  nations 
of  Europe.  Indeed  she  opposed  its  progress  by  those  philosophic  pre- 
judices which  in  other  countries  had  been  refuted  by  actual  experience. 
A  deaf-mute  from  birth,  named  Guibal,  had  made  his  will  in  writing  so 
early  as  1679,  and  proofs  of  his  knowledge  and  intelligence  were  pro- 
duced in  court,  so  that  it  was  confirmed.  It  is  unknown  who  had  been 
his  instructor.  About  the  middle  of  the  17th  century  several  indi- 
viduals in  different  parts  of  France  tvimed  their  attention  to  the 
subject.  Those  of  wnom  we  know  most  are  Father  Vanin,  a  priest  of 
the  Christian  doctrine ;  Rodrigue  P^eiro,  a  Portuguese;  Emaud,  the 
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Ahhi  Defichamps,  and  the  Ahh6  de  I'Ep^e.  Father  Yanln  employed 
design  both  for  giving  information  on  seiisible  objects,  and  also  in  an 
allegorical  way  to  illustrate  abstract  and  intellectual  ideas.  Yeiy  crude 
and  erroneous  notions  must  have  resulted  from  a  system  so  imperfect, 
and  so  little  capable  of  extensive  application.  The  first  person  who 
excited  general  attention  in  Paris  was  P^reire ;  he  obtained  the  appro- 
Ixition  of  the  Academy  of  Sciences,  to  the  members  of  which  learned 
body  he  exhibited  the  progress  of  his  pupils.  His  processes  were  made 
a  secret  even  to  the  members  of  his  family ;  he  however  offered  to  dis- 
close them  for  a  suitable  consideration,  which  was  withheld,  and  the 
nature  of  his  system  is  only  imperfectly  known  at  the  present  day. 
His  pupils  were  highly  instructed,  more  highly  perhaps  than  any  of  an 
earlier  or  a  subsequent  period.  A  judgment  may  be  formed  of  the 
efficacy  of  his  methods  from  the  report  of  a  committee  of  the  Academy 
of  Sciences,  where  it  is  stated  that  his  pupils  were  able  to  imderstand 
what  was  said  to  them,  whether  by  signs  or  by  writing,  and  that  they 
replied  vivd  voce,  or  by  writing ;  they  could  read  and  pronounce  dis- 
tinctly all  sorts  of  French  expressions ;  they  gave  very  sensible  replies 
to  all  questions  proposed  to  them ;  they  understood  grammar  and  its 
applications ;  they  knew  the  rules  of  arithmetic,  and  performed  exer- 
cises in  geography ;  and  it  appeared  that  M.  P^reire  had  given  them, 
with  speech,  the  faculty  of  acquiring  abstract  ideas.  The  two  best 
known  of  P^reire's  numerous  pupils  were  Saboreuz  de  Fontenai  and 
D'Azy  d'Etavigny.  The  former  of  these  two  has  written  an  account  of 
the  means  pursued  by  his  teacher,  for  which  we  must  refer  to  the 
work  of  the  Baron  Deg^rando  before  mentioned.  It  appears  that 
Pdreire  employed  articulation,  rea^ling  from  the  lips,  the  manual  alpha- 
bet, and  a  method  of  syllabic  dactylology.  By  this  latter  instrument  of 
instruction  he  was  enabled  to  communicate  very  rapidly  with  his 
pupils,  and  by  the  frequent  use  of  words  in  different  combinations  a 
knowledge  of  their  value  was  imparted  to  them.  Thus  the  frequent 
recurrence  of  words  through  so  rapid  a  mode  of  intercourse  assimilated 
the  acquisition  of  language  to  the  ordinary  process  with  hearing  and 
speaking  persons.  The  channel  of  communication  being  establMed, 
and  a  copious  knowledge  of  words  acquired,  the  art  of  Uie  instructor 
would  be  little  more  difficult  than  that  of  ordinary  education.  A  few 
years  after  Pdreire's  methods  had  received  the  approbation  of  the 
Academy  of  Sciences,  Emaud  presented  to  them  a  memoir  on  what  he 
had  attempted  for  the  deaf  and  dumb.  The  society  gave  him  encou- 
ragement, but  it  appears  that  the  pupil  brought  under  their  notice  was 
not  far  advanced  in  instruction.  Emaud's  attempts  were  more  par- 
ticularly directed  to  measures  of  physical  relief ;  ho  revived  the  sense 
of  hearing  in  some  cases  where  it  had  been  partially  lost,  and  he  asserts 
that  he  had  never  met  with  an  instance  of  total  deafness.  Articulation 
was  the  principal  means  he  employed.  In  1779  the  Abb^  Deschamps 
published  his  '  Cours  El^mentaire  d'Education  des  Sourds-Muets.*  To 
the  education  of  this  class  of  persons  he  devoted  his  life  and  his  fortune. 
He  followed  in  the  track  of  Amman,  giving  the  preference  to  articu- 
lation and  the  alphabet  upon  the  lips,  over  the  methodical  signs  of  the 
Abbd  de  I'Ep^e.  His  establishment  was  at  Orleans,  where  he  received 
paying  pupiLs,  and  instructed  the  indigent  gratuitously. 

In  tracing  these  early  steps  in  the  instruction  of  the  deaf  and  dumb, 
we  have  attended  more  particularly  to  the  working  parts  of  the  different 
methods  by  which  such  instruction  was  intended  to  be  conveyed.  We 
have  passed  over  the  various  philosophic  theories  with  which  some  of 
these  methods  are  incumbered,  because  they  are  either  forgotten,  or 
rendered  obsolete  by  recent  discovery.  Much  learning  was  anciently 
wasted  on  subjects  in  themselves  trivial,  mysterious,  or  incomprehen- 
sible, yet  to  such  researohes  we  owe  much  valuable  knowledge.  It 
seems  that  no  investigation  into  the  laws  of  nature,  however  absurd  or 
unattainable  the  immediate  object  of  such  investigation,  is  utterly 
without  reward.  The  alchemists  of  olden  times,  though  failing  to  dis- 
cover the  wonderful  stone  for  which  they  sought,  found  out  new 
properties,  new  substances,  and  new  combinations,  which  cheered  their 
labours  and  conferred  direct  benefits  on  society.  So,  with  many  of  the 
writers  we  have  noticed,  their  speculations,  though  wild,  have  not  been 
in  vftin ;  the  useful  parts  of  their  systems  have  been  retained,  and  are 
now  diffusing  good  among  the  class  for  whom  they  laboured. 

The  Abbd  de  I'Epde  was  one  of  the  most  active  and  benevolent 
labourers  in  this  task  of  humanity.  He  brought  into  systematic  ope- 
ration the  notions  which  had  previously  prevailed  on  the  possibility  of 
conveying  intellectual  knowledge  to  deaf-mutes,  and  added  to  these 
stores  of  experience  from  the  resources  of  his  own  highly-gifted  and 
well-discipUned  mind.  He  certainly  succeeded  to  a  greater  extent 
than  any  of  his  predecessors  in  enlisting  the  public  feeling  in  his 
favour,  and  in  drawing  the  attention  of  sovereigns  to  one  of  the  most 
unquestionable  works  of  charity  and  of  mercy ;  yet  his  name  has  not 
been  suffered  to  descend  to  posterity  unstained  by  obloquy,  nor  un- 
dimmed  by  malignant  censure.  It  appears  that  accident  first  made 
him  acquainted  with  the  deaf  and  dumb ;  benevolence  led  him  to  the 
consideration  how  their  wants  might  be  supplied.  He  remembered 
that  his  tutor  had  once  proved  to  him  that  ^ere  is  no  more  natural 
connection  between  metaphysical  ideas  and  the  articulated  sounds  that 
strike  the  ear,  than  between  the  same  ideas  and  the  written  characters 
that  strike  the  eye,  and  that  his  tutor  drew  this  conclusion  : — that  it 
was  as  possible  to  instruct  the  deaf  and  dumb  by  writing,  always 
accompanied  by  visible  signs,  as  to  teach  other  men  by  words  delivered 
orally,  along  with  gestures  indicative  of  their  signification. 


In  the  early  part  of  De  TEp^e's  career  he  met  with  the  work  of  Bonet 
before  mentioned,  and  the  enlai^ged  treatise  by  Amman, '  Dissertatio 
de  Loquela.'  With  these  guides,  aided  by  the  enthuriaam  which 
formed  a  part  of  his  character,  he  pursued  his  task  vigorously  and  with 
a  certain  amount  of  success ;  not  with  the  success  of  some  of  his  fore- 
runners in  the  art,  who  had  devoted  themselves  entirely  and  for  years 
to  individual  pupils.  The  abbd  had  a  laige  number  of  pupils  to  whom 
he  devoted  his  life  and  patrimony.  Every  one  who  has  been  a  teacher 
knows  well  the  degree  of  success  which  he  may  expect  if  his  whole 
mind  is  concentrated  upon  the  improvement  of  a  few  individuals,  and 
the  difficulties  he  may  anticipate  if  his  attention  is  divided  among  a 
great  number  of  pupils.  The  abb6  appears  to  have  made  use  of  arti- 
culation in  one  part  of  his  career,  for  he  wrote  a  treatise  on  the  mode 
of  teaching  by  this  auxiliary ;  this  treatise  was  chiefly  derived  from 
the  writings  of  Bonet  and  Amman.  He  employed  dactylology  also  in  a 
subordinate  degree.  Pictures  he  found  an  uncertain  resource,  and 
only  useful  in  the  earlier  stages  of  instruction.  Methodical  signs, 
writing,  and  natural  signs,  were  the  means  on  which  he  chiefly 
depended  for  the  conveyance  of  intellectual  knowledge. 

In  acquiring  a  second  language,  those  who  already  possess  one  have 
at  command  a  comparative  granunar  which  informs  them  to  a  certain 
extent  of  the  value  of  words  in  certain  connection  with  others ;  but 
the  deaf  have  no  such  advantage;  their  natural  and  uncultivated 
language — gesture— is  powerless  for  everything  but  the  expression  of 
their  most  ordinary  wants ;  they  have  no  separation  of  their  ideas  into 
classes,  such  as  produce  the  parts  of  speech  in  more  perfectly  formed 
languages.  Adplung  mentions  the  inhabitants  of  the  countries  oq  the 
Asiatic  continent  as  having  "but  one  sound  to  ngtuij  joyful,  joy,  to 
rejoice ;  and  that  through  all  persons,  moods,  and  tenses.  The  mere 
radical  ideas  are  set  down  together,  the  connecting  links  must  be 
guessed  at  They  form  plurals  as  children  do,  either  by  repetition,  as 
tree,  tree,  or  by  adding  the  words  mucA  or  ot?ier,  as  tree  much,  tree  other.^ 
Mithridates,  v.  i.  p.  18.  Thus  it  is  with  the  naturally  deaf,  the  radical 
idea  is  all  that  their  gestural  language  is  capable  of  expresnng  until 
modified  by  those  arbitrary  forms  of  speech  which  are  the  aocessories 
of  every  poUshed  language. 

In  onier  to  represent  the  good  abb4  fairly,  we  wiU  take  two  examples 
of  his  procesQ  of  teaching,  from  the  translation  of  his  own  work,  pub- 
lished in  England  in  1801.  He  is  about  to  teach  the  present  tense  of 
the  verb  to  carry.  "  Several  deaf  and  dumb  pupils  being  round  a  table, 
I  place  my  new  scholar  on  my  right  hand.  I  put  the  forefinger  of  my 
left  hand  on  the  word  /,  and  explain  it  by  signs  in  this  manner  :  show- 
ing myself  with  the  forefinger  of  my  right,  I  give  two  or  three  gentle 
taps  on  my  breast  I  then  lay  my  left  forefinger  on  the  word  carry, 
and  taking  up  a  large  quarto  volume,  I  carry  it  under  my  arm,  on  my 
shoulder,  on  my  h^,  and  on  my  back,  walking  all  the  while  with  the 
mien  of  a  person  bearing  a  load.  None  of  these  motions  escape  obser- 
vation. I  return  to  the  table,  and  in  order  to  explain  the  second 
person,"  &c.  All  this  is  as  good  as  any  process  employed  in  the 
present  day,  and  illustrates  the  application  of  natural  signs.  The  next 
example  is  one  in  which  signs  of  reduction  are  employed.  M.  Linguet 
had  observed  that  the  deaf  and  dumb  were  demi-automatons.  The 
abb^  addressed  him,  and  a  short  time  after  Linguet  visited  the  abbd 
and  his  pupils.  "  I  requested  him,**  says  the  Abb^  de  I'Ep^,  "  to  pro- 
pose at  his  fancy,  some  abstract  ideas  to  be  delivered  l^  methodical 
signs  to  the  deaf  and  dumb.  As,  out  of  compliment,  he  referred  the 
choice  to  me,  I  addressed  him  to  this  effect : — *  Intellect,  inteHectual, 
intelligent,  intelligence,  intelligibility,  intelligible,  unintelligible,  intelligibly, 
unintelligibly,  unintelligibility :  hero  are  nine  words  all  generated  from 
"  intellect,"  to  be  expressed  by  distinct  methodical  signs.  Comprehen- 
eible,  incomprehensible,  comprehensibly,  incomprehensibly;  Conceirable, 
inconceivable,  inconceivably  ;  Idea,  imagincUion,  imaginable,  wiimaginable  ; 
Faith,  credence,  credible,  credibly,  incredible,  incredulous,  incredulity: 
here,  learned  sir,  is  a  cluster  of  abstract  ideas,  which  shall  be  left  to 
your  option.'  After  some  further  little  contest  of  politeness,  he  selected 
the  word  unintelligibility,  doubtless  conceiving  it  of  greater  difficulty 
than  the  rest.  It  was  instantly  rendered  to  the  pupil  and  written 
down.  While  he  was  viewing  it  with  eyes  of  amazement,  I  thus  re- 
sumed, 'Barely  to  produce  the  word  you  specified,  learned  sir,  is  a 
mere  nothing.  I  will  now  unfold  to  you  the  means  taken  to  prompt  it 
by  methodical  signs;  the  exposition  will  not  detain  you  long.  Five  of 
these  signs  were  fully  sufficient  to  designate  the  word ;  and  you  saw 
with  what  celerity  they  were  given.  The  first  signifies  "  not  an  external 
but  an  internal  action ; "  the  second,  "  of  reading  the  mind,  that  is,  ex- 
hibiting the  disposition  of  apprehending  the  things  proposed  t-i  it ; " 
the  third  announces  "the  possibility  of  this  disposition,"  whence 
arises  the  appropriate  noun-adjective,  intelligible;  which,  being  a  con- 
crete quality,  is  converted  into  the  abstract  by  a  fourth  sign,  forming 
intelligibility  ;  and  a  fifth  sign  being  added  for  negation,  unintelligibility 
is  produced.'"  By  this  and  other  examnles  M.  Linguet  was  convinced 
that  his  expression  was  inaccurate  and  inconsiderate;  but  we  need 
not  follow  out  the  examination  which  the  pupils  underwent  in  his 
presence.  We  have  quoted  this  example  in  order  to  show  the  mecha- 
nical nature  of  the  signs  employed.  That  these  were  well  qualified  for 
dictation  of  words  was  sufficiently  proved  in  the  abbd's  experience, 
but  the  words  might  be  produced  by  the  pupU  from  the  signs  of 
the  teacher,  without  their  being  understood,  just  as  an  ordinary 
schoolboy,  imused  to  Latin  ezeroises,  might,  from  the  dictation  of 
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bis  teacher,  produce  esumples  without  underfttandiug  a  eingle  idea 
which  they  oontaiued. 

In  distinguishing  gender,  the  abh6  my», "  The  gender  is  explained  by 
putting  our  hand  to  our  hat  for  the  masculine,  and  to  the  ear,  the  part 
to  which  a  female's  head-dress  extends,  for  the  feminine."  In  the 
English  institutions  the  hand  is  placed  to  the  beard  to  denote  the 
masculine,  and  drawn  along  the  forehead,  in  allusion  to  the  parting  of 
the  hair,  for  the  feminine.  The  following  is  the  generally  received 
sign  for  singular  and  plural :  ''  The  elevation  of  the  ri^t  thumb 
designates  the  singular,  the  motion  of  several  fingers  the  pluraL"  The 
following  is  also  good :  '^  To  express  doubt,  we  turn  our  head  to  the 
right,  a  yes,  and  to  the  left,  a  no  ;  whidb  of  the  two  will  take  place  we 
cannot  tell;  we  shall  know  only  by  the  event.'*  Many  similar  examples 
might  be  a^iduced :  how  superior  are  these  to  "  twirling  two  fingers 
round  each  other  while  declining,  that  is,  while  descending  from  the 
first  to  the  sixth/'  to  signify  the  term  cote  ;  or  **  the  left  hand  under 
the  right  for  the  noun>eubstantive,''  and  "the  right  under  the  left  for 
the  adjective,"  will  be  readily  perceived. 

We  do  not  regard  the  success  of  the  Abb^  do  I'Ep^  as  complete, 
but  we  are  satisfied  that  he  pursued  his  methods  witii  openness  and 
candour,  and  with  the  single  desire  of  promoting  the  moral  and  intel- 
lectual advancement  of  the  deaf  and  dumb.  Heinioke  of  Leipzig,  and 
P^reire  of  Paris,  must  be  reffarded  as  hia  rivals,  but  he  invited  them  to 
a  diaouasion  of  the  meqts  of  the  various  systems,  which  they  declined. 
While  the  good  abb^,  with  that  frankness  which  formed  a  beautiful 
feature  in  his  character,  solicited  the  examination  and  the  judgment  of 
the  learned  upon  his  methods,  his  rivals  shrouded  their  proceedings 
under  a  veil  of  mystery.  The  abb^  devoted  his  life  and  whole  fortune, 
excepting  a  bare  supply /for  his  own  wants,  to  the  service  of  the  class 
whom  he  had  taken  under  his  protection.  Pdreire  refused  to  disclose 
his  methods,  except  for  a  large  recompense ;  and  Heinioke,  in  addition 
to  receiving  payment  from  the  rich,  had  four  hundred  crowns  annually 
allowed  him  by  the  grand  duke  of  Saxony.  Both  these  persons  made 
the  art  they  prof  essml  an  interested  speeulation ;  the  Abbi  de  I'Ep^e 
only  tolerated  the  rich — ^he  was  proud  of  being  the  instructor  of  the 
indigent.  His  sucoeosor,  the  Abb^  Sicard,  carried  forward  the  principles 
of  De  I'Ep^ ;  he  instructed  his  pupils  in  the  elements  of  composition, 
a  branch  of  their  education  comparatively  new,  and  in  which  Sicard 
most  completely  evinced  his  superiority  over  his  master.  Sicard  at 
first  conducted  a  school  at  Bordeaux ;  on  the  death  of  the  Abb^  de 
TEp^e,  Sicard  was  called  to  fill  his  place  at  Paris.  The  philosophical 
opinions  and  penetrating  views  which  Sicard  maintained  and  practised 
are  well  developed  in  his  *  Cours  d'Instruction  d'un  Sourd-Muet/  in 
which  is  devdoped  tiie  plan  on  which  he  conducted  the  education  of 
his  celebrated  pupil  Massieu.  He  followed  the  leading  principles  of 
De  TEp^,  particularly  in  employing  methodical  signs  as  one  of  the 
chief  instruments  of  instruction;  he  considered  well  the  nature  of 
language,  and  by  his  clear  and  analytical  methods  of  sensible  illustra- 
tion, he  contrived  to  make  the  leading  principles  of  grammar  familiar 
to  hia  pupils.  In  the  latter  years  of  Sioard's  practice  he  thought  more 
favourably  of  articulation,  as  a  means  of  rapid  communication  between 
master  and  pupil,  than  he  had  done  at  the  commencement  of  his 
career.  The  Baron  Deg^rando  says  of  his  most  popular  work, "  When 
we  TeaA.  the  '  Cours  d'Instruction  d'un  Sourd-Muet/  we  almost  fancy 
that  we  are  reading  a  kind  of  philosophical  romance.  It  borrows  its 
forms,  and  creates  a  similar  interest ;  we  find  in  it  something  of  the 
romance  of  the  Arabian  TheophaU  {*  Le  Philosophe  Autodidactique ') ; 
something  which  appears  borrowed  from  the  pictures  of  BufFon,  the 
statue  of  Condillac,  and  the  Enulius  of  Rouaseau ;  it  is  a  soul  which 
has  hitherto  alumbered,  which  awakes ;  an  intelligent  life,  which  begins 
to  develop  itself,  amid  a  variety  of  scenes,  to*the  voice  of  the  in- 
structor ;  it  is  a  kind  of  aavage,  strange  to  our  customs,  who  is  initiated 
into  our  ideas,  our  knowledge,  and  at  the  aame  time  into  our  language. 
The  Abbd  Sicard  enlarges  upon  each  of  these  progressive  stages,  and 
spreads  over  them  the  chiutn  of  a  drama ;  he  paints  with  warmth 
the  uncertainties  and  the  joys  of  the  master  and  the  pupil ;  and  he 
succeeds  in  thus  showing,  in  an  animated  picture,  definitions  and  pro- 
cesses which  appear  the  most  barren  in  their  nature ;  he  gives  a  shape 
to  the  most  abstract  notions ;  it  might  be  said  that  the  Abb^  Sicard  is 
the  painter  of  ayntcus  and  the  poet  of  grammar.  This  work  went 
through  several  editions,  and  we  need  not.  be  surprised  at  it,  for  it  is 
not  to  the  deaf  and  dumb  alone  that  it  may  be  profitable." 

Of  the '  Theorie  des  Signes,'  a  work  founded  on  the  principles  of  the 
Abb^  de  I'Ep^e,  we  can  only  give  a  faint  sketch.  It  is  a  kind  of 
dictionaiy,  in  which  the  expressions  of  the  face,  and  the  attitudes  of 
the  body,  for  the  communication  of  certain  ideas,  are  described.  The 
arrangement  is  not  the  ordinary  alphabetical  form  of  a  dictionary,  but 
a  kind  of  logical  order  "  more  conformable  to  the  natiu-e  of  things,  and 
the  growth  and  expansion  of  ideas."  The  work  is  divided  into  twelve 
classes  of  things,  adopting  in  each  class  an  alphabetical  order  cor- 
responding to  the  French  language.  These  claiBses  are  arranged  as 
follows : — 

1.  Signs  of  names  of  the  most  common  objects,  and  such  as  come 
under  observation  during  infantile  years ;  these  are  the  parts  of  the 
body,  clothing,  food,  beverages,  a  town  and  its  parts. 

2.  Vegetables,  comprising  forest-trees,  shrubs,  fruit-trees,  culinaxy 
vegetables,  medicinal  herbs,  wild  plants,  &c. 

8.  Minerab—gold,  silver,  copper,  brass,  lead,  tin,  iron,  fto. 


4.  Of  man — ages  of  man,  relationships,  school,  institution,  college, 
officers,  domestics  and  servants  of  a  house,  tradespeople,  mechanics, 
merchants;  the  liberal  arts;  titles,  dignities  in  towns,  cities,  and 
states,  and  their  functions;  terms  of  war;  acdesiastics,  and  monastio 
functionaries. 

5.  Of  God,  angels,  saints. 

6.  Of  the  elements ;  of  fiaiy,  luminous,  and  watery  meteon ;  the  ftt* 
mament,  earth,  cardinal  points,  signs  of  tiie  lodiao. 

7.  Parts  of  the  world ;  names  of  nations,  empires,  kingdoms,  repub* 
lies,  capitals,  principal  islands,  &o. 

8.  Numbers,  measures,  weights,  time,  money,  exchanges,  commeroa. 

9.  Organic  qualities  of  man;  abstiuot  organic  qualities  of  man; 
maladies  of  the  body. 

10.  Qualities  of  matter ;  such  as  strike  the  senses  of  man,  dimensionii 
shapes,  surfaces,  extent,  quantity,  lines,  angles. 

11.  Physical  actions  of  man,  such  as  are  expressed  by  verbs. 

12.  Intellectual  and  moral  actions  of  man,  expressed  by  verbs,  nouns, 
adjectives,  and  adverbs. 

These  are  the  divisions  Sicard  adopted  for  his  nomenclature,  which 
occupies  nearly  the  whole  of  the  two  volumes  comprising  the  work,  the 
latter  portion  of  which  is  purely  grammatical ;  in  it  the  diflTersnt  parte 
of  speech  are  considered,  not  only  under  a  general  view,  but  under 
certain  divisions  which  indicate  their  value,  and  assimilate  those  whid^ 
bear  a  relationship  to  each  other;  thus  adverbs  of  manner,  of  ntmber, 
of  place,  of  ^^uantUy,  of  quality,  of  interrogaUon,  of  afirmatum  and 
negatim,  of  time,  of  dovit  and  inquiry,  and  of  comparison,  are  distinct^ 
and  separately  treated  ol  Without  questioning  whether  the  dassifi- 
oation  adopted  in  the  twelve  divisions  of  the  *  Theory  of  Signs '  be  the 
best,  we  may  see  in  such  a  classification  the  kind  of  gradations  needful 
for  supplyiog  the  deal  with  an  extensive  nomenclature ;  and  though 
few  instructors  would  make  the  work  a  practical  one,  so  for  as  to  adopt 
the  system  of  methodical  signs  there  developed,  yet,  as  a  text-book,  it 
unfolds  apian  which  any  teacher  may  modify  according  to  his  own 
views.  We  think  the  work  is  less  valued  than  It  deserves  to  be,  for  as 
■igns  will  to  a  certain  extent  be  always  in  use  among  the  deaf  and 
dumb,  especially  in  those  institutions  where  they  are  educated,  the 
theory  of  signs  would  be  found  of  great  use  as  a  work  of  reference  to 
all  teachers.  We  need  not  panegyrise  the  Abb^  Sicard ;  his  exertions 
:f  or  the  deaf  and  dumb  are  well  known  in  this  country,  which  he  visited 
during  the  political  troubles  of  France  in  1815 ;  his  merits  are  adcnow- 
lodged  wherever  the  education  of  the  deaf  is  pursued.  We  have  some- 
times been  surprised  that  the  '  Qours  d'Instruction  d'un  Sourd-Muet ' 
has  not  been  translated  into  our  language.  Independent  of  its  novelty 
and  interest  as  connected  with  its  more  immediate  design,  its  gradual 
unfolding  of  a  great  mind  involved  in  moral  and  intellectual  darkness, 
by  a  metaphysician  of  high  endowments,  presents  some  interesting 
psychologi<»l  facts  which  would  make  it  serviceable  in  general  educa- 
tion; the  illustrations  of  language  and  the  development  of  ideas  are 
iust  such  as  an  acoomplished  and  UvaIv  teacher  would  desire  to  place 
before  hia  pupils,  to  assist  in  conveying  to  their  minds  a  just  esti- 
mation of  the  value  of  words,  and  the  knowledge  which  they  serve  to 
impart. 

in  England,  after  the  time  of  Bulwer,  Wallis,  Sibscota,  and  Dal- 
gamo,  the  art  slumbered  for  many  years.  It  was  revived  by  Heniy 
Baker,  the  naturalist  and  microscopical  observer,  who  taught  dumb 
persons  to  speak,  and  of  whom  it  is  recorded  by  Dr.  Samuel  Johnson, 
that  he  once  "  gave  him  hopes  of  seeing  his  method  published ; "  he 
however  kept  the  plan  he  followed  secret  Of  the  extent  of  his  success 
we  kuow  nothing,  but  it  is  said  that  the  namea  of  some  of  the  first 
families  in  the  limd  are  among  those  of  his  scholars.  [Baker,  Henrt, 
Bioo.  Dnr.]  About  the  year  1760,  Thomas  Braidwood  had  an 
academy  at  Edinburgh,  where  he  taught  the  dumb  to  speak,  and 
cured  impediments  in  the  speech.  He  professedly  pursued  the  plan  of 
Dr.  Wallis,  as  developed  in  the  '  Philosophical  Transactions.'  Articu- 
lation was  therefore  the  chief  instrument  of  instruction,  and  the 
prindpal  medium  of  communication  between  the  pupil  and  teacher. 
In  1788  Braidwood  removed  hia  school  to  Hackney,  where  he  enjoyed 
for  many  years  a  deserved  reputation  for  his  successful  application 
of  the  discoveries  of  his  predecessors.  [Braidwood,  Bioo.  Diy.] 
Under  him  the  late  Dr.  Watson  became  acquainted  with  those  prin- 
ciples which  he  brought  to  much  greater  perfection  than  his  prede- 
cessor, and  developed  in  his  work  on  the  '  Instruction  of  the  Deaf  and 
Dumb,'  and  which  he  practised  during  his  long  superintendence  of  the 
Asylum  in  Kent  Road,  London.  Indeed  Dr.  Watson  was  to  Mr. 
Braidwood  what  Sicard  was  to  De  I'Ep^e ;  the  disdplea  in  each  instance 
gave  solidity  and  permanence  to  the  systems  of  their  respective 
masters. 

The  teachers  of  the  deaf  and  dumb  of  the  present  dav  are  divided, 
as  formerly,  into  two  classes,  namely,  those  who  make  articulation,  and 
reading  on  the  lips,  their  main  auxiliaries  of  instruction,  but  who  gene- 
rally use  dactvlology  and  picturea  also ;  and  those  who  depend  more 
upon  natural  or  imitative  signs,  and  who  also  employ  writing, 
pictures,  and  dactylology.  In  only  one  school  in  England,  that  of 
London,  is  articulation  systematically  followed ;  in  all  the  provincial 
schools  it  is  discarded  as  a  main  instrument  of  instruction,  though  in  a 
few  it  occupies  a  very  subordinate  place.  In  teaching  the  d^  and 
dumb,  the  first  object  in  view  is  to  impart  to  him  the  language^  of 
his  country ;  the  second  is  grounded  on  this — to  fill  his  mind  with 
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intellectual,  moral,  and  religioua  truth.  These  two  objects  are  generally 
made  to  accompany  each  other  ;  the  communication  of  knowledge  in 
easy  language  famLLiariaes  him  with  the  forms  of  language,  and  the 
ezerciBes  themselves  are  made  the  vehicle  of  valuable  knowledge.  In 
teaching  vocal  sounds  to  the  deaf,  the  eye  and  the  sense  of  touch  are 
chiefly  employed  ;  the  letters  of  the  alphabet  are  classified;  the  soimds 
that  are  labud,  dental,  lingual,' guttural,  nasal,  and  those  which  are 
combinations  of  two  or  more  of  these,  are  taken  in  such  an  order  that 
the  pupil  may  discern  differences  in  their  similarities,  and  in  some 
instances  the  organs  of  speech  are  shown,  by  means  of  drawings,  in  the 
required  positions  for  the  emission  of  certain  sounds. 

The  open  mouth,  the  widening  lips,  and  part  of  the  tongue,  may  be 
shown  in  the  pronunciation  of  a,  the  nearly  closed  lips,  hiding  both 
tongue  and  teeth  iau;  inb  the  compression  of  the  lips  can  be  accu- 
rately shown,  and  the  labial-nasal  soimd  m,  may  be  said  to  be  exhibited 
in  the  closed  lips,  and  by  a  line  of  dots  to  show  the  emission  of  air 
through  the  nostrils.  It  must  be  clearly  tmderstood  that  such  draw- 
ings are  chiefly  useful  in  showing  the  positions  of  the  organs. 

Accompanying  the  exercise,  the  pupil  must  be  made  to  notice  the 
external  organs  of  speech  in  his  teacher,  to  feel  the  vibration  with  his 
own  hand  which  sound  creates  in  the  trachea,  and  also  to  feel  those 
emissions  of  breath  which  are  caused  by  the  production  of  certain 
soimds.  He  will  be  made  to  imitate  such  utterance ;  and  by  the  ex- 
ercise of  patience  and  ingenuity  on  the  part  of  the  teacher,  ingenuity 
chiefly  directed  to  those  little  arts  which  refer  to  the  mechanism  of 
speech,  and  patience  that  will  not  be  discouraged  by  repeated  failures, 
the  pupil  will  succeed  in  imitating  what  he  observes,  and  in  time  he 
will  accomplish  what  is  required.  In  Wilkins's '  Essay  towards  a  Real 
Character'  there  is  a  ^diagram  of  the  positions  of  the  organs  for  pro- 
ducing vocal  sounds,  which  may  be  consulted  with  advantage,  though 
not  in  every  instance  accurate.  While  a  pupil  is  engaged  in  acquiring 
the  articulated'  sounds  he  may  also  be  employed  in  writing  letters 
which  they  indicate,  and  in  learning  their  shapes  by  the  eye;  he  may 
also  be  initiated  in  the  manual  alphabet.  In  teaching  the  deaf  articu- 
lation, the  Tiomea  of  the  letters  are  not  taught,  but  their  powers;  tiiua 
in  the  sentence,  "  Fame  can  charm  all;"  the  vowel  a  has  a  different 
sound  in  each  combmation,  and  each  sound  must  be  taught  and 
practised  separately  till  it  is  aoquired,  and  so  on  with  the  other  vowels ; 
the  consonants  are  classified  too,  and  whether  a  breathing  is  required 
as  in  f,  th,  s,  sh,  p,  &c.,  or  a  murmuring  as  in  v,  th,  z,  b,  d,  g,  &c.,  care 
is  taken  not  to  call  them  by  their  ordinary  alphabetical  names.  In 
Edgeworth's '  Practical  Education '  the  consequence  of  teaching  hear- 
ing children  alphabetic  sounds  is  thus  exhibited.  A  chil^  having 
learned  the  alphabet,  and  having  to  read  the  words.  Here  u  iome  apple 
pie,  would,  it  is  fairly  enough  suggested,  pronounce  thus :  Atheare  %a 
etoeme  apepeU  peune.  This  is  not  exaggerated;  with  hearing  chUdnai, 
constant  reading  corrects  the  tendency ;  but  numerous  instances  of 
this  nature  must  and  do  occur  among  the  deaf,  who  in  many  cases 
retain  the  first  impressions  they  receive  as  to  the  sounds  of  letters. 

Another  primary  auxiliary  in  the  education  of  deaf-mutes  is  that 
modification  of  the  language  of  gesture  called  natural  signs.  In  this 
language  the  deaf  and  dumb  take  great  pleasure ;  if  unrestrained,  it 
would  be  their  only  mode  of  communication  with  each  other;  and  they 
appear  to  find  in  its  resources  all  that  is  necessary  to  give  life  and  force 
to  their  ideas.  The  quick  changes  of  countenance  which  they  exhibit, 
the  sparkling  eyes,  the  lighted-up  features,  the  sarcasms,  &e  sensi- 
bilities thus  expressed;  the  transitions  "from  grave  to  gay,  from 
lively  to  severe,"  all  faithfully  portrayed  in  the  ever-varying  index  of 
their  mind,  speak  at  once  in  favour  of  this  language  as  the  truest 
mirror  of  their  thoughts,  hopes,  wishes,  and  feelings,  and  inform  us  that 
this  language  is  nature's  most  perfect,  most  expressive  interpreter.  To 
this  rude  though  powerful  mode  of  intercourse,  which  all  the  deaf 
PjoesesB  in  a  higher  or  lower  degree,  those  who  are  more  intelligent  add 
signs  of  description,  by  which  they  are  able  to  explain  facts  and 
circumstances  which  have  been  brought  under  their  ob^rvation.  The 
teacher  takes  advantage  of  this  method  of  communication  to  add  to 
their  stores  of  knowledge,  to  enrich  and  extend  the  sphere  of  their 
thoughts,  to  give  them  new  food  for  the  mental  operations,  all  of 
which  may  be  accomplished  during  the  time  that  words  and  the 
language  of  their  country  is  imparted  to  them.  Thus  a  conventional 
language  is  formed  which  assists  in  their  intellectual  culture,  in- 
creases their  happiness,  and  shows  them  in  some  degree  the  con- 
nection which  exists  between  themselves  and  the  objects  by  which 
they  are  surrounded.  In  many  institutions  this  use  is  made  of  signs  : 
new  knowledge  is  most  effectually  communicated  by  their  aid.  The 
sixteenth  report  of  the  New  York  Institution  for  the  Deaf  and  Dumb 
furnishes  an  exapaple  of  which  we  can  avail  ourselves  to  show  the 
great  benefit  of  signs  in  the  business  of  instruction.  The  natural  signs 
for  the  words  in  which  the  sense  of  the  sentence  is  comprised  will 
readily  occur  to  the  reader.  "  Let  it  be  supposed  that  an  instructor 
should  wish  to  produce  the  following  sentence  :  '  A  horse  runs  away 
with  a  boy,  throws  him  off,  and  kills  him.'  It  is  not  at  all  probable 
that  such  a  combination  of  circumstances  would  occur  at  the  moment, 
and  thus  enable  him  to  take  his  pupils  to  the  window  and  point 
them  out.  He  must  have  recourse,  then,  to  signs.  It  is  inmiaterial 
what  selection  of  place  and  circumstance  is  made,  provided  only  that 
the  facts  to  be  enunciated  are  clear  and  prominent.  The  scene  of  the 
occurrence  may  be  laid  in  the  dty.    The  boy  is  riding  slowly  along. 


staring  at  the  multitude  of  new  objects  which  meet  his  view,  and 
wholly  forgetful  of  his  horse.  Suddenly  a  military  company  appears 
from  a  cross-street,  with  drums  beating  and  colours  flying.  The 
horse  becomes  frightened  and  beyond  control :  he  dashes  through  the 
street  at  a  furious  rate.  The  boy  clings  to  the  saddle,  but  is  at  length 
thrown  with  violence  on  the  pavement.  The  blood  is  seen  spouting 
from  his  mouth  and  nostrils.  People  gather  around  and  raise  him  up. 
They  feel  his  pulse ;  but  it  has  c^ised,  and  the  breath  of  life  is  gone : 
the  boy  is  dead.  During  this  description,  the  class  are  looking  most 
intently  on  the  instructor.  Every  eye  is  fixed,  and  every  countenance 
full  of  expression.  He  has  now  obtained  everything  for  which  he 
laboured.  Their  ideas  and  notions  of  the  fact  are  as  clear  and  explicit 
as  his  own  ;  and  it  only  remains  to  express  them  by  written  language. 
To  imagine,  as  some  have  done,  that  this  process  of  writing  is  a 
irantlation  of  signs  into  language,  is  wholly  erroneous.  It  is  no  more 
a  translation  than  the  same  expression  of  a  speaking  child  would  be, 
when  the  casualty  should  actually  occur."  To  this  we  will  only  add, 
that  the  rapidity  ^vith  which  such  a  description  is  conveyed  to  the 
pupils  is  inconceivably  great,  and  takes  very  little  longer  than  the  com- 
mimication  of  the  occurrence  vocally,  in  its  shortest  form.  But  the 
disadvantage  attending  such  a  mode  of  intercourse,  when  a  langua^ 
has  to  be  taught,  is  not  recompensed  by  its  rapidity,  as  the  ^ords  and 
the  syntax  of  spoken  languages  are  not  employed  in  such  descriptions ; 
the  pupils  are  consequently  left  ignorant  of  the  grammatical  oon- 
struction  of  sentences.  It  is  therefore  found  necessary  to  unite  natural 
and  descriptive  signs  with  writing  or  dactylology,  in  the  use  of  which 
the  idiom  of  the  maternal  language  is  preserved.  Most  of  the  English 
and  American  institutions  employ  the  signs  we  have  described ;  tiiis 
auxiliary  is  also  employed  at  Paris,  at  Yverdun,  at  Vienna,  Toulouse, 
Nancy,  Besan^ on,  Bachtelen,  Pisa,  and  at  several  other  institutiona 
Mimic  signs  will  always  possess  this  advantage  to  the  deaf  over  every 
other  m(^e  of  intercourse,  that  they  present  to  them  a  lively  picture, 
in  which  facts  and  circumstances  can  be  constantiy  and  instantaneously 
reproduced ;  they  address  themselves  immediately  to  their  perceptive 
powers,  and  lead  them  intuitively,  and  by  a  direct  process,  to  form 
just  connections  and  conclusions;  while  our  conventional  tongues, 
whether  addressed  to  them  by  articulation,  by  writing,  or  by  dactylo- 
logy, act  upon  them  by  the  circuitous  paths  of  association,  and  the 
habit  whicA  they  long  follow  of  converting  our  language  into  their 
own. 

One  important  influence  which  the  mimic  language  exercises  on  the 
intellectual  development  of  the  deaf  has  yet  to  be  noticed.  This  results 
from  its  employment  among  themselves.  Much  of  the  knowledge 
which  the  younger  pupils  of  an  institution  obtain  is  through  this 
mediiun.  The  lessons  of  the  teacher  for  many  months  have  less 
influence  on  the  minds  of  his  pupils  than  the  intercourse  with  their 
associates.  This  is  a  powerful  argument  for  bringing  up  the  deaf  and 
dumb  in  public  rather  than  in  private  schools.  Independent  of  the 
stores  of  knowledge  which  an  assemblage  of  deaf-mutes  bring  from 
the  districts  in  which  they  have  lived,  the  fruits  of  their  personal 
observation  and  experience,  the  events  that  have  occurred  within  the 
walls  of  the  institution,  particularly  as  they  bear  upon  actual  occur- 
rences, are  handed  down  by  mimic  and  descriptive  signs  from  one 
generation  to  their  successors ;  and  a  very  valuable  and  available  store 
of  intelligence  is  thus  preserved,  which  at  the  same  time  contributes  to 
the  formation  of  character  and  familiarises  the  pupil  with  the  use  of 
this  species  of  language.  Respecting  methodical  ngni,  we  need  add 
nothing  to  what  has  already  been  said  of  the  method  of  the  Abb^  de 
I'Epde  and  Sicard.  We  think  they  are  not  much  used  at  the  present 
time  in  the  education  of  deaf-mutes. 

Writing  is  emplo^rtsd  id  all  institutions ;  it  is  an  art  which  is  soon 
acquired  sufficientiy  well  for  all  school  purposes.  At  first  it  engages 
the  attention  of  the  pupils,  while  they  endeavour  to  form  on  their 
slates  those  combinations  of  letters,  Uie  meaning  of  which  has  been 
conveyed  to  them ;  and  thus  it  relieves  the  teacher  and  employs  a  new 
set  of  faculties  in  the  pupils.  This  slow  but  permanent  repetition  of 
their  lesson  assists  in  fixing  the  forms,  and  the  matter  conveyed  by 
them,  in  their  minds.  At  a  later  sta^,  it  exercises  similar  influences 
upon  them  in  a  higher  degree ;  and  it  is,  besides,  the  instrument  by 
which  they  give  permanency  to  their  thoughts  and  observations  in 
those  eompontiom  which  form  an  important  exercise  in  these  semi- 
naries. It  is  also  the  medium  to  which  they  chiefly  have  recourse 
among  strangers,  and  among  their  friends,  if  they  find  their  articulation 
is  imperfect,  and  their  signs  not  well  imderstood. 

Dactylology  is  another  auxiliary  in  almost  universal  use.  For  a  more 
particular  view  of  the  utility  and  value  of  this  instrument  of  instruction 
we  refer  to  the  article  Daottloloot. 

Pictures  and  the  art  of  drawing  are  valuable  helps  at  the  commence- 
ment of  instruction.  A  collection  of  all  objects  cannot  be  made,  nor 
can  objects  be  so  conveniently  referred  to  as  representations  of  them. 
Either  by  reference  to  pictures  or  real  objects,  the  first  lessons  are 
conveyed  to  the  deaf,  and  they  impart  an  interest  to  the  exercises 
which  no  other  means  could  supply.  To  those  who  have  not  well  con- 
sidered the  subject,  it  is  a  matter  of  surprise  how  much  of  language 
can  be  represented  by  a  graduated  series  of  engravings,  or  even  by  the 
rude  sketches  which  a  teacher  can  draw  upon  his  tablet  whenever  they 
are  wanted,  to  elucidate  the  subject  which  he  is  desirous  to  impress  on 
the  minds  of  his  pupils.  In  the  \s:Q^fif  J5<^feiip^^e  tyiOQgs^  of  Sicard 
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('Manuel  d'Enseignement  Pratique  dee  Sourds-Mueta '),  the  pictorial 
art  IB  employed  to  exemplify  substantivea,  their  gender  and  number, 
adjectives,  the  cardinal  numbers,  fractional  numbers,  yerbs  neuter  and 
active,  personal  pronomis,  prepositions,  articles,  and  degrees  of  com- 
parison ;  many  other  portions  of  language  may  be  explained  by 
diagrams.  Drawing  is  thus  of  essential  service,  and  the  pupils  often 
have  recourse  to  the  advantages  it  offers  for  any  communications  which 
they  think  will  be  better  comprehended  through  its  medium  than 
others.  This  art  is  therefore  encouraged,  and  in  nearly  all  institutions 
direct  instruction  is  given  to  the  pupils  from  an  early  period  of  their 
education. 

The  auxiliaries  we  have  now  indicated  Bxh  used  for  the  conveyance 
of  all  kinds  of  knowledge ;  in  some  branches  of  study  one  may  have  a 
reference  to  others,  from  its  being  better  adapted  to  their  elucidation. 
Thus  geography  will  always  be  taught  from  maps,  geology  from  sec- 
tions, geometiy  from  diagrams  ;  pictures  wiU  be  used  to  describe 
historioil  events ;  and  signs  will  be  in  requisition  for  the  illustration 
of  the  arts  and  trades  of  men,  as  well  as  for  showing  the  manners  and 
customs  of  distant  nations.  Collections  of  metals,  minerals,  vegetables, 
animals,  animal  substances,  vegetable  substances,  are  of  the  highest 
value,  and  furnish  direct  evidence  of  properties  and  changes  which 
cannot  be  described.  It  will  even  be  necessary  occasionally  to  call  in 
the  assistance  of  the  workshop  and  its  implements,  the  labcnratory  and 
its  apparatus,  in  order  to  perform  experiments,  and  to  exhibit  processes 
before  their  eyes ;  and  while  the  excitement  prevails,  to  make  use  of 
the  opportunity  to  commimicate  not  only  knowledge,  but  the  primary 
aim  of  all  instructors  of  the  deaf  and  dumb— language.  Having  the 
latter,  the  attractive  form  in  which  knowledge  is  presented  will  raise 
in  them  a  desire  to  possess  this  also,  and  the  object  of  the  teacher  is 
fully  accomplished. 

It  has  been  already  mentioned  that  Heinicke  was  the  great  promoter 
in  Germany  of  the  system  of  vocal  articulation  and  reading  on  the  lips 
still  retained  in  the  (German  schools,  and  also  adhered  to  in  the  London 
asylmn,  but  only  exceptionally  followed  in  the  other  schools  of  the 
United  Kingdom.  In  the  year  1844,  in  consequence  of  some  state- 
ments put  forth  by  the  secretary  of  the  Massachusetts  Board  of 
Education,  the  directors  of  the  New  York  Institution  felt  themselves 
cdled  upon  thorou^y  to  investigate  the  results  of  the  vocal  system 
pursued  in  Qermany,  as  oomparad  with  the  modes  of  instruction 
adopted  in  the  New  York  and  other  American  institutions,  which  are 
generally  those  of  the  provincial  schools  of  this  country.  It  had  been 
asserted  officially,  that  the  institutions  for  the  deaf  and  dumb  in 
Prussia,  Saxony,  and  Holland  were  decidedly  superior  to  those  of 
America ;  that  the  Qerman  instructors  possessed  the  art  of  teaching 
their  deaf  and  dumb  pupils  to  speak  subsUntiaUy  in  all  cases  as  other 
men  speak,  and  thus  restoring  them  to  society.  And  these  assertions 
were  put  forth  with  that  apparent  novelty  which  implied  that  the 
American  teachers  of  the  do^  and  dumb  were  wrapped  up  in  com- 
fortable ignorance  of  a  controversy  at  all  times  interesting,  but  which 
at  the  time  had  been  all  but  unanimously  decided  in  England  and 
America,  as  well  as  in  most  of  the  other  countries  where  the  education 
of  the  deaf  and  dumb  had  made  any  progress. 

The  New  York  board  of  directors,  therefore,  availed  themselves  of  a 
visit  to  (Germany  of  the  Rev.  Qeorge  E.  Day,  to  set  this  vexed  question 
at  rest  No  man  could  have  been  better  qualified  for  such  a  miasion. 
He  had  been  for  some  years  a  teacher  in  the  New  York  Institution, 
and  he  was  familiar  with  both  the  theory  and  the  practice  of  deaf-mute 
instruction.  He  possessed  a  competent  knowledge  of  the  French  and 
Qerman  languages;  and  his  object  in  going  into  Qermany  was  the 
prosecution  of  literary  and  theological  studies.  He  had  also  powers  of 
discrimination  and  philosophical  habits,  which  would  render  ms  exami- 
nation of  the  subject  thorough  and  his  conclusions  accurate. 

Mr.  Day  received  from  Mr.  Peet,  the  principal  of  the  institution,  a 
letter  of  instructions,  in  which  he  was  i^pointed  the  delegate  of  the 
board  to  the  schools  for  the  deaf  and  dumb  in  Europe,  while  his 
attention  was  to  be  specifically  directed  to  those  in  the  Qerman  states. 
He  is  reminded  that  the  system  of  instruction  adopted  in  America  is 
that  technically  known  as  the  French  system  of  De  TEp^  and  Sicard, 
as  distinguished  from  that  of  Heinicke  and  Braidwood ;  that  its  chief 
characteristic  is  the  employment  of  an  expanded  and  improved  lan- 
guage of  gestures  as  the  principal  meant,  while  the  acquisition  of 
written  language  is  the  end  of  instruction ;  that  the  system  of  Heinicke 
is  that  which  differs  from  it  most  obviously :  and  he  is  directed  to 
state  in  describing  the  aystems  of  different  institutions,  what  are  the 
ends  proposed,  the  method  in  which  the  difficidties  of  language  are  pre- 
sented, tne  proce$$et  employed,  and  the  inttrumentt  of  communication 
between  teachen  and  pupils.  Asio  the  specific  object  of  his  mission, 
Mr.  Day  was  to  ascertain  in  what  schools  for  the  deaf  and  dumb  in 
Europe  articulation  was  taught,  either  as  a  general  acquintion  or 
restricted  to  a  daas ;  if  taught  in  a  class,  whether  to  those  partially 
deaf,  or  to  those  who  had  learned  to  speak  before  losing  their  hearing ; 
the  extent  to  which  pantomime  is  used  in  articulating  schools; 
whether  lessons  given  by  the  teacher  who  employs  gesticulation  would 
be  equally  intelligible  without  it,  the  words  being  merely  read  on  the 
lips ;  if  &e  colloquial  intercourse  of  pupils  of  articulating  schools  in 
their  hours  of  recreation  is  more  frequently  carried  on  by  gestures  or 
by  the  voice  ai^l  reading  on  the  lips ;  if  the  deaf  and  dumb  seem  to 
take  pleasure  in  exercising  the  faculty  of  speech ;  if  complete  success 


was  attained  in  all  cases  in  any  institution ;  the  proportion  of  success 
and  of  failure,  diHtinguishing  such  proportion  in  those  who  had  been 
deaf  from  birth ;  if  tiie  articulation  of  deaf-mutes  who  had  left  school 
some  years  was  easy  and  agreeable  to  strangers,  or  whether  they  had 
disGontlnued  the  practice  of  speaking ;  to  what  extent  reading  on  the 
lips  is  practicable,  and  the  assistance  these  acquisitions  give  to  pupils 
in  their  future  studies ;  the  effect  of  articulation  on  the  health  and 
physical  development  of  deaf  and  dumb  children ;  and  finally,  Mr.  Day 
was  instructed  to  inquire  in  what  language  articulation  and  reading  on 
the  lips  have  been  found  most  ready  for  the  deaf  and  dumb,  and  in 
what  the  most  difficult ;  whether  such  difficulties  arise  from  the  num- 
ber of  silent  letters,  the  various  sounds  given  to  the  same  letter,  irregu- 
larities of  orthography,  capriciousness  of  accent,  &c.  &c.,  and  how  tiie 
English  language  will  compare  in  these  respects  with  the  Qerman, 
French,  and  other  European  languages. 

The  above  is  a  mere  sxeleton  of  Mr.  Feet's  letter.  In  the  condensa- 
tion which  we  propose  to  give  of  Mr.  Day's  able  and  copious  report, 
we  must  be  proportionatelv  brief,  confining  ourselves  almost  exclusively 
to  the  subject  of  articulation  and  reading  on  the  lips. 

Mr.  Day  arrived  in  England,  according  to  his  own  statement,  at  the 
time  of  tile  Midsummer  vacation.  He  visited  several  of  the  English 
schools,  but  does  not  mention  which  of  them,  and  then  passed  over  to 
Paris,  as  a  centre  of  information  respecting  the  European  schools.  We 
gather  from  the  following  passage  that  he  visited  the  London  Asylum : 
"  Even  in  the  London  Institution,  where  articulation  is  professedly 
taught,  the  principal  assured  me  that  the  object  in  view  is  by  no 
means  to  teach  all  the  scholars  to  speak,  but  only  to  understand  by 
the  motion  of  the  lips  what  is  said  by  others.  According  to  a  very 
intelligent  gentleman  who  had  been  ten  years  connected  with  that 
institution,  not  one-fourth  can  be  taught  to  speak.  That  such  should 
have  been  the  history  of  articulation  as  a  branch  of  instruction  in 
Great  Britain,  will  not  appear  singular  to  those  to  whom  the  great  and 
peculiar  obstacles  to  be  encountered  in  teaching  the  pronunciation  of 
our  kngfuage  are  familiar." 

Instruction  in  articulation  had  been  recently  introduced  in  the 
school  at  Paris  to  a  limited  extent, — namely,  to  those  who  retained 
some  degree  of  hearing,  who  had  learned  to  talk  previous  to  their  deaf- 
ness, or  who  were  otherwise  promising  candidates.  "  Of  the  115  male 
pupils,  a  class  of  29  receive  instruction  in  articulation  an  hour  a  day. 
These  are  divided  into  two  sections,  the  elder  of  which  have  been 
under  instruction  not  far  from  a  year.  The  younger  division  of  15 
had  so  far  failed  to  encourage  expectation  of  their  future  progress,  that 
the  attempt  with  eight  of  them  was  about  to  be  abandoned."  Their 
instructor  remarked,  that  all  that  could  be  then  said  was,  that  the 
most  promising  might  be  able  at  least  to  make  themselves  understood; 
that  tliis  kind  of  instruction  was  peculiarly  laborious ;  that  the  French 
as  well  as  the  English  language,  on  account  of  its  irregular  orthography 
in  respect  to  pronunciation,  interposed  great  obstacles  in  the  way  of 
success.  In  a  few  other  schools  in  FVance, — those  of  Bordeaux, 
Toulouse,  and  Nancy,— instruction  in  articulation  is  given  to  those 
who  it  IB  supposed  can  profit  from  it 

Mr.  Day  found  several  Qerman  theories  of  instruction,  in  all  of 
which  prominence  was  given  to  articulation  as  a  principal  auxiliary. 
"  First  is  the  Saxon  school,  the  oldest  in  Qermany,  the  one  whose  prin- 
ciples and  processes  agree  most  nearly  with  those  of  Heinicke.  Of 
this  class  of  instructors,  now  very  small,  Mr.  Reich,  of  Leipdg,  may  be 
considered  as  standing  at  the  head.  Next  in  age  comes  what  may  be 
called  the  Wurtemburg  school,  of  which  the  I^v.  Mr.  Jager,  for  many 
years  principal  of  the  Royal  Institution  at  Qmiind,  may  be  regarded  as 
the  founder.  The  teachers,  who  fully  embrace  lus  views,  are  princi- 
pally to  be  found  in  Southern  Qermany.  Thirdly  must  be  reddened 
what  may  be  termed  the  New  Prussian  school,  from  the  recognised 
expounder  of  its  principles,  Mr.  Morite  Hill,  the  intelligent  instructor 
in  the  Teachers'  Seminary  at  Weissenfels,  in  the  Prussian  province  of 
Saxony.  A  number  of  young  men  embrace  his  views  witii  ardour,  and 
are  carrying  them  out  with  zeal. 

In  respect  to  the  main  object  to  be  secured  by  the  education  of  the 
deaf  and  dumb,  the  larger  portion  of  the  Qerman  instructors  perfectly 
agree.  Some,  indeed,  attach  so  much  importance  to  the  teaching  of 
articulation,  as  to  leave  the  impression  that  they  recognise  no  higher 
aim ;  but  those  who  take  a  wider  view,  regard  a  preparation  for  inter- 
course with  society  as  only  a  part  of  the  object,  and  justly  remark, 
with  the  excellent  Mr.  Jager,  that  the  main  end  of  the  instruction  of 
the  deaf  and  dumb  is  to  prepare  them  for  this  world  and  the  next,  for 
life  and  for  death.  The  means  are  instruction  in  the  ordinary  branches 
taught  in  the  common  schools  of  the  country,  under  such  modifications 
as  are  considered  most  suitable  for  persons  in  their  condition.  The 
instruments  are,  present  objects,  models,  pictures,  pantomimic  signs, 
articulation,  reading  on  the  lips,  and  writing.  In  re^>ect,  however,  to 
the  relation  which  these  instruments  bear  to  each  othw,  the  different 
teachers  widely  differ.  "Artificial  and  arbitrary  signs,  as  also  the 
finger-alphabet,  the  German  teachen  agree  in  theory  in  rejecting,  on 
the  double  ground  that  they  are  not  understood  among  those  with 
whom  the  deaf-mute  is  to  associate  in  after-life,  and  that  they  hinder 
the  progress  of  the  pupil.  There  are  now  only  two  or  three  sdiools  in 
Qermany,  so  far  as  I  know,  in  which  the  manual  alphabet  is  at  present 
employed.  These  justify  its  use  on  the  ground  that  words  given  to 
the  dMf-mute  for  the  first  time  orally^  are  not  certain  to  be  understood* 
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and  that  the  manual  alphabet  is  a  convemeut  meaiu  ol  suppljing  the 
defect." 

In  the  following  descriptions  Mr.  Hill's  course  has  been  generally 
preferred,  aa  being  on  the  whole  as  successful  as  any.  In  order  to  be  a 
successful  teacher  of  articulation,  according  to  the  German  measure  of 
success,  it  is  necessary  to  have,  Jlnt,  well-formed  organs  of  speech,  and 
a  correct  pronunciation ;  gecondly,  an  accurate  knowledge  of  the  vocal 
organs,  and  of  their  positions  and  motions  in  the  production  of  dif- 
ferent sounds;  thirdly,  skill  in  making  the  deaf-mute  perceive  the 
different  motions  of  the  mouth,  and  teaching  him  to  imitate  them 
himself;  and  finally,  infinite  patience.  In  order  to  make  the  pupil 
acquainted  with  the  position  of  the  organs  necessary  for  the  production 
of  the  sounds  required,  the  teacher  places  his  own  organs  in  the  necesr 
sary  position,  makes  the  scholar  by  sight  and  feding  notice  these 
positions ;  encourages  him  to  do  the  same  himself ;  helps  him  when 
he  does  not  succeai ;  and  finally,  proceeds  from  simple  to  composite 
Boimds ;  that  is,  to  syllables  and  words,  and  from  these  to  sentences. 
As  apparatus,  a  looking-glaes,  in  which  the  pupil  may  view  the  position 
of  his  own  mouth,  as  compared  with  that  of  the  tether,  and  a  paper- 
folder  used  to  direct  the  motions  of  the  pupil's  tongue,  are  generally 
employed.  The  process  of  instruction  is  e^iceedingly  slow,  and  requires 
that  only  one  scholar  be  taught  at  a  time.  In  Germany,  both  in  the 
schools  for  hearine  children,  and  the  deaf  and  dumb,  the  powers  of 
the  letters  of  the  alphabet  are  taught  instead  of  the  name-sounds.  For 
deaf-mutes,  indeed,  no  other  course  would  be  practicable. 

The  best  order  in  which  to  teach  the  alphabet  vanes  somewhat  with 
different  pupils,  and  hence  it  is  the  practice  of  the  best  teachers,  as 
early  as  possible,  to  ti-y  all  the  sounds  of  the  alphabet,  in  order  both 
t-o  test  the  pupil's  capacity  and  ascertain  to  what  points  attention 
must  be  specially  directed.  Generally,  hoi/ever,  experience  has  shown 
the  following  order  to  be  as  successful  as  any,  namely,  h;  a  (oA),  u 
{oo),  i  {e€),pf  t,  k,  or  6,  d,  g ;  o,  e  (a  in  fate)  /  au  (cm),  ai  (i  in  lion); 
/,  8,  ch  (the  last  a  peculiar  sound) ;  w  (nearly  v),  /,  j  {y)  \  a  (or  a) ; 
6,  d, g,  or  p,  t,  h;  sch  («/t) ;  m,  n,  ng ;  I;  r ;  6;  il  (the  two  last  have 
peculiar  sounds).  Next  follow  the  consonants  placed  a/ifcr  the  vowels, 
and  the  forming  of  significant  words,  as  of,  of,  ruf,  o/ir,  &c.  The  main 
object  here  is  rather  mechanical  readiness  in  speaking  than  acquaint- 
ance with  the  meaning  of  words. 

Mr.  Day  comments  on  the  patience  required,  the  mistakes  into 
which  pupils  fall  from  the  want  of  ear  to  guide  them  in  pitch  and 
intonation,  the  high  sounds  amounting  to  a  scream,  Uie  low  ones  little 
better  than  a  growl,  while  others  are  extremely  nasal,  which  all  re- 
quire time  and  labour  to  remedy  even  imperfectly.  He  also  gives 
instances  of  the  errors  of  pronunciation  into  which  the  pupils  con- 
tinually fall,  and  the  endeavour  to  rectify  them,  and  he  concludes  this 
portion  of  his  report  by  saying  that  "  this  process  is  correctly  called 
Dy  the  German  writers  nuchanical  speaking;  that  much  time  must 
necessarily  be  devoted  to  it,  and  that  with  the  greatest  efforts,  only 
a  defective  utterance  can  be  reasonably  expected,  even  imder  the  labours 
of  the  most  experienced  instructors." 

Heading  on  the  lips  is  carried  on  at  the  some  time  with  articulation, 
its  difficulties  are  confessed  by  the  German  teachers  to  be  peculiar 
and  great.  The  object  of  articidation  is  to  enable  the  dea,f-mute  to 
express  his  own  ideas  to  others,  while  this  is  to  teach  him  what  is 
said  by  others,  by  watching  the  motions  of  their  lips.  How  formidable 
the  attempt  will  appear  from  considering  the  following  circumstances, 
mentioned  by  the  German  teachers  themselves :  1.  Many  sounds 
demand  positions  of  the  organs  so  entirely  similar  to  each  other,  as  it 
reppects  external  observation,  that  only  a  very  practised  eye  can  dis- 
cover the  difference.  2,  No  peculiar  opening  of  the  lips  is  necessary 
in  the  pronunciation  of  most  of  the  consonants.  In  such  cases  it  is 
usually  decided  by  the  vowel  immediately  preceding,  and  as  the  lips 
then  conceal,  for  the  most  part,  the  interior  of  the  mouth,  the  scholar 
must  hence,  in  respect  to  many  consonants,  remain  in  uncertainty. 
8.  In  the  flow  of  discourse,  sounds  run  so  much  into  one  another  that 
only  a  practised  eye  can  seize  hold  of  the  individual  parts.  4.  The 
pronunciation  of  different  persons  has  to  the  eye  so  many  variations,  as 
sorely  to  puzzle  the  deaf  and  dumb.  6.  In  connected  discourse,  many 
sounds  which  properly  belong  to  words  are  lost,  which  greatly  increases 
the  difficulty  of  understanding  by  means  of  sight.  For  instance,  in  the 
sentence  tins  singer  ran  nineteen  miies,  few  persons  pronounce  so  dis- 
tinctly as  to  make  the  s,  r,  and  n  twice  perceptible,  even  to  the  ear, 
much  less  to  the  eye.  So  great  are  these  ditficulties,  both  singly  and 
in  combination,  that  it  is  not  pretended  that  deaf-mutes  ever  become 
able  in  ordinary  discourse,  to  make  out  each  word,  or  even  the  greater 
number.  All  they  do  is,  to  make  out  a  few  words  and  guess  at  the 
remainder. 

In  learning  to  utter  sounds  himself,  the  deaf-mute  has  the  aid  of 
two  senses,  sight  and  feeling;  in  learning  to  read  on  the  lips  however, 
he  must  trust  exclusively  to  his  eye.  Hence  the  need  of  special  exer- 
cises in  this  department.  The  following  are  the  most  noticeable  things 
in  the  course  :  1.  At  first  the  teacher  speaks  as  slowly  as  possible,  opens 
his  mouth  wide,  and  distinctly  utters  every  sound.  The  consequence 
is,  that  the  pronunciation  of  many  teachers  to  their  schoUrs  is  very 
unnatural,  and  such  as  is  never  heard  in  general  society.  This  probably 
is  one  reason  of  the  unnaturalness  observable  in  the  pronunciation  of 
the  educated  deaf-mutes.  2..  The  most  experienced  teachers  divide 
the  sentences  they  utter  into  small  groups  of  words,  with  pauses 


between  them;  sometimes  this  division  goes  so  far  as  the  maldng  of 
a  pause  after  every  word,  or  even  syllable.  8.  Occasion  is  taken  as 
often  as  possible,  to  make  speaking  a  medium  of  commimication- 
4.  The  pupil  is  generally  required  to  repeat  after  the  teacher,  either 
sUenUy  or  aloud.  5.  Where  the  pupil  fails  to  catch  the  word,  it  la 
either  written  in  the  air  or  on  a  slate  to  aid  him.  A  few  teachers 
use  the  manual  alphabet  for  this  purpose. 

With  regard  to  the  results  obtained  in  respect  to  articulation,  Mr. 
Day's  report  is  fidl  and  comprehensive,  but  by  no  means  encouraging. 
We  include  a  few  extracts  in  his  own  words :  "  As  would  naturally 
be  expected,  the  teachers  are  able  to  make  out  what  their  pupils 
articulate  better  than  any  one  else.  They  are  acquainted  widi  the 
particular  mistakes  of  each,  and  attach  a  signification  to  what  appear 
to  others  only  as  incoherent  sounds."  A  passage  being  selected  from 
the  Bible,  containing  no  difficult  words,  but  not  in  the  ordinary  school 
exercises,  *'  one  of  the  best  scholars  who  had  been  five  years  under 
instruction,  read  it  twice  over,  but  the  teacher  was  unable  to  make  out 
any  part  of  it ;  on  Uie  second  reading  of  another  passage  by  a  scholar 
six  years  under  instruction,  the  teacher  repeated  the  whole.  Experi- 
ments of  this  nature  were  made  at  other  schools,  and  led  to  the  con- 
clusion, *'  that  the  instructors  understand  their  pupils  not  so  much  in 
virtue  of  the  intelligibility  of  their  articulation,  as  by  bein^  accustomed 
to  the  circle  of  words  they  commonly  lise."  This  view  is  confirmed 
by  the  fact  which  the  teadiers  acknowledge,  "that  they  do  not  under- 
stand the  pupils  of  other  schools  so  well  as  their  own." 

A  general  impression  prevails  among  intelligent  Germans  that  the 
articulation  of  the  educated  deaf  and  dumb  is  unintelligible.  A 
bookseller  in  one  of  the  cities  said, ''  when  the  deaf  and  dumb  were 
taught  the  manual  alphabet,  it  was  easy  to  converse  with  them,  but 
since  that  has  been  abandoned,  and  we  have  nothing  but  articulation, 
conversation  has  become  very  difficult."  Mr.  Day  comes  to  the  three 
following  conclusions  on  the  inteUigihUUy  of  the  articulation :  I.  A 
foreigner  would  find  no  difficulty  in  understanding  the  more  common 
forms  of  salutation,  and  a  few  simple  questions  and  answers.  After  a 
few  months  instruction  the  pupils  are  able  to  say  gutai  morgen  (good 
morning)  and  the  like,  in  a  way  to  be  understood.  2.  In  hearing  the 
oldest  class  read,  he  would  be  able  by  looking  on  the  book,  in  the 
majority  of  cases,  to  keep  his  eye  on  the  phice.  8.  In  hearing  the 
same  class  read  a  passage,  the  book  not  being  in  his  hand,  or  should 
they  attempt  to  speak  anything  out  of  the  usual  course,  he  would  only 
TGCogniaa  a  few  of  the  more  common  words. 

The  fiuenqf  attained  in  reading  and  speaking  is  in  general  very  little ; 
the  articulation  is  slow  and  laborious.  The  reading  resembles  that  of 
a  young  child  spelling  out  his  words.  With  regard  to  correctness, 
words  are  pronounced  in  three  or  four  different  ways,  from  failure  of 
memory  of  the  position  of  the  organs,  or  from  want  of  sufficient  power 
over  the  organs ;  the  following  are  given  as  examples  of  mistakes  in 
pronunciation :  Kehe,  for  gegen ;  Jedu,  for  Jesus ;  spru,  for  sprach ; 
nieband,  for  niemand;  frost,  for  fragest;  stekt,  for  stadt;  sapach,  for 
sprach;  Teibe,  for  Weide;  pedete,  for  sedete;  Seide,  for  Seine;  tint, 
for  ging.  ''Of  those  whose  articulation  is  better  than  has  been 
described,  everywhere  constituting  exceptions,  and  everywhere  also 
naturally  made  prominent  when  strangers  are  present,  a  large  part 
learned  to  talk  more  or  less  before  they  became  deaf.  Even  in  cases 
where  the  power  of  hearing  is  lost  at  two  or  three  years  of  age,  an  idea 
of  articulate  sounds  is  gained,  and  a  flexibility  of  the  vocal  oi^gans 
possessed,  which  gives  a  certain  advantage  in  subsequent  instnictioD. 
But  when  the  child  made  use  of  language  till  four  or  five  years  of 
age,  or  as  sometimes  happens,  to  seven,  eight,  or  even  ten,  and  stranger 
still,  never  lost  the  use  of  it,  the  case  is  a  very  wide  remove  from  that 
of  ordinary  deaf-mutes,  and  cannot  properly  be  cited  without  an  ex- 
planation of  the  circumstances.  It  is  very  common  in  Germany  to 
refer  to  a  (so-called)  deaf-mute  instructor  in  the  school  at  B^lin, 
named  Habermaas,  in  proof  of  the  degree  to  which  the  deaf  and  dumb 
can  be  taught  to  articulate.  That  he  stood  very  far  above  even  the 
best-instructed  deaf-mutes,  would  be  sufficiently  evident  from  the 
frequency  with  which  his  ability  to  converse  is  referred  to.  At  the 
same  time  it  alters  the  case  entirely,  to  learn  that  not  only  was  he  not 
bom  deaf,  but  that  he  actually  lost  his  hearing  at  so  late  a  period, 
that  when  he  entered  the  school  at  Berlin,  he  was  still  able  to  talk.  In 
other  words,  he  had  never  lost  the  use  of  speech,  and  as  the  director  of 
the  Berlin  Institution,  who  communicated  these  facts  to  me,  observed, 
cannot  properly  be  referred  to  as  an  instance  of  the  success  of  instruc- 
tion in  articulation.  '  It  is  precisely  in  this  manner,'  he  continued, 
'  that  erroneous  ideas  are  circulated,  and  unf oimded  expectations  so 
often  cherished,  in  respect  to  what  can  be  done  for  deaf-mutes."* 

.There  is  another  class  who  must  be  regarded  as  exceptions  in 
respect  to  the  general  results  of  instruction  in  articulation,  which 
consists  of  those  who  still  retain  a  sufficient  degree  of  hearing,  to  be 
made  to  a  considerable  extent  available.  ''The  German  teachers 
acknowledge  that  the  power  of  distinguishing  sounds  is  of  great 
advantage;  although  the  pupils,  by  the  sense  of  hearing,  may  be 
unable  to  learn  to  talk,  it  insensibly  makes  the  intonation  more 
natural  and  pleasant,  besides  affording  important  assistance  in  teaching 
individual  sounds. 

The  results  of  instruction  In  reading  on  the  lips  was  made  a  separate 
inquiry.  Mr.  Day  found  that  pantomimic  signs  were  made  use  ol 
by  the  teachers  in  this  branch  to  a  far  greater_degre6  Jhan  mi^ht  be 
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expected  from  the  theories  they  adyocate ;  in  converaation  even  with 
their  most  adTanced  pupils,  "  they  employ  a  large  number  of  signs 
for  individual  words,  and  not  merely  substantives  and  verbs,  but 

even  adverbs,  prepositions,  and  conjunctions About  one-third  of 

the  most  advanced  class,  with  the  aid  of  the  signs  employed  by  the 
teacher,  and  the  frequent  repetition  made  use  of,  appear  to  under- 
stand the  most  of  what  the  instructor  says ;  another  third  appear  to 
lose  a  considerable  part,  while  the  remainder  only  seize  the  most 
common  wonb,  and  are  obviously  much  of  the  time  at  a  loss  as  to 
what  is  going  on." 

No  deaf-mute  in  Germany  wotild  be  able  to  take  part  in  the 
miscellaneous  conversation  of  a  social  circle.  One  of  the  German 
teachers  informed  Mr.  Day  that  on  becoming  associated  with  Haber- 
maas  as  an  instructor  at  Berlin,  he  early  took  occasion  to  say,  '*  You 
speak  too  fast,  in  order  for  me  to  understand  you ;  you  must  speak 
slowly,  and  endeavour  to  make  the  form  of  the  letters  as  much  as 
possible  on  your  lips.**  Partly  from  the  too  great  rapidity,  and 
partly  from  the  distance  also,  it  would  be  impossible  for  a  deaf- 
mute  to  understand  a  public  speaker.  Even  Habermaas  was  unable  to 
understand  what  was  said  from  the  pulpit.  The  power  of  reading 
on  the  lips,  although  of  course  very  limited,  is  available  to  those 
who  possess  it  under  the  following  circumstances :  First,  there  must 
be  a  sufficient  degree  of  Ur/ht,  One  of  the  German  teachers  apologised 
for  the  mistakes  made  by  a  pupil  by  observing  that  it  was  twilight, 
and  she  could  not  readily  see  the  motions  of  the  lips.  Secondly,  it  is 
generally  necessary  for  the  deaf-mute  to  have  a  full  view  of  the 
mouth  of  the  person  speaking.  In  some  cases,  pupils  succeed  in 
reading  from  the  lips  of  the  teacher  with  only  a  side  view.  Thirdly, 
the  deaf-mute  must  be  near  the  person  speaking ;  some  can  read  on 
the  lips  of  their  own  teachers  at  the  diftance  of  ten  and  even  fifteen 
feet;  usually,  however,  five  feet  may  be  considered  the  maximum, 
and  many  are  obliged  to  be  as  near  as  two  or  three  feet.  Some 
teachers  are  accustomed  to  make  such  contortions  of  the  face,  in 
exhibiting  the  tongue,  teeth,  and  lips,  as  to  render  it  unpleasant  to 
look  at  them;  others,  on  the  contrary,  affirm  that  these  unnatural 
motions  of  the  mouth  are  unnecessary,  and  appear  to  succeed  as  well 
in  making  themselves  understood  as  the  former. 

AVith  regard  to  the  influence  of  articulation  on  health  no  statistics 
had  been  collected;  some  teachers  contented  themselves  with  observing 
that  they  could  not  say  they  had  seen  any  injurious  consequences, 
while  others  admitted  that  if,  in  some  cases,  it  had  a  tendency  to 
strengthen,  in  others  it  had  a  tendency  to  irritate  the  lungs,  and  that 
no  argument  in  favour  of  articulation  could  be  drawn  from  its 
sanitary  effects.  Frequently,  in  witnessing  the  intense,  often  amount- 
ing to  nearly  spasmodic,  efforts,  made  by  deaf  and  dumb  children 
in  producing  vocal  sounds,  I  have  felt  sure  that  no  parent  or  physician 
would  be  willing  to  have  the  lungs  of  a  child  or  patient,  suspected  of 
being  inclined  to  disease,  exposed  to  such  a  trial.  Even  the  advocates 
for  articulation  have  their  apprehensions,  and  thus  express  themselves : 
"At  the  outset,  caution  must  be  exercised  not  to  cultivate  readiness 

in  spiking,  at  the  expense  of  the  health  and  life  of  the  pupils 

AVhen  instruction  in  articulation  is  commenced  at  a  later  period 
(than  three  or  four  years  of  age)  ffreat  prudence  is  necessary  that  the 
organs  unexercised,  and  therefore  weak,  be  not  too  much  strained." 
Of  the  92  actual  or  dismissed  -pupils  in  four  schools,  who  are  known 
to  have  died,  89  perished  of  consumption.  Of  the  20  deceased  pupils 
of  the  Leipzig  institution  up  to  1838,  17  were  reported  as  having 
died  of  diseases  of  the  lungs.  The  distinguished  and  amiable  deaf- 
mute  teacher  at  Leipzig,  Karl  Wilhelm  Teuscher,  who  during  the 
fifteen  years  of  his  connection  with  the  institution  was  regarded  with 
pride  as  a  testimony  of  what  could  be  done  for  the  deaf  and  dumb, 
died,  it  could  not  be  concealed,  in  consequence  of  a  limg  disease,  in- 
duced chiefly  by  exertions  in  instructing  his  pupils  to  speak.  Was 
such  a  fact  ever  recorded  of  a  teacher  who  could  hear  ? 

Mr.  Day  selected  a  number  of  cases  of  young  men  who  were 
engaged  in  business,  in  order  to  ascertain  the  extent  to  which  articula- 
tion was  useful  to  them  in  the  ordinary  affairs  of  life.  The  first,  a 
compositor  in  a  printing-office,  who  had  been  one  of  the  head  scholars, 
could  be  communicated  with  vivd  voce,  in  simple  words  and  phrases, 
but  the  foreman  and  joumevmen  would  never  think  of  holding  a  long 
conversation  with  him  as  with  other  men ;  a  cabinet-maker  who  had 
left  the  school  four  years  was  similarly  reported  of;  a  silversmith  was 
a  somewhat  better  example,  but  he  made  unpleasant  distortions  in 
speaking;  another  boy,  who  was  met  in  the  street, was  conversing 
with  his  fellow-apprentice  by  signs,  not  by  the  voice ;  an  older  sister  of 
the  last,  was  reported  of  as  deriving  very  little  iidvantage  from  her 
articulation;  and  in  the  family  of  these  two,  conversation  was  carried 
on  by  pantomimic  signs.  A  young  man  who  had  been  ten  years  at 
school  could  not  understand  his  employer  nor  the  head  clerk,  nor 
could  they  understand  him  except  by  writing ;  and  these  were  the 
usual  reports  in  all  the  cases  examined.  An  eminent  clergyman  ob- 
served, "  What  is  truly  valuable  in  the  instruction  of  our  deaf  and 
dumb,  is  the  ability  to  read  and  vnite  they  acquire.  Their  ability  to 
speak  and  read  on  the  lips  is  trifling,  and  of  very  little  value." 

The  only  point  remaining  to  be  mentioned  refers  to  the  comparative 
difficulties  the  German  and  English  languages  present  in  the  teaching 
of  articulation.  It  is  demonstrable  that  less  favourable  results  would 
arise  in  our  language  than  in  some  others.    The  German^  the  Italian, 


and  the  Spanish,  are  all  favourable,  being  pronounced  with  slight 
exceptions  as  they  are  written.  In  languages  on  the  contrary,  such 
as  the  English  and  the  French,  in  which  the  connection  between 
the  orthography  and  the  pronunciation  is  irregular  and  varying,  lees 
assistance  of  this  kind  can  be  derived.  In  English,  many  of  the 
letters  have  so  many  different  sounds,  and  many  too  are  so  silent,  that 
the  written  word  would  be  a  source  of  perplexity  in  its  pronunciation, 
which  is  not  the  case  in  the  German  language.  Mr.  Day's  conclusion 
is  given  as  follows :  at  a  regular  paH  of  a  system  of  pvbUc  education, 
its  introduction  into  our  institutions  I  am  persuaded  ioould  be  a  serious 
misfortune  to  the  cause  of  deaf  and  dumb  instruction.  The  schools 
visited  by  Mr.  Day  were  those  of  Riehen  and  Zurich,  in  Switzerland  ; 
Tiibingen  and  Gmtind,  in  Wiirtemberg;  Pforzheim,  in  Baden; 
Frankfort  on  the  Maine,  Bremen,  and  Hamburg ;  Cologne,  Munster, 
Halberstadt,  Halle,  Weissenfels,  Erfurt,  and  Berlin,  in  Prussia; 
Leipsig  and  Dresden,  in  Saxony;  Weimar  and  Eisenach,  in  Weimar; 
and  that  of  Brunswick.  There  are  several  particulars  in  Mr.  Day's 
report  which  have  not  been  touched  upon  here,  such  as  the  general 
knowledge  and  acquirements  of  the  German  pupils  compared  with 
others,  their  religious  training,  the  great  expense  attending  the  articu- 
lation course  of  instruction,  from  the  greater  number  of  instructors 
required,  the  loss  Of  time  involved  in  a  mechanical  acquisition,  and 
consequently  the  leas  progress  made  by  the  pupils  in  any  definite 
time.  All  these  are  subjects  which  should  enter  into  the  considera- 
tion of  those  whose  province  it  is  to  conduct  or  direct  the  education  of 
the  deaf  and  dumb. 

The  period  prescribed  for  instruction  in  the  public  institutions  for 
the  deaf  and  dumb  varies  in  different  countries;  in  few  cases  is  it 
so  short  as  in  England :  in  nearly  all  the  Continental  institutions  of 
celebrity  it  is  considerably  longer.  With  us  only  five  years  in  most 
instances  are  allowed  for  the  education  of  pupUs,  who  are  wholly  or 
partially  sustained  bv  the  funds  contributed  for  their  support.  Through- 
out France,  Switzerlatid,  Wiirtemberg,  Sweden,  and  Pohtnd,  the  pupils 
are  permitted  to  continue  six  years.  At  the  institution  of  Groningen, 
at  those  of  Copenhagen  and  Sleswig,  the  pupils  remain  seven  or  eight 
years ;  at  Vienna  from  six  to  eight  years ;  at  Berlin  they  continue  froto 
six  to  nine  years ;  and  at  Leipzig  for  a  like  period.  Should  no  other 
modification  of  the  institutions  of  Great  Britain  take  place  with  regard 
to  the  duration  of  a  pupil's  continuance  in  them,  it  would  be  well  if 
some  provision  were  made  to  enable  pupils  of  superior  talent,  and 
those  intended  for  the  more  liberal  arts  and  trades,  to  continue  under 
special  instruction,  to  qualify  them  for  their  future  business,  for  a 
longer  period  than  those  who  need  no  such  preparation.  Nearly  every 
boy  may  learn  to  make  shoes,  to  hew  wood,  and  to  draw  water;  but 
it  requires  a  peculiar  training  to  form  artists,  engravers,  clerks,  carvers, 
modellers,  and  superior  mechanics — arts  in  which  there  is  nothing  to 
prevent  the  deaf  and  dumb  from  excelling. 

The  subjects  on  which  instruction  is  imparted  must  necessarily  vary 
with  the  length  of  time  given  to  education.  The  following  plan  of  a 
course  of  instruction  cannot  be  satisfactorily  accomplished  in  less  than 
six  years ;  it  is,  however,  an  approximation  to  what  is  attempted  in 
some  of  the  British  institutions.  Still,  it  must  be  clear  to  every 
one  that  the  educational  results  attainable  in  a  limited  number  of  years 
must  depend  greatly  on  the  age  of  a  pupil  at  admission.  A  term  of 
six  years,  from  eight  to  fourteen,  would  produce  very  inferior  results 
to  a  term  from  ten  to  sixteen  years  of  age.  We  have  already  noticed 
the  instruments  of  teaching,  and  shall  proceed  to  mention  the  matter 
of  instruction  and  its  division  with  regard  to  time,  which  is  assumed 
to  be  pretty  nearly  what  is  actually  accomplished.  With  regard  to  a 
sixth  year,  were  our  institutions  so  modified  as  to  enable  the  pupils  to 
be  kept  for  such  additional  time,  it  would  generally  be  devoted  to  con- 
firming the  pupils  in  -their  previous  acquirements,  to  a  repetition  of 
subjects  of  more  than  common  interest,  and  to  special  instruction, 
according  to  the  dispositions  and  endowments  of  the  pupils,  connected 
with  their  future  dedtipation.  In  short,  it  should  in  every  way  be 
made  a  retrospective  year  as  regards  their  school  acquirements,  and 
prospective  as  to  their  future  interests. 

The  subjects  for  instruction  are : — 

Language,  including  nomenclature  and  syntax. 

Writing,  as  an  acquirement  and  a  means  towards  higher  attainmenta 

Reading,  by  dactylology  and  by  the  eye. 

Religion  and  morals,  preceptal  and  applied. 

Geometry  and  mechanical  drawing. 

GeoCTaphy,  physical  and  political. 

AriUimetic,  elementarv  and  applied. 

Drawing,  as  an  art  and  in  connection  with  design* 

History,  ancient  (from  the  Old  Testament). 

History,  modem  (of  England  especially,  and  exemplary  biography). 

History,  natural  (aninuu,  vegetable,  and  mineral  kingdoms). 

Physics  (properties  of  natural  bodies,  astronomy,  mechanics,  chem- 
istry, &c). .  ^  , 

Composition  (to  induce  the  ready  use  and  application  of  language). 

The  First  Year  would  be  generally  devoted  to  instruction  in  language 
by  means  of  natural  signs,  dactylology,  and  writing.  Instruction  in 
numbers  and  their  combinations  by  sensible  objects,  by  manual  notation 
[Dactylology],  by  figures,  and  bywords.  Occasional  instruction  in 
moral  and  religious  duties  by  signs. 

Second  Year, — Instruction  in  language,  continued  by  the  same  instni- 
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ments  as  in  the  former  year ;  in  arithmetic.  Qeography  commenced 
with  ground-plans  of  school-room,  house,  and  neighbouring  grounds, 
streets,  roads,  fields,  &c.  Lessons  on  form,  introductory  to  geometry. 
Moral  and  religious  duties.  Composition,  commenced  by  pupils  writing 
down  their  own  observations  on  facts  and  occurrences  in  short  sen- 
tences.   Drawing  commenced. 

Third  ycor.— Language  continued ;  the  two  former  years  are  chiefly 
given  to  nomenclature;  syntax  will  now  more  especially  demand 
attention.  Lessons  continued  in  geometry,  geography,  arithmetic, 
physics,  and  composition.     Scripture  history  and  drawing  continued. 

Foartii  Year, — Language  continued,  and  especially  applied  to  com- 
position. Direct  instruction  continued  on  all  the  subjects  named  for 
the  preceding  year. 

Fifth  Year. — In  addition  to  bringing  the  branches  of  knowledge  com- 
menced to  a  close,  abstract  ideas  and  figurative  language ;  doctrinal 
religion;  the  phyuology  of  the  human  body;  the  moral  and  social 
duties  of  man,  his  dispositions  and  faculties,  should  be  brought  under 
consideration  during  this  year,  and  continued  for  as  long  a  period  as 
the  pupil  rem'luns  under  instruction.  Most  of  the  new  subjects  here 
mentioned  would  necessarily  be  the  work  of  a  sixth  year.  Those 
parents  who  can  afford  to  continue  their  children  as  private  pupils 
might  have  them  instructed  in  every  department  jof  a  sound  English 
education,  and,  if  they  thought  proper,  qualified  for  the  more  liberal 
arts  and  professions ;  for  there  exists  no  insurmountable  barrier  to  the 
acquisition  of  classical  learning,  mathematical  ^d  scientific  attain- 
ments, and  a  knowledge  of  the  modem  languages. 

After  the  explanations  into  which  we  have  entered  on  the  modes  and 
subjects  of  instruction,  no  lengthened  remarks  on  the  processes  seem 
to  be  requisite.  In  teaching  substantives  the  object  is  pointed  out, 
and  the  name  is  written,  spelled  on  the  fingers,  articulated,  or  signed, 
as  the  medium  of  oommimication  may  be;  all  these  are  so  many 
modes  for  expressing  the  object  referi^ed  to.  Thus  if  man  be  the 
object,  it  is  pointed  to,  or  the  word  man  is  presented  before  the  eyes 
of  the  pupils,  or  it  is  spelled  by  means  of  the  manual  alphabet,  or  it  is 
pronounced,  or  the  beard  is  touched,  and  the  height  of  man  is  in- 
dicated. In  the  same  manner  other  names  of  objects  are  conveyed  to 
the  pupils,  who  soon  see  that  a  connection  exists  between  our  conven- 
tional signs  and  objects,  as  well  as  between  their  conventional  signs  and 
objects.  Adjectives  are  taught  in  a  somewhat  similar  way ;  the  colours 
are  as  easy  as  any  other  qualities  to  introduce  pupils  to  this  class  of 
words.  A  few  wafers,  all  of  the  same  size  but  of  different  colours,  are 
good  mechanical  aids.  When  the  colours  are  known  the  teacher  vnU. 
pass  on  to  other  adjectives.  The  nature  of  the  indefinite  article  is 
easily  exhibited;  the  definite  can  only  be  acquired  by  practice,  in  the 
manner  of  hearing  and  speaking  children.  Verbs  of  action  are  easily 
imitated  by  signs,  and  the  pupils  are  prepared  to  expect  that  there  are 
words  to  indicate  action,  as  well  as  objects,  number,  and  qualities. 
Adverbs,  which  indicate  the  manner  of  an  action,  naturally  follow 
verbs ;  to  run  quickly,  to  tpolk  quickly,  to  walk  dowhj,  may,  it  will  be 
seen,  be  accurately  conveyed  by  the  means  employed  to  bring  instruc- 
tion so  immediately  under  the  cognizance  of  the  senses.  The  posses- 
sive, demonstrative,  and  personal  pronouns  are  exemplified  by  real 
facts  which  come  under  the  observation  of  the  pupil,  or  which  are 
purposely  contrived  to  arrest  his  attention,  Manv  of  the  prepositions 
and  conjunctions  can  be  rendered  sensible  and  mtuitive ;  other  par- 
ticles arc  taught  by  diagrams,  and  by  examples  produced  as  occasion 
requires,  and  reproduced  by  the  pupils  from  instances  supplied  by 
themselves.  The  moods  and  tenses  of  verbs,  and  the  auxiliary  verbs, 
can  only  be  taught  effectually  by  the  events  and  casualties  which  bring 
them  into  use  in  ordinary  life ;  these  are  constantly  occurring,  and  it  is 
the  business  of  the  teacher  to  turn  them  to  account  for  the  improve- 
ment of  his  pupils.  Abstract  ideas  must  be  traced  downwards  to 
those  simple  ideas  from  which  they  originate,  as  well  as  from  the 
simple  idea  upwards ;  indeed  the  constant  application  of  analysis  or 
induction,  which  is  continually  called  forth  in  conveying  instruction 
as  far  as  may  be  through  a  sensible  vehicle,  renders  this  office  of 
language  more  easy  than  can  be  conceived  by  those  not  accustomed  to 
employ  such  powerful  instruments  in  the  process  of  education.  Figu- 
rative expressions,  comparisons,  similes,  metaphors,  require  a  series  of 
progressive  lessons,  in  which  language  should  be  employed  to  illustrate 
each  step  from  the  easiest  to  the  most  complicated  figures  of  speech. 
Examples  might  be  taken  from  the  Scriptures,  from  fables,  allegories, 
and  parables;  thev  should  be  especially  written  with  a  view  to  utility, 
and  adapted  for  the  explanation  of  such  subjects  as  occiu:  in  any  course 
of  education.  Though  in  the  plan  marked  down  we  have  given  two 
years  to  nomendature,  and  have  not  recommended  the  commencement 
oi  syntax  till  the  third  year,  it  is  not  intended  that  this  shall  interfere 
with  the  pupil's  gradual  introducCion  to  small  sentences  expressive  of 
sensible  ideas.  Indeed  the  progress  in  language  of  a  deaf  and  dumb 
pupil,  to  be  successful,  must  be  assinulated  as  nearly  as  possible  to  the 
progress  of  other  children,  and  he  must  be  continually  accustomed  to 
those  ordinary  exemplifications  of  language,  affirmative,  negative,  and 
interrogative,  which  other  children  use,  and  which  advance  in  com- 
plexity as  their  years  increase  and  their  minds  become  enlightened. 
As  the  manner  and  substance  of  a  child's  conversations  indicate  the 
societv  in  which  he  has  been  brought  up,  and  the  educational  advan- 
tages he  has  received,  so  will  the  ordinary  remarks  and  compositions 
of  the  deaf  and  dumb  exhibit  the  benefits  they  have  derived  from  the 


means  employed  to  bring  them  into  communion  with  society,  and  to 
elevate  their  thoughts  and  understandings  to  the  level  of  those  ^fdio 
labour  under  no  such  deprivations. 

The  art  of  instructing  the  deaf  and  dtunb  has  not  been  always  free 
from  empiricism.  Several  attempts,  some  trifling,  others  heinous,  have 
been  made  to  claim  for  them  intellectual  powers  and  literary  attain- 
ments to  which  they  have  not  been  entitled ;  these  attempts  have  for  a 
time  been  successful,  the  public  has  been  deceived,  and  the  re-acUon 
has  been  injurious  both  to  the  deaf  and  dumb  and  their  teachers.  We 
trust  the  days  for  such  deceptions  have  passed  away,  and  that  we  live 
in  purer  times.  Whether  the  celebrated  answers  of  Massieu,  the  pupil 
of  Sicard,  must  be  considered  as  more  than  liable  to  imputation,  is  too 
difficult  a  question  to  decide  now.  They  are  so  apposite  and  beautiful 
that  we  harbour  suspicion  with  regret  There  is  no  doubt  but  Massieu 
possessed  powers  of  mind  amounting  to  genius,  but  even  allowing  this, 
there  are  few  of  the  instructors  of  the  deaf  and  dumb  of  the  present 
day  who  believe  his  brilliant  definitions  and  exemplifications  to  be  the 
genuine  productions  of  his  own  mind ;  they  know  that  time  has  been 
when,  emulating  the  fame  of  Massieu,  definitions  as  poetical,  compact, 
and  expressive,  have  been  taught  to  pupils  ;  that  they  have  been  fully 
explained,  fixed  in  the  mind  and  memory,  and  reproduced  when  re- 
quired ;  but  they  also  know  that  these  were  not  the  ideas  of  the 
pupils  themselves,  but  of  their  instructors,  though  the  pupils  have 
had  the  credit  of  them.  Let  us  explain  how  such  effects  can  be  pro- 
duced. The  word  eternity  occurs  in  Massieu's  lesson  with  Sicard. 
The  nuuBter  illustrates  the  meaning  by  drawing  a  line,  and  represents 
it  as  prolonged  at  both  ends  indefinitely ;  he  speaks  of  this  line  as 
representing  time  past,  of  which  there  was  no  banning,  and  time 
future,  of  which  there  shall  be  no  end.  Hence,  when  Massieu  gives  his 
answer  or  definition  of  eternity,  he  merely  writes,  as  a  less  able  class- 
mate might  do,  "  A  line  which  had  no  beginning  and  shall  have  no 
end,"  putting  the  illustration  into  language,  vrith  such  others  as  he 
had  been  taught,  as,  "A  day  without  a  yesterday  or  to-morrow." 
Analogous  was  his  answer  to  the  question  on  time,  '*  A  line  that  has 
two  ends — a  path  that  begins  in  the  cradle  and  ends  in  the  grav&" 
The  same  explanation  may  be  given  of  the  answers  on  gratitvde, "  the 
memory  of  the  heart ; "  a  sense,  "an  idea  carrier,"  &c.  But  the  best 
evidence  that  teachers  have  of  the  process  followed  is  in  their  own 
experience.  One  of  them  has  written  thus,  "  Most  of  these  answers 
are  highly  figurative.  But  the  deaf  and  dumb  generally  avoid  figura- 
tive language ;  their  compositions  usually  are  eminently  literal ;  they 
readily  detect  resemblances,  and  frequently  employ  comparison,  but 
they  very  rarely  personify."  The  writer  of  this  article  has  taught 
500  deaf  and  dumb  pupils  during  the  last  30  years ;  but  instead  of 
being  able  to  testify,  as  some  writers  have  put  forth,  that  the  deaf  and 
dumb  have  "a  natural  aptitude  for  defining  abstract  terms,*'  \as 
experience  has  shown  him  the  reverse.  Some  of  his  pupils  have  gone 
through  a  series  of  abstract  nouns  in  their  school-course,  but  though 
they  have  attained  a  certain  amount  of  skill  in  defining,  illustrating,  or 
exemplifying  such  words,  it  was  only  achieved  by  dint  of  severe  mental 
application,  by  no  means  common  in  young  people.  In  his  after  life 
Massieu  exhibited  none  of  that  talent  which  made  his  name,  with  that 
of  Sicard,  so  famous,  although  opportimities  were  not  wanting.  He 
conducted  an  establishment  for  the  deaf  and  dumb  at  Lisle  for  many 
years,  with  but  little  success.  He  published  a  nomenclature  for  the 
use  of  the  deaf  and  dumb,  of  which  Deg^rando  says,  **  It  has  the 
double  vice  of  being  exuberant ;  by  its  multiplicity  of  words  useless  to 
the  deaf  and  dumb,  and  of  being  destitute  of  all  logical  arrange- 
ment;" and  he  adds  that  Massieu  "could  never  write  the  French 
language  with  accuracy."    He  died  at  Lisle,  in  1846. 

The  most  exaggerated  notions  prevail  as  to  what  may  be  accom- 
plished for  the  deaf  and  dumb,  in  the  limited  time  usually  allotted  to 
their  education.  What  is  actually  done  for  them  in  many  of  our 
institutions  is,  however,  sufficiently  marvellous.  Nature  does  not  act 
so  bountifully  towards  them  as  is  commonly  believed,  making  amends 
for  the  lost  sense  by  greatly  increased  power  in  the  remaining  ones, 
and  it  is  but  a  popular  mistake  that  the  deaf  and  dumb  experience 
this  quickening  influence.  They  are,  however,  made  happy  under 
instruction;  they  have  fellows  with  whom  they  can  hold  converse; 
they  acquire  habits  of  study,  care,  and  industry,  which .  are  useful  to 
them  in  after  life ;  their  social,  moral,  and  religious  sympathies  are 
awakened ;  and  their  minds  are  informed  with  knowledge,  from  which, 
before  the  process  of  instruction  commenced,  they  were  shut  out 
But  all  this  is  achieved  by  the  pains-taking  labour  of  the  teacher,  and 
he  must  labour  with  much  patience  to  ensure  that  success  to  which  he 
looks  for  his  reward ;  for  there  is  no  natural  gift  possessed  by  these 
children  of  silence  to  ease  him  of  a  single  burden  borne  by  the 
ordinary  teacher,  while  he  has  many  doubts  and  disquietudes  which 
are  unknown  in  the  schools  for  the  ordinary  population. 

DEAF  AND  DUMB,  INSTITUTIONS  FOR  THE.  In '  Le  Bien- 
faiteur,'  No.  4  (October,  1853),  the  Abb^  Daras  gives  a  Ust  of  4j5 
establishments,  including  public  institutions,  associations,  and  private 
schools  for  the  education  of  the  deaf  and  dumb,  with  the  dates  of  their 
foundation.  Mr.  Day,  in  his  Report  (1844),  gives  a  table  of  172  insti- 
tutions in  Europe  and  America,  namely :  16  in  Great  Britain  and 
Ireland ;  44  in  France ;  9  in  Italy ;  10  in  Switzerland ;  9  in  Austria ; 
22  in  Prussia;  10  in  Bavaria;  6  in  Wtirtemberg  and  Badeu;  15  in 
Saxony,  Hanover,  and  the  other  Qerman  states ;  4  in  Qerman  free  cities ; 
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8  in  Bolgium  and  Holland ;  4  in  Denmark,  Sweden,  and  Norway ;  2  in 
Russia  and  Poland ;  and  10  in  the  United  States.  The  actual  number 
of  inatitutions  for  the  deaf  and  dumb  in  England,  Wales,  Scotland,  and 
Ireland,  is  20,  of  each  of  which  we  shall  give  some  particulars. 

The  public  establishments  for  the  reception  and  education  of  the 
deaf  and  dumb  of  England  are  situated  respectively  at  London,  Bir- 
mingham, Manchester,  Liverpool,  Exeter,  Doncaster,  Newcastle  on 
Tyne,  Bristol,  Brighton,  and  Bath ;  one  for  Wales,  at  Swansea ;  those 
of  Scotland  at  Edinburgh,  Glasgow,  Aberdeen,  and  Dundee ;  and  those 
of  Ireland  at  Dublin,  Belfast,  and  Strabane.  The  asylum  at  London, 
situated  in  the  Kent  Road,  was  opened  in  1792 ;  it  was  the  first  asylum 
in  the  kingdom  for  extending  to  the  indigent  deaf  and  dumb  the  benefit 
of  education,  and,  from  its  establishment  to  the  present  time,  2889 
pupiU  have  been  received  and  educated  there.  A  bust  of  the  Rev. 
John  Townsend,  which  is  placed  in  the  committee-room,  perpetuates 
his  memory  as  the  founder  of  the  institution.  Three  hundred  children 
from  all  parts  of  the  kingdom  reside  in  the  asylum,  which  receives 
ample  support  from  the  wealthy ;  indeed  it  possesses,  besides  its  annual 
receipts  from  subscriptions,  donations,  and  legacies,  a  funded  property 
of  probably  not  less  than  160,0002.,  by  which  its  permanent  income  is 
greatly  increased.  The  instructor  of  the  asylum  is  the  Rev.  James 
W.  Watson,  a  grandson  of  the  late  Dr.  Watson ;  he  is  asaiBted  by  male 
and  female  teachers.  The  whole  is  under  the  management  of  a  com- 
mittee. The  cost  per  head  of  each  pupil  is  under  25L  a  year ;  its 
annual  income  is  little  short  of  10,000£,  more  or  less,  depending  in 
some  measure  on  the  amount  received  each  year  in  legacies ;  this  sum 
in  1858  was  21502. ,  the  dividends  from  stock  about  50002.,  subscriptions 
15002.,  and  from  other  sources  about  10002.  was  received. 

The  second  institution  which  came  into  operation  in  this  kingdom 
was  that  of  Edinburgh,  which  was  established  in  1810,  and  at  first 
placed  under  the  care  of  Mr.  Braidwood ;  he  was  succeeded  by  Mr. 
Kinniburgh,  since  deceased.  The  number  of  children  at  present  under 
instruction  is  58.  The  number  of  instructors,  including  the  principal, 
8,  and  a  sewing  mistress.  The  income  is  stated  by  the  secretary  to  be 
about  7002.  a-yeor  from  subscriptions,  and  400/.  to  5002.  from  payments 
of  pupils.  The  admission  of  deaf  and  dumb  children  into  Donaldson's 
Hospital  has  circumscribed  the  operations  of  this  institution. 

The  general  institution  for  the  deaf  and  dumb  at  Edgbaston,  near 
Birmingham,  was  commenced  in  1812.  It  was  formed  in  consequence 
of  a  lecture  on  the  subject  which  was  read  by  the  late  Dr.  de  Lys 
before  the  philosophical  institution  of  Birmingham.  This  gentleman, 
and  Dr.  Alexander  Blair,  late  professor  of  English  literature  in  the 
university  of  London,  are  to  be  regarded  as  the  first  promoters  of  the 
institution.  It  was  placed  under  the  superintendence  of  Mr.  Thomas 
Braidwood,  one  of  the  sons  of  Mr.  Braidwood  of  Hackney.  The  insti- 
tution has  no  provincial  limits.  It  contains  92  pupils;  the  present 
master  is  Mr.  Arthur  Hopper,  who  has  six  assistants.  The  manage- 
ment of  the  domestic  department  is  superintended  by  a  matron.  For 
many  years  this  establishment  was  confined  in  its  means;  but  its 
buildings  have  been  recently  enlarged,  so  as  to  admit  of  a  great  increase 
of  pupils,  and  their  sanitary  condition  has  received  every  improvement 
that  could  be  introduced.  These  alterations  have  involved  an  outlay 
exceeding  20002.  The  funds  of  the  institution  arise  from  subscriptions, 
donations,  legacies,  interest  of  money  invested,  and  payments  on  behalf 
of  the  pupils.  Nearly  a  fourth  of  the  income  is  derived  from  annual 
subscriptions,  and  more  than  a  fourth  from  pupils'  payments.  The 
cost  of  each  pupil  is  stated  at  about  252.  annually. 

The  national  institution  for  the  deaf  and  dumb  of  Ireland  is  situated 
at  Claremont,  near  Dublin.  It  owes  its  origin  and  progress  to  the 
strenuous  and  unwearying  exertions  of  Dr.  Charles  Orpen.  Soon  after 
its  commencement  in  1816,  it  was  placed  under  the  care  of  Mr.  Joseph 
Himiphreys,  who  continued  to  be  the  principal  till  1841,  since  which 
time  several  others  have  occupied  that  post.  The  present  master  is 
Mr.  E.  J.  Chidley,  formerly  an  assistant  at  the  London  Asvlum,  Kent 
Road.  About  the  year  1846,  a  great  change  took  place  in  the  affairs  of 
the  institution.  Its  original  operations  included  the  whole  of  Ireland ; 
but  the  extension  of  that  established  at  Belfiist  to  the  entire  province  of 
Ulster,  deprived  the  national  institution  of  a  certain  number  of  pupils, 
an<t  of  funds  derived  from  that  province.  The  parent  institution  is  now 
limited  in  its  operations  to  Leinster,  Munster,  and  Connaught.  About 
the  same  time  a  Roman  Catholic  institution  was  established  in  Dublin, 
which  again  reduced  its  number  of  pupils  very  considerably.  The 
niunber  reported  this  year  is  56.  The  accommodation  is  sufficient  for 
150  pupils ;  there  are  consequently  heavy  establishment  charges,  which 
make  the  average  annual  cost  for  each  pupil  very  high :  these,  however, 
are  in  process  of  reduction.  A  few  years  ago,  a  deputation  from  the 
tirtftTMigifig  committee  visited  the  principal  institutions  in  the  kingdom, 
with  the  view  of  re-modelling  their  own  by  introducing  such  improve- 
ments in  every  department  as  were  found  feasible  and  suited  to  the 
altered  condition  of  the  establishment. 

The  Glasgow  Institution,  formed  in  1819,  chiefly  for  the  west  of 
Scotland,  has  had  several  teachers.  Mr.  Duncan  Anderson,  whose 
persevering  eftorts  have  raised  it  to  a  high  degree  of  prosperity  both  as 
to  nmk  and  character,  has  been  its  principal  for  more  than  thirty  years. 
It  contains  82  pupils.  It  has  no  fund  more  permanent  than  that 
derived  from  payments  of  pupils,  donations,  legacies  and  annual  sub- 
Bcriptions :  the  cost  per  pupU  is  about  202.  annually.  Mr.  Anderson 
has  four  assistants.    The  dqpiestic  arrangements  are  superintended  by 
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the  matron.    A  workmistress  has  chaige  of  the  girla  in  their  sewing 
and  household  employments. 

The  institution  at  Aberdeen  was  commenced  in  1819;  its  pupils  are 
chiefly  from  the  north  of  the  Dee,  but  it  has  no  prescribed  limits. 
About  a  third  of  its  income  arises  ^m  subscriptions  and  donations,  a 
fourth  from  pupils'  payments,  and  the  deficiency  is  made  up  from 
certain  ftmds  which  are  applied  to  charitable  purposes  by  their  trustees. 
There  are  30  pupils,  whose  cost  per  annum  is  about  202.  a  head. 

The  school  for  the  deaf  and  dumb  at  Manchester  was  opened  in 
1828 ;  in  1839  it  was  removed  to  a  very  conmiodious  building,  erected 
by  subscription  at  Old  Trafford,  on  a  uniform  plan  with  that  for 
Henshaw's  Blind  Asylum,  the  two  establishments  being  in  exact  archi- 
tectural correspondence  with  a  chapel  between  them  for  the  inmates  of 
both  and  the  neighbouring  residents.  The  funds  of  liie  institution 
are  derived  from  subscriptions,  about  two-thirds ;  children's  payments, 
one-third.  There  are  103  pupils  whose  average  cost  is  212,  each  per 
annum.  For  the  last  eighteen  years  the  Mancliester  Institution  has 
been  under  the  chai*ge  of  Mr.  Patterson,  as  principal,  who  is  assisted 
by  five  junior  teachers.  In  the  report  of  the  institution  for  1857,  the 
examining  committee  suggest  a  novel  addition  to  their  institution, 
namely,  an  "  Infant  School,"  for  the  reception  "  at  the  earliest  age 
practicable  of  the  deaf-mute; "  and  in  Uie  report  for  1858,  the  neces- 
sity of  extended  accommodation  for  ordinary  pupils  is  ui^ed,  and  a 
bazaar  proposed  as  the  means  of  raining  the  requisite  funds  for  both 
objects.  This  bazaar  was  held  in  May,  1859,  and  was  so  successful 
that  the  proposed  extensions  are  now  in  course  of  progress.  It  would 
perhaps  be  premature  to  condemn  the  project  of  an  mfant  school  for 
the  deaf  and  dumb,  but  we  must  confess  we  would  rather  have  added 
a  year  of  gratuitous  education  to  all  ordinary  pupils  whose  parents 
would  accept  the  boon,  than  have  incurred  the  annual  expense  of  sup- 
porting the  deaf  and  dumb  at  the  public  charge,  probably  nine  yqprs 
instead  of  six. 

The  Liverpool  School  owes  its  origin  to  Mr.  William  Comer  of  that 
town  :  it  was  opened  in  1825,  and  commenced  as  a  day-school,  but  its 
original  plan  has  undergone  some  modifications,  and  its  pupils  are  of 
the  mixed  character  of  boarders,  day-boarders,  and  day-pupils.  Several 
changes  have  taken  place  in  its  masterahip ;  the  present  headmaster  is 
Mr.  Buxton,  formerly  an  assistant  at  the  London  Asylum.  This  school 
contains  85  pupils, — 33  day-scholars  and  52  boarders.  Nearly  a  third 
of  its  income  is  obtained  from  subscriptions,  and  rather  more  than  a 
third  from  children's  payments;  the  other  portion  is  derived  from 
donations,  legacies,  and  interest  of  investments.  There  are  three 
assistant  teachers  and  a  sewing  mistress. 

The  West  of  England  Institution  for  the  deaf  and  dumb  was  esta- 
blished in  1827.  It  is  situated  at  Exeter.  Its  especial  object  is  tiie 
"  instruction  of  the  deaf  and  dumb  resident  in  Devon,  Cornwall,  Dorset, 
and  Somerset."  Like  the  others  it  is  supported  by  subscriptions, 
donations,  legacies,  and  by  payments  on  behalf  of  the  children ;  the 
payments  from  pupils  amount  to  about  one-third  of  the  expenditure. 
At  present  it  contains  42  pupils.  Its  headmaster  is  Dr.  Scott,  who 
has  three  assistants,  including  the  workmistress. 

The  Yorkshire  Institution  for  the  deaf  and  dumb,  situated  at  Don- 
caster,  was  commenced  in  1829.  Throughout  its  whole  course  it  has' 
been  prosperous.  Its  funds  have  gradua&y  increased,  and  it  has  been 
enabled  to  admit  every  applicant :  and  for  several  years  a  portion  of 
its  income  has  been  set  aside  towards  the  establishment  of  a  permanent 
fund ;  these  accumulations  form  the  capital  from  which  the  dividends 
mentioned  below  are  derived.  There  are  upwards  of  100  pupils  under 
instruction,  562  have  been  received  since  its  establishment.  The  aver- 
age cost  of  each  pupil  is  202.  per  anniun.  The  funds  are  derived  from 
annual  subscriptions,  about  9002. ;  payments  on  behalf  of  pupils,  8002.; 
interest  from  investments,  1502.  a  year.  Donations  make  up  the  defi- 
ciency. As  a  rule  legacies  are  funded,  but  there  have  been  a  few 
exceptions.  IHr.  Baker,  the  head-master,  has  six  assistants ;  the  girls, 
out  of  school  hours,  are  under  the  charge  of  a  work-mistress  for  sewing 
and  domestic  work. 

The  Ulster  Institution  for  the  deaf  and  dumb  and  blind,  situated  at 
Belfast,  was  first  established  in  1831 ;  it  confines  its  operations  in  the 
collection  of  funds  and  the  admission  of  free  pupils  to  the  province  of 
Ulster ;  but  paying  pupils  from  other  districts  have  occasionally  been 
received.  It  is  sustained  by  donations,  subscriptions,  congregational 
collections,  and  legacies.  In  1858  about  16502.  was  raised  by  collecting 
cards  through  the  medium  of  district  auxiliaries.  The  entire  income 
exceeds  20002.  a  year;  about  902.  was  received  by  pupils'  payments  in 
1858.  The  ordinary  expenses  make  the  cost  of  each  pupil  about  182. 
per  annima.  The  number  of  deaf  and  dumb  pupils  is  94 ;  of  blind,  23. 
The  Rev.  J.  Kinghan  is  the  principal ;  he  has  five  assistants  for  the 
deaf  and  dumb  pupils,  and  one  for  the  blind.  Under  the  management 
of  the  present  head-master  this  institution  is  assuming  a  favourable  posi- 
tion, and  winning  from  the  public  a  laige  amount  of  regard  and  support. 

The  Northern  Coimties  Institution  for  the  deaf  and  dumb,  at 
Newcastle  upon  Tyne,  comprehends  the  counties  of  Northumberland, 
Durham,  Cumberland,  and  Westmoreland,  and  the  town  of  Berwick 
upon  Tweed.  It  was  established  in  1839.  It  is  supported  by  sub- 
scriptions, donations,  legacies,  and  payments  from  pupils.  One-third 
of  its  income  is  derived  from  subscriptions,  and  about  one  half  from 
pupils*  payments.  The  average  cost  of  the  pupils  during  the  last  five 
years  has  been  172. 159.    There  are  62  pupils  in  a  house  c^dculated  for 
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only  half  that  number,  but  efforts  are  being  made  to  obtain  a  suitable 
and  commodious  building  which  promise  to  be  immediately  Buccessful; 
the  head-master  is  Mr.  W.  Neill,  who  has  three  assistant  teachers. 

The  Bristol  and  Western  District  Institution  for  the  deaf  and  dumb 
Was  established  at  Bristol  in  1841;  its  benefits  are  available  to  all 
deaf-mutes  residing  within  the  city  and  county  of  Bristol,  and  the 
adjacent  counties  of  Gloucester,  Wuts,  Somerset,  Hereford,  and  Mon- 
mouth, together  with  the  southern  division  of  the  Principality  of 
Wales.  Its  income  from  subscriptions  and  donations  is  about  400Z. 
ft  year,  from  children's  payments  212Z.,  from  Consols  88/.  The  num- 
ber of  pupils  is  22.  The  cost  per  pupil,  with  so  small  a  number,  and 
under  a  heavy  rent  and  other  establishment  charges,  is  larger  than  at 
the  generality  of  these  institutions,  being  upwards  of  802.  a  vear. 
Mr.  Clyne  is  me  head  master,  he  has  a  female  assistant  who  is  deaf  and 
dumb,  and  a  work-mistress  has  chai-ge  of  the  sewing  and  domestic 
occupations  of  the  girls.  The  expense  of  this  establishment  is  likely 
to  undergo  a  considerable  diminution^  for  in  March  last  (1859)  the 
pupils  were  removed  from  their  rented  premises  to  a  house  in  Park 
Street,  equal  to  the  accommodation  of  forty  pupils,  which  has  been- 
recently  purchased.  The  domestic  arrangements  are  under  the  chai^ 
of  a  matron,  and  a  ladies'  committee  gives  its  services. 

The  Brighton  Institution  for  the  instruction  of  deaf  and  dumb 
children  of  Sussex.  Hampshire,  and  Kent,  was  established  in  1841. 
Pupils  are  received,  however,  from  all  parts,  priority  of  admission 
being  given  to  those  residing  in  the  three  coimties  named.  It  is  sus- 
tained by  annual  subscriptions  and  donations,  and  by  payments  from 
the  children.  In  1858  two- thirds  of  the  income  was  from  childrens' 
payments,  and  one-third  frbm  subscriptions  and  donations.  The  num- 
ber of  pupils  is  78 ;  their  annual  cost  is  stated  at  the  emuXL  sum  of  161. 
a  head.  There  are  eight  teachers,  four  male  and  four  female ;  two  of 
the  latter  superintend  the  instruction  of  the  girls  in  needlework  and 
domestic  duties.  The  head-master  is  Mr.  W.  Sleight,  who  has  been 
connected  with  it  from  the  time  the  first  experiments  were  made, 
demonstrating  the  necessity  for  and  the  utihty  of  such  an  institution. 
The  Institution  for  the  blind  and  deaf  and  dumb  in  Walcot  Parade, 
ISath,  was  established  in  1843 ;  it  has  no  local  limits;  it  is  sustained 
by  contributions,  pupils*  payments,  and  an  annuity  of  201.  per  annum. 
The  subscriptions  amoimt  annually  to  about  8602.,  pupils'  payments  to 
5202. ;  the  number  of  pupils  is  44,  including  three  partially  blind,  as 
well  as  deaf  and  dumb,  and  12  day  and  Simday  scholars.  A  Sunday 
pervice  is  conducted  by  the  Rev.  Fountain  Elwin,  the  president,  which 
has  been  found  very  acceptable,  aa  well  as  beneficial  to  a  certain  num- 
ber of  adults. 

The  Dundee  Institution  for  the  deaf  and  dumb  and  blind,  is  chiefly 
limited  in  its  operations  to  Forfarshire;  it  was  established  in  1846. 
It  is  sustained  by  volimtary  subscriptions,  by  payments  of  tiie  full  fees 
and  board  by  parents  of  some  of  the  pupils,  and  by  partial  payments 
of  parents  and  parishes  for  others.  The  average  annual  cost  per  head 
is  182.  ;^  there  are  40  pupils,  and  two  teachers.  Mr.  Alexander  Drys- 
dale,  himself  deaf  and  dumb,  is  the  principal. 

The  establishment  of  a  Roman  CathoUc  institution  for  the  deaf  and 
dumb  in  the  vicinity  of  Dublin,  was  accomplished  in  1846;  the  de- 
portmeiit  for  girls  is  connected  with  the  convent  of  St.  Mary's,  Cabm, 
and  was  opened  in  1847 ;  the  number  of  girls  is  80,  they  are  taught 
by  the  sisters  of  St.  Mary's  convents  The  boy's  department  is  under 
the  care  of  the  Christian  Brothers  of  St.  Joseph's,  Cabra,  of  the  reli- 
gious order  of  Saint  Dominick;  the  number  of  boys  under  instruction 
is  87.  The  cost  of  each  pupil  is  about  182.  per  annum.  The  institu- 
tion is  utider  high  patronage,  and  is  adequately  supported.  During 
the  year  1867  its  annual  subscriptions  amounted  to  7672. ;  donations, 
7102.;  the  pi^)i]8'  payments  were  12622.;  and  bequests  amounted 
to  1562. 

^  The  Deny  and  Raphoe  Diocesan  School  for  the  deaf  and  dumb, 
situated  at  Strabane,  was  commenced  in  1846.  It  is  Umited  to  these 
Imited  dioceses,  including  the  whole  of  the  county  Donegal,  and  parts 
of  Tyrone  and  Londonderry.  It  is  sustained  by  voluntary  subscriptions, 
without  any  payments  from  pupils.  The  15  children  it  contains  are 
mamtained  and  educated  at  a  cost  of  182.  9«.  a-head.  There  is  only 
one  instructor,  Mr.  O.  W.  Downing. 

The  Cambrian  Institution  for  the  deaf  and  dumb  was  established  in 
1847.  It  was  commenced  at  Aberystwyth,  but  a  few  years  after 
removed  to  Swansea,  at  which  place  a  permanent  building  has  been 
erected,  which  has  been  occupied  by  the  pupils  about  two  years.  The 
^^"*^*^^5?J^7'  however,  stiU  be  regarded  as  in  its  infancy,  having  had 
<56**^  difficulties  to  surmount,  together  with  changes  of  mastere, 
which  have  prevented  it  from  accomplishing  all  its  purposes.  It  has 
17  pupils.  Its  income  in  1857-8  was  about  6002.  Mr.  A.  Melville, 
formerly  an  assistant  at  the  Yorkshire  institution,  has  recentiy  been 
appohited  the  master. 

^  Donaldson's  Hospital,  at  Edinbui^h,  was  opened  in  1850.  It  is  a 
nchly  endowed  establishment  for  the  maintenance  and  education  of 
150  boys  and  as  many  girls,  with  a  preference  for  all  of  the  name  of 
Donaldson  and  Marshall.  The  governors  have  devoted  a  portion  of 
the  institution  for  the  education  and  maintenance  of  deaf  and  dumb 
chil^n.  There  are  42  deaf  and  dumb  boys  and  28  girls  in  this 
department.  Thb  number  of  instructors  occupied  in  this  special  work 
IS  four,  three  males  and  one  female.  The  pupils  are  admitted  between 
the  ages  of  seven  and  nine,  and  remain  till  they  are  fourteen.    The 


piincipal  is  Mr.  Angus  McDiarmid.  Whether  the  experiment  here  in 
progress,  of  bringing  up  deaf-mutes  with  hearing  and  speaking  children, 
will  prove  beneficial  in  any  respect  to  the  former,  has  yet  to  be  seen. 
•Some  hopes  were  once  entertained  that  results  might  ensue  favourable 
to  the  acquisition  of  our  vernacular  idioms,  always  a  work  of  some 
difficulty  to  the  deaf  and  dumb. 

All  these  institutions  are  under  the  direction  of  committees  chosen 
from  the  subscribers  residing  in  or  near  the  towns  where  they  are 
situated.  These  committees  appoint  masters  and  other  offioers  not 
chosen  at  the  aimual  meetings ;  they  establish  the  general  rules  of  the 
institutions  which  they  control,  but  they  do  not  interfere  witii  the 
course  of  instruction.  One  or  more  examinations  of  the  pupils  take 
place  in  the  course  of  each  year,  which  the  subscribers  and  the  public 
generally  are  invited  to  attend. 

Industrial  occupations  for  both  boys  and  girls  are  a  feature  in  most 
of  these  institutions^  though  trades,  as  a  future  means  of  obtaining  a 
livelihood,  are  not  taught ;  the  limited  time  which  the  deaf  and  dumb 
have  for  instruction  in  language  and  knowledge  forbids  the  appro- 
priation of  any  portion  of  it  to  what  may  be  better  acquired  under  a 
master  and  during  apprenticeship.  It  must  be  borne  in  mind  that 
ordinary  apprentices  have  fourteen  or  fifteen  years  in  which  to  learn 
the  language,  ways,  and  customs  of  the  wotld  in  which  they  live,  while 
the  deaf  and  dumb  have  to  acquire  all  this  by  direct  teaching  during 
their  school  years  to  enable  them  to  compete  with  others  in  the 
acquisition  of  a  trade ;  in  order  to  make  the  most  of  their  school  life, 
long  hours  of  teaching  generally  prevail,  and  the  industrial  employ- 
ments and  other  exercises  which  health  demands  fill  up  their  days. 
Lai^e  gardens  are  attached  to  many  of  the  institutions,  in  which  the 
boys  obtain  a  certain  amount  of  healthful  exercise  by  their  labour ;  in 
two  of  them  printing  is  taught  to  some  of  the  elder  children,  badcet- 
making  in  one,  farm-work  at  another ;  in  all,  the  girls  are  taught 
household  work,  and  sewing ;  and  in  many,  the  boys  perform  those 
offices  which  fall  to  men-servants  in  large  establishments.  Several  of 
the  institutions  grant  premiums  towards  the  apprentice  fees  of  both 
boys  and  girls  on  leaving  school,  provided  the  business  and  the  master 
or  nustreas  are  approved  of.  In  most  of  the  institutions  there  are 
three  classes  of  pupils ;  the  most  numerous  are  the  poor,  who  are 
either  instmcted  gratuitously,  or  who  pay  a  small  sum,  varying  from 
28.  6d,  to  Ss.  6c2.  per  week.  These  sums  are  paid  by  the  parents  or 
friends  of  the  children,  or  by  the  parishes  to  which  they  belong.  In 
the  latter  case,  it  has  often  been  found  a  difficulty  to  convince  overseers 
of  the  policy  of  educating  their  indigent  deaf  and  dumb,  and  thus 
restoring  them  to  society ;  but  under  the  operation  of  the  new  Poor 
Law,  the  difficulty  is  in  some  measure  provided  for ;  permission  being 
there  given  for  the  advance  of  sums  for  the  "  d^  and  dumb  and 
blind."  It  must,  however,  be  stated,  that  this  pennissive  clause  is 
not  sufficient  to  bring  the  deaf  and  dumb  of  the  poor  and  pauper  class 
under  instruction,  and  the  sooner  the  required  payments  are  made 
compulsory  the  better  it  will  be  for  the  deaf  and  dumb  and  the 
community.  The  second  class  of  pupils  received  into  our  institutions 
are  those  whose  parents  can  afford  to  pay  their  expenses,  so  that  no 
burden  is  in  such  cases  imposed  on  the  funds  subscribed  for  charitable 
purposes.  The  payment  is  generally  202. ;  this  being  about  the  average 
expense  of  pupils  in  the  provincial  institutions.  The  third  class  of 
pupils  are  those  whose  friends  can  affonl  to  pay  a  large  sum  for  their 
education.  The  number  of  such  pupils  being  very  limited,  the  masters 
of  institutions  generally  have  a  proportion  of  the  income  arising  from 
this  source  assigned  to  them. 

The  establishments  for  the  deaf  and  dumb  have  become  doubled  in 
number  during  the  last  thirty  years,  and  considerably^  more  than 
double  the  number  of  children  of  this  class  have  come  under  instruc- 
tion during  the  same  period.  Most  of  the  important  institutions  are 
now  full,  several  have  been  enlarged  recentiy,  and  others  are  contem- 
plating further  extensions.  In  one  only  has  the  number  materially 
diminished,  namely,  the  National  Institution  of  Dublin,  while  its 
decrease  is  more  than  made  up  by  the  extension  of  the  Ulster  Institu- 
tion, and  the  Roman  Catholic  establishment  at  Cabra.  The  number  of 
pupils  \mder  instruction  in  the  United  Elingdom  is  now  1550,  against 
780  when  the  article  in  the '  Penny  Cyclopaedia  *  was  published  twenty- 
two  years  ago.  And  what  are  the  Results  of  this  extended  movement 
and  of  the  education  of  this  class  ?  We  are  enabled  to  answer  this 
question  thoroughly  with  regard  to  one  institution,  at  which  it  is  the 
custom  at  intervals  of  a  few  years  to  make  inquiries  reelecting  all 
former  pupils  on  the  following  points :  — 

1.  In  what  occupation  has  A.  B.  been  engaged  since  he  left  school  ? 

2.  Is  it  found  that  he  has  acquired  tlmt  business  with  the  same 
facility,  or  nearly  so,  as  those  who  hear  and  speak  ? 

S.  Has  hit  conduct  been  generally  approved  of  ? 

4.  Note  any  particulars  respecting  A*  B.  which  ire  likely  to  be 
interesting  to  the  committee. 

These  inquiries  were  renewed  during  the  present  yfear,  they  were 
addressed  to  clergjrmen  of  parishes  or  other  ministers  of  reli^on,  to 
employers,  and  to  parents,  and  from  the  detailed  answers,  which  are 
all  published,  the  following  analysis  has  been  made.  Of  the  634  who 
had  been  received  into  the  institution,  480  had  left  school,  and  are 
thus  accounted  for :  of  296  (174  boys  and  122  girls)  there  are  formal 
or  informal  returns;  82  were  deficient  in  intellect  thou^  generally 
improved,  27  died  during  education,  or  bef<ye  acquiring  tnideB^  4  were 
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removed  from  delicate  health,  18  left  school^  chiefly  from  removal  of 
parents,  during  education,  II  were  private  pupils,  who  returned  to 
their  friends,  47  have  made  no  return  to  the  inquiries  instituted ;  174 
of  the  296  were  boys,  who  have  been  put  to  the  following  trades :  82 
shoemakers,  boot-closers,  cordwainers,  28  labourers,  or  farm  servants, 

16  tailors,  12  employed  in  mills,  factories  and  clothing  trades,  10 
cutlery,  and  Sheffield  trades, 9  joiners,  cabinetmakers,  carvers,  turners, 
Fi-ench  polishers,  8  letter-press  printers,  or  compo^tors,  8  engravers,  or 
wood-engravers,  7   engineers,  mechanics,  momders,  pattern  makers, 

5  fanners,  4  lithographers,  or  lithographic  printers,  4  pattern  designers, 
4  quarrymen,  8  bookbinders,  8  gardeners,  2  clerks,  2  painters  and 
decorators,  2  bakers,  2  artists,  2  nallmakers,  11  at  sundry  occupations, 
as  under ;  namely,  1  assistant  at  institution,  1  stenciller,  1  hawker,  1 
brickmaker,  1  modeller,  1  type-founder^  1  collier,  1  miller,  1  watch- 
maker, 1  porter,  and  1  hairdresser. 

The  122  girls  have  been  brought  up  to  the  following  employments : 
44  dressmakers;  81  assist  in  domestic  duties,  sewing,  &c.,  at  home; 

17  servants  or  laimdresses;  14  milliners,  dress  and  bonnet  makers; 
10  burlers,  reelers,  winders,  weavers;  2  boot  and  shoe-binders ;  4  sim- 
dries  (tailoress,  cap-maker,  lacemender),  ftc.  Of  the  296  included  in 
the  above  summary,  we  have  full  and  satisfactorily  attested  returns 
on  217. 

The  next  important  object  of  this  inquiry  was  to  ascertain  the  facility 
with  which  the  pupils  who  had  been  put  to  trades  acquired  them,  in 
comparison  with  yoimg  people  not  deaf  and  dumb.  Of  the  182  boys, 
it  is  found  that  80  acquired  their  business  as  well  as  others,  28 
nearly  as  well  as  others,  9  more  readily  than  those  not  deaf  and  dumb, 
and  10  not  so  well  as  those  who  hear  and  speak  :  5  cases  are  doubtful. 
Of  the  girls  it  is  ascertained  that  55  acquired  Iheir  business  as  well  as 
others,  21  nearly  as  well,  5  more  readilv  than  others,  8  not  so  well, 
1  case  doubtful.  The  summary  of  the  whole  217  will  stand  as  under : 
135  acquired  their  business  as  well  as  others,  49  nearly  as  well,  14  more 
readily  than  young  people  generally,  18  not  so  well  as  those  who  hear 
and  speak,  6  doubtful  cases. 

A  conclusion  very  favourable  to  the  pupils  may  therefore  be  formed ; 
they  are,  to  sa^  the  least,  equal  to  vouijg  people  endowed  with  {^11  their 
faculties;  for  if  only  18  out  of  217  failed  to  a  certain  extent  in 
acquiring  their  business,  it  may  be  fairly  inferred  that  an  equal  number 
of  failures  wpvld  have  occurred  out  of  217  persons  with  all  the  advan- 
tages of  speech  and  hearing ;  and  it  must  be  borne  in  mind  that  in 
nearly  all  cases  these  children  were  under  the  disadvantage  (referred  to 
by  some  of  their  employers)  of  associating  with  parties  not  accustomed 
to  the  deaf  and  dumb,  who  found  it  difficult  to  explain  their  precise 
meaning,  or  give  directions  with  accuracy.  On  the  other  hand,  several 
of  the  employers  are  so  thoroughly  satisfied,  that  they  express  their 
willingness  to  take  other  pupils  n-om  the  institution,  l^ough  has 
been  ascertained  with  regard  to  the  facility  of  the  pupils  in  acquiring 
.  trades  to  force  this  conclusion  on  the  public  mind,  namely. 

That  ike  dtaf  and  dumb,  as  a  loay,  acquire  trades  quite  as  Tvell  as 
those  who  luar  and  speak. 

The  part  of  the  inquiry  on  which  the  greatest  anxiety  has  been  felt 
regarded  the  character  and  conduct  of  the  pupils  after  quitting  the 
institution.  A  deaf  and  dumb  young  person  attracts  attention  which 
others  do  not ;  and  while  one  psui^y  by  over-indulgence  would  manifest 
unusual  and  uncalled-for  kindness  towards  such  a  person  when  thrown 
on  the  world,  another  would  heartlessly  lead  him  astray,  by  indulging 
him  in  propensities  which  require  to  be  checked. 

On  this  point,  knowing  there  is  a  liability  to  error,  it  may  be  observed 
that  a  deaf  and  dumb  apprentice  ought  to  be  treated  precisely  like 
ordinary  apprentices ;  in  his  business  he  should  be  shown  what  others 
are  told  oi  operations  and  their  efifects,  and  this  showing  will  generally 
repay  the  little  extra  trouble  required,  in  the  accuracy  of  its  results, 
compared  with  telling  in  ordinaiy  cases.  He  shotdd  neither  be  treated 
more  harshly  nor  more  indulgentlv  than  others,  and  his  general  treat- 
ment should  manifest  to  him  that  he  is  considered  morally  and  mentally 
responsible  in  the  same  sense  as  others. 

With  reference  to  the  reports  received  as  to  the  conduct  and  cha- 
racter of  the  boys  :  98  are  reported  of  favourably,  18  very  fovoimkbly, 

6  have  given  cause  of  complaint,  8  have  misconducted  themselves,  and 
in  7  cases  the  reports  are  doubtful  Of  the  girls :  55  are  reported  of 
favourably,  21  very  favourably,  6  have  given  cause  of  complaint,  8  have 
misconducted  themselves.  So  that  the  stunmary  of  the  217  will  appear 
thus :  153  are  reported  of  favourably,  39  very  favourably,  12  have  given 
occasional  cause  for  complaint,  6  have  behaved  very  ill,  7  doubtful. 

It  is  matter  for  congratulation,  that  out  of  217  cases  there  are  only 
six  of  immoral  conduct,  while  the  large  proportion  are  well  reported  of. 
Of  the  slight  causes  of  complaint,  several  of  them  are  cases  of  obstinaqf, 
but  the  question  may  arise  whether  the  same  proportion  would  not 
have  occurred  in  ordinary  cases — whether  out  of  217  apprentices,  from 
any  class,  so  many  would  haye  been  reported  of  favourably,  and  so  few 
unfavourably ! 

Although  the  above  statement  refers  to  only  one  institution,  there  is 
ever^  reason  to  believe  that  reports  equally  favourable  might  be 
obtamed  from  many  others ;  as\he  result  of  a  direct  inquiry  made  at 
all  the  institutions  on  this  point,  it  may  be  inferred  that  all  the  pupils, 
with  the  exception  of  about  5  or  6  per  cent.,  conduct  themselves 
creditably  in  after  life.  Such  results  show  the  public  that  their  expen- 
diture in  support  of  institutions  for  the  deaf  and  dumb  is  well  repaid 


and  lead  to  the  question  why  those  of  general  education  are  less  ntifl- 
factory.  The  system  of  boajding  the  children  must  be  credited  with  a 
certain  measure  of  these  favourable  elfeots ;  the  children  are  separoted 
from  the  evil  influences  of  towns,  and  placed  under  the  charge  of  chosen 
assistants,  who  superintend  them  both  in  and  out  of  school  for  five  or 
six  years,  and  during  this  time  habits  of  regularity,  propriety,  industry, 
and  attention  to  moral  and  social  duties  are  formed,  which  must  assist 
materially  in  influencing  their  future  lives.  With  children  not  labouring 
under  their  privation,  a  similar  system  would  doubtless  be  productive 
of  equally  good  results ;  and  as  less  time  would  be  required  in  school, 
the  industrial  element  might  be  added,  and  time  applied  to  productive 
arts  which  would  reduce  the  cost  of  education  to  such  an  amount  as  a 
small  tradesman  or  a  skilled  mechanic  might  pay  without  inconvenience. 

Although  the  instruction  and  education  of  the  deaf  and  dumb  have 
become  more  general,  by  the  extension  of  the  older,  and  the  establish- 
ment of  new  institutions,  there  is  some  doubt  whether  the  quality  ol 
the  instruction  has  materially  improved.  Thirty  years  ago,  a  danger 
was  felt  that  much  of  the  practical  application  of  the  art  would  be 
lost,  for  no  means  had  been  taken  to  give  permanence  to  any  series  ol 
lessons  by  means  of  the  press.  The  difierent  teachers  experimented, 
and  carried  out  what  seemed  right  in  their  own  eyes ;  they  had  the 
theories  of  those  who  had  lived  before  them,  but  no  series  of  lessons 
reduced  to  order,  and  no  aids  for  those  who  were  inclined  to  take  up 
the  work  as  a  profession.  In  the  year  1841  two  of  the  teachers  resolved 
to  print  their  earlv  lessons,  not  only  for  the  use  of  their  own  pupils, 
but  also  to  give  form  and  substance  to  their  manuscripts,  aadto 
establish  a  beaten  track  which  others  might  widen  and  improve,  and 
from  which  they  might  deviate  into  better  paths.  A  copy  of  this 
confessedly  impeocfect  work  was  sent  to  every  institution  in  the  kingdom. 
Since  then  some  attempts  have  been  made  by  other  instructors  to 
supply  a  series  of  lessons,  but  none  have  met  with  general  acceptances 
To  this  work  teachers  should  at  once  apply  themselves.  A  concentrated 
effort  can  alone  be  successful.  None  of  the  British  teachers  agree  in 
considering  the  work  published  by  Dr.  Peet  of  New  York  as  meeting 
their  view  of  what  is  required,  while  there  are  several  individuals 
among  them  fully  capable  of  projecting  and  carrying  out  a  preparatoiy 
course  of  instruction  very  superior  to  it.  Nearly  every  teacher  will 
agree  with  the  writer  of  this  article  that  no  series  of  lessons  hitherto 
published  in  England  meets  the  views  they  entertain  of  what  such  a 
series  should  be,  and  it  is  to  be  hoped  their  attention,  as  a  body, 
will  soon  be  directed  to  this  their  most  manifest  want,  and  to  the  means 
of  supplying  it. 

In  the  year  1857,  the  committee  of  the  London  affvlum  published  an 
'  Illustrated  Vocabulary  for  the  Deaf  and  Dumb.'  This  work  contains 
4000  woodcuts  of  objects,  with  their  names  arranged  alphaheticaUy  ; 
the  engravings  are  generally  well-executed,  but  the  arrangement  is  as 
bad  as  could  be  adopted.  One-half  the  expense  incurred,  witii  a  smt- 
able  distribution  of  lesson-matter,  would  have  given  our  institutions  « 
book  of  immense  practical  value  to  them.  In  its  present  form,  it  is  a 
capital  family  picture-book,  without  reference  to  the  deaf  and  dumb, 
but  only  where  price  is  no  object;  to  the  latter  it  is  of  little  value, 
except  as  a  dictionary  or  book  of  reference.  Every  teacher  of  the  deal 
and  dumb  is  ready  to  contradict  the  statement  put  forth,  that  it  is 
"  eminently  adapted  to  assist  teachers  in  their  endeavours  to  impart  to 
the  deaf-mute  a  knowledge  of  language  through  the  faculty  of  sight, 
and  to  enable  him  to  use  words  as  t£e  expression  of  his  thoughts,  and 
as  the  means  of  communication  with  his  fellow  beings."  T^e  wood- 
cuts, however,  might  be  rendered  very  serviceable  under  a  different 
arrangement,  with  a  comparatively  small  number  of  additional  ones. 
If  one  portion  of  the  work  were  made  quite  elementary,  consisting  of 
a  certam  number  of  easy  nouns,  printed  on  one  side  or  on  both,  and 
purchasable  in  either  form,  many  copies  of  such  portion  would  be 
required  in  every  institution,  for  beginners  spoil  many  copies  of  their 
first  books  or  lessons.  This  portion  might  be  followed  by  successive 
ones ;  as  examples  of  the  singular  and  plural,  of  adjectives,  of  prepo- 
sitions, of  verbs,  of  adverbs ;  and  other  grammatical  forms  of  language 
might  be  represented  with  little  more  labour  than  re-arrangement. 
The  republication  of  the  work  thus  disposed,  in  parts,  would  be  a  boon 
to  both  teachers  and  pupils,  and  really  assist  deaf-mutes  in  obtaining 
some  "  knowledge  of  language  through  the  faculty  of  sight."  A  wealthy 
establishment  might  undertake  this  task,  and  the  committee  of  t^e 
London  asylum, having  the  chai^  of  this  'Illustrated  Vocabulary' 
bequeathed  to  them  by  their  late  principal,  would  thus  make  it  widely 
avulable  to  the  deaf  and  dumb  of  this  aud  other  countries,  for  its  use 
should  by  no  means  be  confined  to  the  English  language ;  the  French, 
the  German,  and  other  continental  schools,  would  doubtless  avail 
themselves  of  it,  if  published  in  a  form  acceptable  to  them.  For  want 
of  such  an  arrangement  as  is  here  suggested,  and  in  order  to  make  the 
present  work  available,  several  institutions  have  used  tvoo  copies  to 
make  w/e,  by  cutting  out  the  whole  of  the  pictures,  and  remounting 
them  in  a  progressiva  and  classified  form.  Abacus,  ahbesSf  abbey,  al^t, 
abyss,  acaaa,  acanthus,  acclivity,  and  accountant,  are  certainly  not  the 
first  words  a  teacher  would  bring  under  the  notice  of  his  deaf  and 
dumb  pupils;  instead  of  them  he  would  select  the  names  of  common 
objects,  known  to  the  children,  short,  and  ea^  of  imitation  in  writing, 
such  as  hat,  nut,  pin,  pen,  cat,  &c.  It  is  to  be  hoped  that  a  future 
edition  of  the  work  will  be  published  under  some  such  progressive 
arrangement^  and  that  in  other  respects  it  will  be  freed  from  the  grare 
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faults  ascribed  by  Degenmdo  to  Maasieu's  'Nomenclature/  which 
critidBm  applies  very  forcibly  to  it  in  its  present  form. 

Annual  subscriptions,  together  with  payments  on  behalf  of  pupils, 
effect  much  towards  the  support  of  this  class  of  institutions,  and  the 
deficiencies  are  generally  supplied  by  donations  and  legacies.  Still  the 
idea  is  gaining  ground  that  as  government  aid  is  so  freely  rendered  to 
all  educational  purposes  for  which  it  is  sought,  its  application  to  our 
deaf  and  dumb  establishments  would  be  desirable,  and  would  not  be 
refused.  The  form  in  which  such  grants  should  be  asked  is  a  question 
for  consideration,  perhaps  that  of  payments  to  assistant-masters  would 
be  one  eligible  mode  of  help.  If  each  provincial  institution,  could 
receive,  according  to  its  magnitude,  from  50^  to  1002.  a  year  in  aug- 
mentation of  the  salaries  of  asslBtant-masters,  a  better  payment  to  tins 
class  of  teachers  would  be  secured,  and  a  succession  of  teachers  might 
thus  be  relied  on.  There  are  no  prizes  in  this  department  of  education, 
the  few  chances  of  advancement  to  head-masterships  are  not  sufficient 
to  tempt  young  men  to  remain  attached  to  institutions  when  so  many 
openings  for  them  occvu*  in  commercial  houses,  in  joint-stock  com- 
panies, and  in  the  public  service.  Many  good  teachers  would  be  re- 
tained in  institutions,  who  at  present  seek  places  of  greater  emolument, 
if  they  could  see  the  prospect  of  a  second-mastership  with  such  an 
addition  to  their  salaries  as  would  insure  them  SOI.  or  1002.  a  year, 
besides  board  and  lodging.  Another  boon  the  committee  of  council 
might  confer  on  these  institutions  is  the  privilege  of  grants  of  books, 
maps,  pictures,  and  diagrams,  or  the  purchase  of  t£ie  same  as  by 
ordinary  schools.  Grants  in  aid  of  buildings,  and  extensions  of  ex- 
isting establishments  are  also  needed  in  many  localities,  but  not  so 
much  for  the  purpose  of  additional  institutions,  as  to  render  those  in 
operation  more  efficient.  Schools  of  fewer  than  50  pupils  do  not  carry 
on  the  work  economically,  and  it  is  not  desirable  to  multiply  such 
schools.  But  it  must  be  borne  in  mind  that  one-eighth  of  the  deaf 
and  dumb  population  should  be  provided  for.  It  has  been  shown  that 
Great  Britain  and  Ireland  contain  17|300  deaf  and  dumb  persons ;  that 
1550  only  are  under  instruction,  while  2175  is  the  due  proportion ; 
the  deficiency  therefore  amounts  to  625,  yet  to  be  brought  into  our 
schools. 

These  grants  would  probably  not  be  conceded  unless  accompanied 
by  government  inspection ;  to  this  we  apprehend  no  objection  would 
be  raised  either  by  committees  or  by  principals  of  institutions,  provided 
the  inspector  was  himself  a  teacher  of  the  deaf  and  dumb.  No  other 
inspector  could  go  through  the  examinations  required  satisfactorily  to 
all  parties,  nor  make  due  allowances  for  the  difficulties  attendant  on 
such  a  course  of  teaching ;  each  child  would  have  to  be  examined  in 
every  branch  of  instruction,  and  from  a  week  to  a  month,  according  to 
the  number  of  pupils,  would  be  required  in  the  examination  of  each 
institution,  and  reporting  thereon. 

Besides  the  ordinary  public  institutions  for  the  education  of  the 
deaf  and  dumb,  another  class  has  arisen  in  London,  Manchester,  and 
Leeds  during  recent  years,  while  their  especial  object  is  met  in  other 
localities  also,  as  at  Birmingham,  Glasgow,  Belfast,  and  Bath.  A 
description  of  one  of  them  will  show  the  operation  of  all,  and  that  of 
London  may  be  taken  as  their  type,  premising,  that  in  the  metropolis 
some  objects  are  pursued  which  are  not  called  for  in  the  provinces. 
The  chief  feature  of  the  association  in  aid  of  the  deaf  and  dumb,  in 
Bedford  Row,  London,  is  to  supplement  the  work  commenced  in  ordi- 
nary schools.  The  deaf  and  dumb  are  certainly  more  isolated  than 
any  ordinary  class  of  persons,  while  they  are  naturally  inclined  to  seek 
each  other's  society.  By  assembling  them  for  week-day  lectures,  and 
Sunday  instruction,  the  powers  of  mind  of  adults,  especially  those  of 
the  inferior  class  in  intellect,  are  prevented  from  collapsing,  or  falling 
into  a  state  of  normal  weakness.  When  they  meet  on  Sundays  the 
prayers  of  the  church  of  England  are  read  by  signs,  and  plain  explana- 
tions of  some  portion  of  the  Liturgy,  and  of  a  passage  from  the  Bible, 
are  given,  so  that  they  can  understand  such  instructions.  Another 
important  sphere  of  usefulness  is  home-visiting,  by  which  the  mis- 
sionary employed  becomes  acquainted  with  their  personal  habits  and 
wants;  work  is  procured  for  the  unemployed,  and  this  part  of  the 
ox>erations  of  the  association  has  been  attended  with  considerable 
success,  for  during  the  last  three  years  regular  employment  has  been 
obtained  for  about  forty.  Pecuniary  loans  have  been  advanced  to 
about  sixty,  in  times  of  temporary  want  or  distress,  and  though  on 
some  occasions  these  loans  become  gifts,  there  is  generally  much  good 
feehng  exhibited  in  the  repayment  of  such  advances  when  the  recipi- 
ents are  again  earning  wages.  Occasional  tea-meetings  are  held,  and 
lectures  are  given  on  literary  and  scientific  subjects  in  which  the  mem- 
bers evince  much  interest;  in  many  cases  drunken  habits  have  been 
superseded  by  temperance,  and  steady  industry  has  taken  the  place  of 
an  idle  life.  These  are  no  trifling  effects  to  produce,  and  they  are  all 
of  that  tendency  which  must  increase  the  self-respect  and  self-depend- 
ence of  the  class  thus  benefited.  At  Manchester  and  Leeds  several 
of  the  above  objects  are  also  carried  out ;  at  Glasgow,  Birmingham, 
Bath,  &a,  Sunday  services  are  held  for  ike  former  pupils  of  those 
localities. 

Within  the  last  few  years  the  literature  which  concerns  the  deaf  and 
dumb,  has  received  a  valuable  accession  by  the  publication  of  two 
works  in  the  French  language,  one  by  the  Abbd  Carton,  director  of  the 
institution  for  the  deaf  and  dumb,  of  Bruges ;  and  the  other  by  M. 
Yalade-Gabel,  honorary  director  of  the  Imperial  institution  for  the  deaf 


and  dumb,  at  Bordeaux.  We  must  explain  how  th^e  two  works 
originated.  In  1833  the  central  society  for  the  education  and  assist- 
ance of  the  deaf  and  dumb  of  Paris,  declared  their  intention  to  award 
a  prize  for  a  work  on  the  education  of  the  deaf  and  dumb  which  should 
be  applicable  to  home  instruction  and  to  common  schools.  In  answer 
to  it  onlv  two  competitors  appeared,  while  it  was  considered  that 
neither  of  the  works  fulfilled  the  conditions  of  the  offer,  and  no  award 
was  made.  In  1855  the  proposal  was  renewed,  and  produced  eighteen 
competitors,  to  one  of  these,  the  work  by  the  Abbd  Carton,  the  prize 
was  adjudged;  another  by  M.  Valade-Gabel,  was  considered  entitled 
to  very  high  distinction :  these  are  the  two  works  before  us,  four 
others  were  honourably  mentioned. 

The  Abbd  Carton's  is  distinguished  by  much  simplicity  and  great 
clearness ;  it  is  not  merely  instructive,  but  it  is  also  attractive.  In  an 
interesting  and  somewhat  dramatic  story  the  processes  of  teaching  are 
unfolded  in  logical  sequence,  and  connected  wiih.  each  other  throughout 
the  work.  Petit  Paul,  the  hero  of  the  process,  is  the  deaf  and  dumb 
child  of  the  mayor  of  a  commune  in  France,  and  a  great  favourite  with 
M.  Thomas,  the  modest  and  enlightened  teacher  of  a  common  school, 
who  had  been  the  teacher  of  most  of  the  &thers  and  mothers  of  the 
yoimg  generation,  and  who  was  universally  esteemed  for  his  useful  life, 
as  well  as  for  his  personal  merits.  A  professor  of  the  art  of  instructing 
the  deaf  and  dumb  takes  especial  pains  to  persuade  M.  Thomas,  against 
his  own  will,  that  it  is  his  duty  to  undertake  the  instruction  of  little 
Paul ;  that  such  a  work  would  not  only  be  easy  but  also  pleasant.  He 
undertakes  the  task,  and  step  by  step  his  efforts  are  conducted  to  a 
successful  issue  under  the  guidance  of  the  professor.  The  work 
abounds  in  philosophical  interest,  it  is  written  with  great  elegance  of 
style,  and  displays  an  accurate  knowledge^  of  the  difficulties  to  be 
surmounted,  but  it  does  little  more  than  trace  the  outline  of  the  plan 
to  be  pursued,  and  it  would  require  a  more  practical  development  of 
every  step  taken  to  make  ji  a  useful  guide  to  French  parents  and 
schoolmasters. 

The  work  of  M.  Valade-Gkbel  enters  largely  upon  the  whole  theory 
and  practice  of  instructing  deaf-mutes,  and  is  one  of  the  most  able,  and 
at  the  same  time,  interesting  works  which  a  teacher,  whether  of  the 
deaf  and  dumb,  or  of  an  ordiiiary  school  could  study.  It  will  be  sug- 
gestive to  both,  it  may  make  a  teacher  of  a  common  school,  who  enters 
into  its  spirit,  forsake  his  vocation  to  become  a  teacher  of  the  deaf  and 
dumb,  but  it  con  never  make  him  fulfil  the  scholastic  duties  which 
would  devolve  upon  him  with  both  these  classes  of  pupils.  The  work 
comprises  a  series  of  practical  lessons  superior  to  any  others  we  have  seen 
in  the  French  language,  but  we  do  not  consider  that  either  this  work  or 
the  Abbd  Carton's  ful&ls  the  proposal  of  the  central  society,  nor  do  we 
consider  that  object  an  attainable  one.  The  Abbd  Carton's  volume  is 
entitled  to  high  commendation  as  an  attempt  to  popularise  the  instruc- 
tion of  the  deaf  and  dumb,  and  it  will  serve  to  show  parents  and 
others  how  difficult  is  the  art  in  practice,  while  it  may  encourage  a 
few  who  have  leisure  and  inclination,  to  prepare  their  children's  minds 
for  the  professor.  M.  Valade-Gabel's  work  is  a  truly  philosophical 
treatise  brought  down  to  the  comprehension  of  common  minds,  but  not 
to  the  practice  of  common  schools. 

On  this  subject  we  must  refer  again  to  Mr.'Day's  report  on  the  German 
schools.  He  found  some  common  schools  in  which  the  instruction  of 
the  deaf  and  dumb  is  carried  on  with  that  of  children  in  the  possession  of 
all  their  senses.  This  theory  was  advanced  in  England  about  thirty-five 
years  ago  by  the  friends  of  a  deaf  and  dumb  person  named  Arrowsmith. 
The  results  in  Germany  are  far  from  flattering ;  it  was  found  that  two 
years  of  separate  preparatory  instruction  were  first  necessary,  and  then 
two  hours  of  additional  instruction  daily,  and  the  result  was,  that  the 
deaf  and  dumb  scholars  were  taught  with  the  other  pupils  only  in  a 
few  mechanical  exercises;  such  as  arithmetic,  writing,  and  copying  from 
dictation.  There  is  another  class  of  schools  for  deaf-mutes  in  some  of 
the  German  States,  connected  with  seminaries  for  the  education  of 
teachers  for  the  common  schools,  but  in  the  operation  of  this  plan  two 
very  important  preliminaries  are  overlooked :  1st,  that  long  experience 
and  peculiar  qualifications  are  necessary  to  form  an  accomplished 
teacher  of  the  deaf  and  dumb ;  and  2ndly,  that  in  order  to  succeed, 
the  teacher's  whole  attention  must  be  devoted  to  the  work.  Another 
attempt  to  popularise  the  education  of  the  deaf  and  dumb  in  Prussia 
is  the  advocacy  of  day-schools  instead  of  boarding-schools ;  it  is  con- 
tended that  on  the  German  system  of  teaching  articulation  and  reading 
on  the"  lips,  any  newly-aoquu^  power  of  speaking  may  be  put  into 
immediate  practice,  and  that  thus  their  facilities  of  utterance  would 
be  increased  and  improved,  as  well  as  their  power  of  reading  from  the 
lips  of  others.  But  this  is  mere  theory,  for  which  present  results 
should  not  be  compromised;  by  its  adoption  none  of  the  advantages 
looked  for  would  be  realised,  while  the  deaf-mutes,  as  a  claas,  would 
lose  that  careful  training,  watchfulness,  and  moral  guidance  which  a 
residence  in  a  boarding  institution  confers.  Mr.  Day  mentions  that 
some  of  the  German  schools  are  designed  for  the  desif  and  dumb  and 
the  blind.  It  is  said  that  this  unnatural  union  is  rendered  necessary 
only  from  economical  reasons ;  this  is  scarcely  a  sufficient  excuse  for 
either  these  schools  or  those  in  the  United  Kingdom,  in  which  the  two 
classes  are  received.  We  doubt  if  it  is  a  wise  economy,  for  there  is  no 
common  union  either  in  the  modes  of  instruction  or  in  the  other 
processes  of  education. 

Institutions  for  the  deaf  and  dumb  have  been  established  for  rather 
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more  than  forty  years  in  America,  and  are  fastextending  to  all  the  States 
of  the  Union.  That  at  Hartford,  Connecticut,  was  commenced  in  1817; 
New  York  in  1818;  Philadelphia,  1821;  Danville,  Kentucky,  1822; 
Columbus,  Ohio,  1826;  Staunton,  Virginia,  1839;  Indianopolis,  In- 
diana, 1848 ;  Enozville,  Tennessee,  1844 ;  Raleigh,  North  Carolina,  1845 ; 
JackflonTille,  Illinois,  1849;  in  South  Carolina,  1849 ;  Louisiana,  1852 ; 
Wisconsin,  1851 ;  Michigan,  1854 ;  there  are  also  institutions  in  Iowa 
and  Missouri  We  have  not  space  for  particulars  respecting  these 
institutions ;  in  the  aggregate  they  educate  upwards  of  1600  pupils ; 
they  are  carried  on  in  a  vigorous  spirit  by  zealous  and  intelligent 
teachers,  and  they  are  fulfiOing  their  purposes  as  well  as  those  in 
our  own  country;  though,  in  some  respects,  they  are  carried  on 
under  disadvantages  which  are  unknown  to  the  schools  in  the  British 
Isles. 

The  Canadian  government  established  an  institution  for  the  deaf 
and  dumb  at  Montreal  a  few  years  ago ;  it  is  understood  to  be  flourish- 
ing, but  we  have  been  unable  to  obtain  any  particulars  as  to  its  extent 
and  progress.  In  the  year  1856  a  small  institution  was  commenced  at 
Halifax,  Nova  Scotia,  which  has  recently  increased  in  extent,  and 
received  much  public  favour ;  according  to  the  Annual  Report  (1859), 
it  contains  twenty-seven  pupils,  several  of  whom  are  adults. 

The  advantages  which  have  resulted  to  the  commimity  from  the 
education  of  deaf-mutes  have  been  lai^ge  and  important*  The  class 
itself,  as  an  item  of  this  public  good,  is  brought  from  the  normal  con- 
dition described  in  the  earlier  part  of  this  article  into  that  of  intelligent 
moral  beings,  awakened  to  the  tenure  by  which  human  life  and  citizen- 
ship are  held,  and  to  the  hopes  which  religion  inspires.  Jn  tibe  every- 
day business  of  life  we  find  a  fair  proportion  of  deaf-mutes  occupied 
in  workshops,  counting-houses,  studios,  and  various  other  offices,  who 
by  industry  and  trained  skill  support  themselves  creditably,  and  whose 
general  good  conduct  entitles  them  to  respect.  Without  instruction 
these  persons  could  not  have  been  producers,  but  would  generally 
have  been  a  burden  on  the  industrious  classes.  The  art  and  science 
of  primary  education  have  also  been  gainers  from  tiie  experience 
acquired  in  simplifying  knowledge  for  the  instruction  of  the  deaf  and 
dumb,  whose  teachers  work  upon  the  ignorance  of  their  pupils  rather 
than  on  any  supposed  acqtdrements.  Children  who  have  in  the  first 
instance  to  obtain  their  knowledge  of  language  by  single  words,  by 
short  sentences,  by  visible  objects  or  their  representations,  require  the 
aid  of  black-boards,  diagrams,  pictures,  plans,  maps,  models,  collections 
of  natural  and  artificial  objects,  and  such  other  illustrationB  as  the 
inventive  talent  of  their  teachers  cm  suggest.  The  greater  part  of 
those  accessories  to  instruction  were  employed  in  our  deaf  and  dumb 
institutions  for  many  years  before  they  were  recognised,  as  legitimate 
aids  by  ordinary  teachers.  The  time  has  arrived  when  they  are  gene- 
rally adopted,  and  by  their  means,  simplified  and  improved  modes 
of  instruction  have  arisen  in  the  majority  of  schools. 

DEAFNESS,  the  sense  of  hearing  diminished  or  abolished.  Deafness 
is  either  congenital  or  acquired.  When  congenital,  it  arises  from  an 
original  nudformation  of  the  ear,  and  is  then  always  accompanied  with 
dumbness.  When  acquired,  it  arises  from  a  variety  of  diseases  afiecting 
difierent  parts  of  the  complex  apparatus  connected  with  the  sense  of 
hearing.  Some  jxarts  of  this  apparatus  are  placed  beyond  the  reach  of 
examination,  and  the  function  of  other  parts  is  but  imperfectly  known : 
BO  that  it  is  often  difficult  to  ascertain  the  exact  seat  of  the  disease, 
still  more  difficult  to  ascertain  the  exact  nature  of  the  disease,  and 
even  when  this  is  discovered,  more  difficult  than  all  to  apply  an  effiBctual 
remedy.  Hence  the  study  and  treatment  of  deafness  are  attended 
with  peculiar  difficulties ;  yet  the  subject  has  by  no  means  engaged 
such  a  share  of  the  attention  of  the  scientific  surgeon  and  physician  as 
its  importance  deserves. 

Deafness  may  arise  from  disease  of  the  oigan  of  hearing,  or  from 
disease  of  the  brain.  The  organ  of  hearing  consists  of  two  parts,  that 
destined  to  collect  and  transmit  sound  to  the  auditory  nerve,  and  that 


composed  essentially  of  a  peculiar  arrangement  of  the  sentient  extremity 
of  the  auditory  nerve  destined  to  receive  sound  and  to  transmit  the 
impressions  to  the  brain. 

That  port  of  the  apparatus  whose  office  it  is  to  collect  sound  is 
termed  the  auricle,  or  the  external  ear — ^the  ear  commonly  so  called. 
[Ear  ;  Nat.  Hist.  Drv.]  From  the  auricle  proceeds  a  narrow  winding 
passage,  termed  the  external  auditory  passage  {me<Uu8  amdUorius  ex^ 
iemut),  which  is  closed  at  its  farthest  extremity  by  a  membrane  called 
the  tntmibrana  tympani,  or  the  drum  of  the  ear.  Beyond  the  membrana 
tympani  is  the  cavity  of  the  tympanum,  which  is  a  chamber  of  air, 
containing  a  curious  and  complex  apparatus,  put  in  motion  by  the 
vibrations  of  the  air  that  produce  sound.  These  vibijitions  are  com- 
municated to  the  internal  apparatus  by  the  membrana  tympani,  or 
drum  of  the  ear,  and,  variously  modified  by  that  apparatus,  and  com- 
municated to  the  air  in  the  chamber  of  the  tympanum,  are  conveyed 
to  the  internal  organ,  or  the  ear  properly  so  called.  Besides  all  this 
there  is  the  passage  called  the  Eustachian  tube,  which  leads  from  the 
throat  to  the  cavity  of  the  tympantmi.  All  these  parts  of  the  ear  are 
subject  to  various  diseases,  any  one  of  which  is  capable  of  impairing  in 
a  greater  or  less  degree  the  sense  of  hearing,  or  of  producing  deafness. 

Any  considerable  malformation  of  the  auricle,  or  external  ear,  whose 
office  it  is  to  collect  the  vibrations  of  the  air  that  produce  sound,  is 
found  to  occasion  a  greater  or  less  degree  of  deafness.  Bat  the  external 
auditory  passage  is  lined  by  a  vascular  and  highly  sentient  membrane. 


studded  with  org|aaB  of  secretion,  by  which  are  elaborated  the  cerumen, 
or  wax,  with  which  the  passage  is  kept  in  a  state  of  moisture,  and  by 
which  it  is  defended  from  the  entrance  of  external  bodies.  A  certain 
quantity  and  a  certain  quality  of  this  secretion  are  indispensable  to  a 
sound  condition  of  the  function  of  "hearing.  If  the  secretion  be 
diminished  or  suppressed,  the  hearing  becomes  extremely  imperfect ; 
if  it  be  increased  and  thickened,  the  hearing  may  become  altogether 
abolished.  The  quantil^  and  quality  of  this  secretion  may  be  changed, 
in  either  of  these  modes,  by  many  diseases;  bv  inflammation,  for 
example,  induced  by  the  application  of  cold  and  other  causes.  Acc<nd- 
ingly,  a  vitiated  state  of  the  secretion  of  the  wax,  which  may  be  accu- 
mulated in  such  a  degree  as  completely  to  block  up  the  passage,  and  so 
to  prevent  the  transmission  of  sound  to  the  internal  ear,  is  among  one 
of  the  most  common  causes  of  dea&ees.  But  inflammation  may  pass 
into  ulceration ;  purulent  matter  may  form,  collect,  and  completely 
obstruct  the  transmission  of  sound.  Moreover,  morbid  growths,  as 
polypi,  may  spring  from  the  lining  membrane  of  the  meatus,  and  plug 
up  the  passage.  In  these  different  modes  there  may  be  a  complete 
obliteration  of  the  auditory  passage.  This  obliteration  of  the  auditory 
passage  is  ordinarily  attended  with  the  total  abolition  of  the  sense  of 
hearing ;  yet  cases  are  on  record  in  whi^ch  the  canal  has  been  reduced 
to  less  than  a  line  in  diameter,  and  in  which  its  walls  at  diflferent  points 
have  even  touched,  without  a  great  degree  of  deafness  having  resulted. 
In  these  cases,  instead  of  deafness,  there  has  been  a  constant  noise  or 
buzzing  in  the  ear.  Occasionally,  thou^  very  rarely,  there  is  the 
opposite  state  of  the  auditory  passage :  it  is  pretematuraUy  enlaiged; 
in  one  case  it  was  so  much  enlaiiged,  that  the  ring-finger  could  ^ysily 
penetrate  to  the  bottom  of  the  canal.  Deafness  equattv  resulted  from 
this  enlargement  of  the  auditory  passage  as  from  its  obliteration. 

The  diseases  of  the  auditory  posaige  may  be  communicated  to  the 
membrana  tympani,  which  may  be  inflamed,  thickened,  ulcerated,  and 
rendered  wholly  incapable  of  performing  iJie  office  of  tremsmitting 
sound.  It  has  been  observed  to  acquire  a  thickness  as  great  as  that  of 
the  sclerotic  coat  of  the  eye,  by  a  successive  deposition  of  adventitious 
membranous  layers.  It  is  then  of  a  vellowish  colour,  and  quite  opaque. 
Deafness  often  coincides  with  this  altered  condition  of  the  membrana 
tympani ;  but  it  is  doubtful  whether,  if  this  be  the  sole  affectioiv  it  be 
capable  of  abolishing  the  sense  of  hearing. 

The  membrane  which  lines  the  chamber  of  the  tympanum  may  par- 
take of  the  diseases  of  the  parts  of  the  auditory  apparatus  which  are 
external  to  it,  or  it  may  itself  be  the  primary  seat  of  disease.  It  may 
become  inflamed  and  thickened,  in  consequence  of  which  the  capacity 
of  the  chamber  for  containing  air  must  be  proportionally  diminishecL 
The  fluid  commonly  secreted  by  its  membrane  may  be  increased  in 
quantity  and  vitiated  in  quality,  and  this  increased  and  vitiated  liauid 
may  occasion  deafness  by  the  exclusion  of  air  from  the  chamber. 
Such  an  altered  secretion  occurs  chiefly  in  children  and  young  persons, 
whose  mucous  secretions  in  general  are  easily  deranged.  This  accumu- 
lation may  take  place  without  an^  pain  in  the  ear,  without  any  dis- 
charge of  fluid  from  the  ear,  and  without  any  appreciable  lesion  of  the 
auditory  passage.  It  may  be  suspected  to  be  the  cause  of  deafness 
when  the  sense  of  hearing  varies  materially  at  different  periods  of  Uie 
day ;  when  the  deafness  is  greatest  in  the  moniing,  and  is  suddenly 
and  manifestly  increased  by  a  damp  day,  or  by  exposure  to  a  cold  and 
humid  atmosphere.  There  may  also  he  an  accumulation  of  pus  or  of 
blood  in  the  chamber  of  the  tympanum.  Pus  mav  be  suspected  to  be 
accumulated  in  the  tympanum  when  deafness  follows  severe  pain  in 
the  internal  ear,  attended  with  other  signs  of  inflammation ;  and  when 
inflammation  and  ulceration  of  the  auditoiy  passage  are  either  absent 
or  exist  only  in  a  slight  degree.  Blood  may  be  suspected  to  be  con- 
tained in  tiie  chamber  when  deafness  follows  a  severe  blow  on  the 
head  in  the  neighbourhood  of  the  ear,  or  a  fall,  or  any  cause  by  which 
a  preternatural  quantity  of  blood  is  determined  to  the  head.  Whe^er 
the  cavity  of  the  tympanum  be  obliterated  by  an  increased  secretion  of 
the  fluid  which  moistens  its  walls,  or  by  an  accumulation  of  pus,  or  of 
blood,  the  effused  matter  is  often  spontaneously  removed  by  absorption, 
and  the  sense  of  hearing  gradually  returns  as  the  process  of  absorption 
goes  on. 

One  of  the  conditions  essential  to  the  sense  of  hearing  is  a  free 
passage  of  air  to  the  chamber  of  the  tympanum  through  the  Eustachian 
tube.  But  the  diameter  of  this  tube  may  be  diminished  or  wholly 
obliterated  by  an  accumulation  of  the  mucus  which  moistens  its  inter- 
nal surface,  by  the  thickening  of  its  lining  membrane,  and  by  the 
adhesion  of  this  membrane  at  difierent  pomts.  The  entrance  of  air 
into  the  Eustachian  tube  may  also  be  obstructed  by  various  diseases  of 
tibe  throat,  as  inflammation  attacking  the  soft  palate  and  the  tonsils, 
the  consequent  enlargement  of  the  tonsils,  whicn  may  cover  and  com- 
pletely close  the  opening  of  the  Eustachian  tube.  The  inflammation 
may  also  spread  from  the  throat  into  the  Eustachian  tube;  hence  the 
pain  in  the  ear  and  the  deafness  which  so  often  accompany  severe  sore 
throat. 

The  internal  ear,  or  that  part  of  the  auditory  apparatus  in  which  the 
impression  of  sound  is  received,  the  true  and  proper  ear  is,  without 
doubt,  subject  to  its  own  diseases ;  and  it  is  probable  that  a  very  slight 
change  in  this  delicate  structure  is  sufficient  to  occasion  deafness.  But 
this  organ  is  placed  so  far  beyond  the  reach  of  examination,  and  the 
function  of  its  difierent  parts  is  so  little  understood,  that  its  morbid 
changes,  as  ^e  causes  of  deafness,  jre.  alike  obscure  during  life^jm^ 
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difficult  to  be  appreciated  by  inspection  after  death.  The  same  is  true 
of  the  diseases  of  the  nerve  which  transmits  the  impression  from  the 
internal  organ  of  hearing  to  the  brain,  and  of  the  diseases  of  the  brain 
itself.  We  know  that  it  is  indispensable  to  the  sense  of  hearing  that 
this  part  of  the  auditory  nerve  be  sound,  and  that  that  portion  of  the 
brain  with  which  the  auditory  nerve  is  in  immediate  communication 
be  sound ;  we  know  that  the  auditory  nerve  and  the  brain  are  both 
subject  to  numerous  diseases  which  impair  or  abolish  their  functions. 
The  substance  of  the  nerve  may  be  diseased,  or  a  tumour  may  press 
upon  it  in  some  part  of  its  course  to  the  brain ;  the  brain  may  be 
diseased,  inflamed,  softened,  hardened,  oppressed  by  the  effusion  of 
water,  lymph,  pus,  blood,  or  by  the  grovrth  of  tumours  in  its  substance, 
occasioning  general  diseases,  the  most  severe  to  which  the  body  is  sub- 
ject, as  pl^enitia,  hydrocephalus,  epilepsy,  apoplexy,  &c.  Among  the 
local  morbid  phenomena  produced  by  these  diseases,  deafness  is  always 
one.  Often  also  this  malady  immediately  follows  repelled  cutaneous 
eruptions  and  retrooedent  gout,  and  it  is  the  frequent  concomitant  of 
fever.  In  all  these  cases  deafness  ia  the  consequence  either  of  disease 
of  the  brain,  or  of  disordered  secretions  of  the  auditory  apparatus,  or 
of  both  conjoined ;  and  the  hearing  always  returns  as  these  diseases 
diminish  and  disappear. 

When  deafness  arises  from  inflammation  of  the  auditory  passage,  the 
deafness  can  be  cured  only  by  the  removal  of  the  inflammation,  which 
must  be  treated  according  to  the  principles  proper  for  the  treatment 
of  inflammation  in  any  other  part  of  the  body.  When  deafness  results 
from  a  disordered  action  of  the  follicles  which  secrete  the  wax,  it  is 
often  removed  by  introducing  into  the  auditory  passage,  night  and 
morning,  a  dossil  of  cotton,  containing  some  stimulating  substance,  as 
camphor,  ammonia,  or  alcohol,  suspended  in  almond-oil.  When  the 
auditory  passage  is  loaded  with  hardened  wax,  the  ear  should  be 
syringed  night  and  morning  with  warm  mUk  and  water,  or  soap  and 
water.  When  polypi  grow  from  the  lining  membrane  of  the  passage, 
they  must  be  removed  by  a  surgical  operation,  and  the  proper  pre- 
cautions taken  to  prevent,  or  the  proper  remedies  employed  to  remove, 
inflammation.  When  there  flows  from  the  passage  an  acrid  or  fetid 
discharge,  the  ear  should  be  cautiously  syringed  night  and  morning, 
and  counter-irritation  kept  up  by  repeated  blisters  behind  the  ear,  or 
by  a  perpetual  blister,  caused  by  daily  dressing  the  vesicated  surface 
with  unguentum  lyttee.  When  the  deafness  arises  from  a  diminished 
secretion  of  wax,  good  effects  have  often  been  experienced  by  the 
employment  of  galvanism,  which  is  found  not  only  to  occasion  a  grate- 
ful  warmth  in  the  meatus,  but  also  considerably  to  augment  the 
secretion  of  wax.  When  deafness  arises  from  inflammation  of  the 
membrane  which  lines  tho  chamber  of  the  tympanum,  and  from 
the  consequent  thickening  of  the  membrane,  or  the  eflusion  of  fluid 
into  the  cavity,  the  most  effectual  remedies  are  blisters  behind  the  ears 
and  active  purgative  medicines.  When  closure  of  the  Eustachian  tube 
is  the  cause  of  deafness,  the  imperfection  of  hearing  is  often  imme- 
diately removed  by  perforating  the  membrana  tympani,  this  operation 
immediately  establishing  a  free  communication  of  air  to  and  from  the 
tympanum.  W^hen  deafness  is  the  consequence  of  disease  of  the  audi- 
tory nerve,  or  of  the  brain,  the  nature  of  the  nervous  or  cerebral 
affection  must  be  discriminated  and  ascertained  before  any  remedy  can 
be  applied  with  the  slightest  chance  of  success ;  and  even  when  this  is 
accomplished,  it  is  too  often  only  to  satisfy  us  that  the  disease  is 
beyond  the  reach  of  art. 

DEALS.  A  term  originally  applied  to  the  thin  slabs  of  timber  cut 
out  of  log-stuff;  but  of  late  years  it  has  been  exclusively  appropriated 
to  such  aa  are  sent  from  timber-growing  countries,  in  pieces  from  84 
to  9  inches  in  width  by  3  inches  in  thickness.  Deals  are  sold  in 
Loudon  by  what  is  called  the  St.  Petersburg  standard,  whatever  may 
be  their  length,  the  standard  being  considered  to  be  120  deals  of  12  feet 
in  length,  or  in  fact  1440  feet  lineal. 

The  best  yellow  and  white  deals  for  ordinary  joiner's  work  are 
obtained  from  St.  Petersburg,  Christiania,  Gefle,  Dram,  Dantzic ;  the 
best  spruce-deals  come  from  Christiania  and  Gefle ;  the  best  pine,  red 
or  yellow,  deals  come  from  St.  John's  in  New  Brunswick,  and  Port- 
land in  Maine  ;  and  the  best  pitch-pine  is  obtained  from  the  ports  of 
Georgia  and  South  Carolina.  The  present  duty  upon  deals  is  calculated 
upon  the  same  rates  as  that  upon  battens ;  or  lOs.  per  load  of  50  cubic 
feet  when  imported  from  foreign  countries,  and  68.  per  load  with  5  per 
cent,  additional  when  imported  from  Britudi  possessions. 

The  timber  duties,  some  years  ago,  were  so  ill-regulated,  in  regard 
to  the  different  mtes  charged  on  deals  of  different  dimensions,  as  to 
interfere  greatly  with  the  natural  course  of  trade.  When  the  duty 
was  charged  at  a  fixed  rate  per  great  hundred  (of  120)  without 
reference  to  dimensions,  and  when  that  duty  was  on  a  moderate  scale, 
it  was  the  practice  in  the  wood-producing  coimtries  to  cut  deals  of 
those  dimensions  which  would  produce  the  greatest  cubical  quantity  of 
sound  wood  from  each  tree ;  and  it  then  rarely  happened  that  deals 
were  longer  than  12  feet ;  but  when  the  duty  was  greatly  increased, 
and  was  charged  according  to  their  dimensions  in  classes  with  varying 
intervals,  it  became  an  object  to  introduce  as  much  wood  aa  possible 
at  each  specific  rate  of  charge,  and  without  due  regard  to  economy 
in  cutting.  It  is  naturally  to  be  expected  that,  with  a  rate  of  duty 
forming  a  large  per-centage  upon  the  first  cost  of  the  article,  no 
person  would  import  any  deals  much  short  of  each  of  the  maximum 
dimensions  admissible  at  each  rate  of  duty,  but  would  sacrifice  a  part 


of  the  material  when  necessary,  in  order  to  escape  a  higher  rate  of 
chaise ;  by  this  means  the  cost  was  necessarily  enhanced  to  the  con- 
sumer. The  same  motive  did  not  operate  with  respect  to  the  lower 
taxed  deals  of  the  English  colonies,  nearly  the  whole  of  which  were 
accordingly  brought  of  such  dimensions  that  the  duty  amounted  to 
one-third  more  upon  the  cubical  contents  than  it  would  amount  to  if 
the  importers  availed  themselves  of  the  provisions  of  the  law  in  the 
way  adopted  by  the  importers  of  European  deals.  The  duty  charged 
upon  the  deals  of  Sweden,  and  still  more  upon  those  of  Norway,  was, 
by  the  working  of  the  system,  much  higher  than  upon  the  shipments 
from  Russia  and  Prussia ;  this  arose  partly  from  the  different  sizes  to 
which  the  trees  grow  in  the  respective  countries,  and  partly  from  the 
difficulty  experienced  in  Sweden  and  Norway  in  conveying  the  treeSj 
after  they  are  cut,  down  rapid  or  narrow  rivers  to  the  place  of  manu- 
facture. In  France,  where  the  duties  on  timber  are  low,  deals  are 
imported  of  all  sizes  suited  to  the  convenience  of  the  producers,  and 
consequently  the  price  is  lower  to  the  consumer ;  besides  whioh,  the 
quality  of  the  wood  is  in  some  instances  better,  because  thinner  deals 
than  are  brought  to  England  may  be  cut  from  the  best  part  of  the  tree 
nearest  to  the  sap.  The  deals  of  North  America  are  inferior  in 
strength  and  durability  to  those  brought  from  the  north  of  Europe,  and 
to  these  last  the  preference  is  usually  given  for  the  flooring  of  houses  and 
other  purposes  where  durability  is  of  importance.  In  building  smaller 
houses,  where  cheapness  is  the  principal  consideration,  Canadian  deals 
are  used.  For  small  articles,  such  as  mouldings,  picture-frames,  hat- 
boxes,  musical  instruments,  as  well  as  for  many  of  the  internal  fittings 
of  houses,  and  other  purposes  which  call  for  the  employment  of  wood 
that  can  be  easily  worked,  Canada  deals  are  preferred. 

DEAN  (French  Doyen,  and  in  Latin  Decanut),  a  word  which,  at  first 
sight,  would  appear  to  be  allied  to  Deacon,  but  which  has  probably  a 
different  origin.  Etymologists  seem  not  to  be  agreed  concerning  the 
origin  of  the  word ;  but  the  most  usual  origin  assigned  to  it  is  the 
word  decern,  ten,  as  if  a  dean  were  a  person  who  presided  over  collec- 
tive bodies  of  men  or  things,  in  number  ten.  The  word  Dean  is 
generally  used  as  an  ecclesiastical  term.  The  French  word  Doyen  is 
applied  both  to  ecclesiastical  and  lay  personages.  Richelet  ('  Diet,' 
art.  Doien)  says,  that  when  applied  to  other  than  ecclesiastical  bodies, 
it  signifies  the  oldest  of  the  body ;  thus  the  French  used  to  speak  of 
the  Doien  des  ConseUlers  du  Parlement.  The  Italian  word  Decano  also 
signifies  the  head  of  a  lay  corporation,  as  well  aa  an  ecclesiastical 
dignitary.  In  Scotland  it  is  used  for  the  head  of  lay  communities,  but 
in  England  we  believe  it  is  generally  confined  to  promotions  or  pre- 
sidencies spiritual  It  ia,  however,  used  in  some  colleges,  as  in 
University  and  King's  Colleges,  London,  to  signify  the  chief  or  head 
of  a  &iculty  chosen  for  a  limited  period.  Deans  in  the  colleges  of 
Oxford  and  Cambridge  are  persons  appointed  to  superintend  the 
religious  service  in  the  college  chapels,  to  enforce  the  attendance  of 
the  students  there,  and  to  exercise  some  control  over  them  in  other 
respects.    In  Scotland  it  is  used  as  a  lay  title. 

In  England  there  are  three  classes  of  ecclesiastical  presidencies  to 
which  the  title  Dean  belongs : 

1.  Deans  rural.  The  dioceses  are  divided  into  archdeaconries,  and 
the  archdeaconries  into  deaneries,  below  which  there  is  no  other  sub- 
division till  we  come  to  parishes,  the  minutest  of  the  proper  eccle- 
siastical divisions  of  the  coimtry.  The  whole  country  is  thus  divided, 
with  the  exception  of  certain  districts  of  no  great  extent,  which  claim 
to  be  exempt  jurisdictions. 

Those  who  contend  for  the  derivation  of  the  word  dean,  whence 
deanery,  from  decern,  suppose  that  originally  there  were  ten  churches  or 
parishes  forming  each  of  these  deaneries.  This  is  a  very  obscure  point, 
and  it  is  equally  uncertain  at  what  time  this  distribution  of  the 
dioceses  was  made.  It  appears,  however,  that  there  were  deaneries 
before  the  Norman  Conquest. 

In  each  of  these  deaneries  there  was  a  clergyman  who  was  dean  ;  he 
was  usually  a  beneficed  clergyman  within  the  deanery.  His  duties 
were  to  exercise  a  superintendency  over  the  clergy,  to  preside  at  their 
assemblies,  and  to  be  the  medium  of  their  communication  with  their 
spiritual  superiors.  He  had  his  public  seal.  He  appears  also  to  hare 
discharged  those  duties  which  are  now  performed  by  clei^gymen  called 
surrogates. 

By  degrees  this  office  in  the  English  church  fell  into  disuse.  The 
history  4>r  the  reason  of  its  decline  is  not  very  well  known,  for  the 
advantage  of  having  such  an  officer,  especially  where  the  arohd«icon- 
ries  were  extensive,  must  have  been  always  evident.  The  office,  how- 
ever, did  by  degrees  disappear  in  one  diocese  after  another,  till  it 
became  totally  Jost.  There  was  a  dean  of  Chalke,  in  the  diocese  of 
Salisbury,  as  late  as  the  reign  of  Charles  II. ;  and  a  dean  of  Doncaster, 
in  the  diocese  of  York,  in  the  reigns  of  George  I.  and  II. 

Attempts  have  been  made  to  revive  it.  Berkeley,  bishop  of  Cloyne, 
tried  to  establish  the  office  again  in  Ireland ;  and  soon  after  the  late 
Dr.  Burgess  was  made  bishop  of  Salisbury,  he  did  actually  revive  the 
office  in  that  diocese,  appointing  Mr.  Dansey,  the  rector  of  Donhead 
St.  Andrew,  niral  dean  of  Chalke  :  this  was  in  1825.  The  Report  of 
the  Ecclesiastical  Commissioners,  1886,  under  the  head  Territory, 
recommends  that  each  parish  shall  be  assigned  to  a  deanery,  and  each 
deanery  to  an  archdeaconry.  There  is  a  work,  in  two  volumes  quarto, 
entitled  '  Horss  Docanicas  Rurales,  being  an  attempt  to  illustrate  by 
a  series  of  notes  and  extracts,  the  name  and  title,  the  origin,  appoint- 
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ment,  and  functioDB,  personal  and  capitular,  of  Rural  Deans/  by  Wil- 
liam Dansey,  1835. 

The  office  existed  in  other  parts  of  Christendom. 

2.  Dtan  in  a  Cathedral  Church.  The  canons  who  formed  the  bishop's 
council  were  presided  over  by  a  dean ;  this  has  been  the  case  from  the 
remotest  times.  [Cakok.]  Decanui  tt  CapUvlwn  is  the  form  in  which 
all  the  acts  of  such  communities  run. 

Anciently  the  deans  were  elected  1by  the  chapters;  but  here,  as  in 
other  points,  the  royal  power  has  encroached  on  the  privileges  of  the 
ChurcL  Now  the  form  is  for  the  crown  to  issue  a  wngi  d^ilire, 
naming  the  person  whom  the  chapter  is  to  choose,  in  the  bishoprics  of 
ancient  foundation ;  but  in  the  bishoprics  founded  by  Henry  VIII.,  the 
king  names  the  dean  by  his  letters  patent  merely.  In  the  former  case 
the  bishop  is  called  in  to  confirm  the  election,  and  he  issues  his 
mandate  for  the  installlition  of  the  person  elected.  In  the  bishoprics 
of  St.  David's  and  Llandafif  the  office  of  the  biidiop  and  dean  is  united 
in  the  same  person. 

8.  Dams  in  Peadian.— There  are  in  England  certain  ecclesiastical 
promotions,  in  which  the  person  holding  them  is  called  by  the  name  of 
dean,  and  they  seem  to  have  aJl  had  anciently,  as  some  of  them  have 
now,  capitular  bodies  connected  with  them,  and  in  all  there  is  some- 
thing peculiar  in  reference  to  their  spiritual  superiors,  and  in  the  juris- 
diction exercised  by  them.  The  principal  of  them  are — the  dean  of 
Westminster ;  the  dean  of  the  chapel  of  St.  Qeorge,  of  Windsor;  the 
dean  of  Christ  Church,  Oxford ;  the  dean  uf  the  Arohes ;  the  dean  of 
the  Ring's  Chapel;  the  dean  of  Battel;  the  dean  of  Booking;  the 
dean  of  Middleham,  &c.  If  the  history  of  these  foimdations  were 
traced  to  their  origin,  it  would  be  seen  that  they  were  ecclesiastical 
establishments,  mostly  of  royal  foundation,  possessing  peculiar  pri- 
vileges and  a  peculiar  jurisdiction,  which  escaped  dissolution  when  the 
framewDrk  of  the  ecclesiastical  institutions  of  England  underwent 
some  alteration  at  the  time  of  the  Reformation.  There  are  also  ffono- 
rary  J)ean8,  as  the  dean  of  the  Chapel  Royal  of  St.  James's  Palace. 
The  Bishop  of  London  is  dean  of  the  province  of  Canterbury,  and  the 
Archbishop  of  Canterbury  sends  to  him  his  mandate  for  summoning 
the  bishops  of  his  province  in  Convocation. 

DEAN  OF  GUILD,  in  the  municipal  system  of  Scotland,  is,  as  the 
title  will  naturally  suggest,  an  officer  of  the  merohuit  guilds,  or 
societies  of  trading  persons.  An  officer  with  this  title  used  generally 
to  be  a  member  of  the  town  council  of  every  burgh,  large  or  small ; 
but  by  a  clause  in  the  Burgh  Reform  Act  of  Scotland  (8  ft  4  Wm.  IV. 
c.  76,  sec.  24),  the  functions  of  the  dean  of  guild  are  appointed  to  be 
performed  in  each  of  the  smaller  burghs  by  some  member  of  the 
council,  chosen  by  the  majority ;  and  an  officer  chosen  by  the  guildry, 
and  entitled  to  sit  as  a  member  of  the  council,  became  peculiar  to 
Edinburgh,  Glasgow,  Dundee,  and  Perth.  By  the  Act  1593,  o.  184, 
the  dean  of  guild  was  invested  with  extensive  judicial  powers  in  com- 
mercial questions,  but  this  jurisdiction  has  long  been  in  desuetude. 
His  principal  powers  are  now  of  an  rodile  character.  They  are  consue- 
tudinary— not  fixed  by  any  general  law,  but  dependent  on  the  local 
customs  of  the  various  towns,  so  far  as  these  have  not  been  checked  in 
their  divergence  from  a  general  principle  by  the  decisions  of  the 
courts.  His  authority  is  thus  defined :  "  It  belongs  to  the  dean  of 
guild  to  take  care  that  buildings  within  burgh  be  agreeable  to  law, 
neither  encroaching  on  private  property,  nor  on  the  public  streets  or 
passages,  and  that  houses  in  danger  of  falling  be  thrown  down."  The 
dean's  authority  is  generally  exercised  in  a  court,  of  which  he  is  the 
toole  or  the  principal  judge,  according  to  local  usage.  His  proceedings 
are  sometimes  conducted  with  the  advice  of  a  professional  assessor. 

The  want  of  such  an  officer  has  been  much  felt  in  England ;  where 
somewhat  analogous  powers  have  latterly  been  confetred  on  Town 
Councils  and  Local  Boards. 

DEBENTURE  (Latin,  debenttw,  from  tUbeo,  to  owe),  formerly 
written  debentur,  is  a  kind  of  certificate  used  at  the  Custom  House, 
which  entitles  a  merchant  exporting  goods,  upon  whidi  a  drawback  or 
bounty  is  allowed,  to  receive  payment.  The  word  has  been  used  in 
some  acts  of  parliament  to  denote  a  bond  or  bill,  by  which  the  govern- 
ment, railwav,  and  otiier  companies,  are  charged  to  pay  a  creditor  or 
his  assigns  the  money  due  on  auditing  his  account.  Debentures  were 
used  to  secure  the  arrears  of  pay  to  the  soldiery  during  the  Common- 
wealth, and  are  mentioned  in  ike  Act  of  Oblivion,  12  Car.  II.,  cap.  8. 
They  are  in  use  now  in  the  receipt  of  Exchequer. 

DEBT,  ACTION  OF,  lies  for  the  recoverv  of  a  sum  certain,  or 
capable  of  being  ascertained,  due  upon  bond,  deed  under  seal,  or 
simple  contract,  or  upon  ihe  judgment  of  a  foreign  or  colonial  oourtw* 
It  may  also  be  maintained  against  a  gaoler  for  the  escape  of  a  prisoner 
in  execution,  or  upon  a  statute  by  the  party  grieved,  or  by  common  in- 
former. Previous  to  8  ft  4  Will.  IV.  c.  42,  Uie  defendant  in  an  action 
of  debt  on  simile  contract  (except  for  rent)  was  allowed  to  wage  his 
law,  for  which  reason  the  action  of  amumptit  was  frequently  preferred; 
but  the  action  of  debt  has  ever  since  been  the  better  remedy  in  such 
oases,  the  judgment  being  final  in  the  first  instance ;  and  the  distinction 
between  the  actions  of  debt  and  anttmptit  has  now  been  abolished  for 
all  practical  purposes  by  the  Common  Law  Procedure  Act  of  1852. 
The  action  of  debt  will  not  lie  for  money  due  by  instalments  till  all  the 
days  are  past,  imless  the  payment  be  secured  by  a  penalty,  or  the 
amount  to  be  paid  on  each  day  be  specified. 

DJBBT,  NATIONAL.    [Nawkal  DsBT.] 


DECAGON,  a  figure  of  ten  sides ;  but  the  term  is  most  commonly 
applied  to  an  equilateral  and  equiangular  decagon,  or  a  r^ular  decagon. 
[Regular  Fiqurbs.] 

DECANTATIO^,  an  operation  often  resorted  to  both  in  common 
life  and  in  chemical  operations ;  it  is  the  process  of  pouring  off  the 
clear  portion  of  a  fluid  from  that  which  contains  suspended  impuri- 
ties,  or  from  the  impurities  themselves  when  they  have  perfectly 
subsided.  Sometimes  this  method  is  employed  in  order  to  avoid  the 
use  of  filters ;  and  there  are  cases  in  which  it  is  preferable,  as  when 
the  solution  is  so  acid  or  alkaline  that  it  would  destroy  paper  or 
linen. 

DECAPITATION,  beheading;  a  punishment,  in  all  probability,  of 
very  ancient  date,  and  certainly  known  among  the  Greeks  and  Romans. 
Xenophon,  at  the  close  of  the  second  book  of  the  '  Cyropeedia,'  says, 
that  losing  the  head  was  looked  upon  as  the  most  honourable  death. 
The  decollation,  as  it  is  called,  of  St.  John  Baptist. shows  the  existence 
of  this  punishment  among  the  Jews  under  the  Roman  government  of 
Judsca.  Suetonius  ('  Calig.'  c.  82)  tells  us  that  Caligula  kept  a  soldier, 
an  artist  in  beheading,  who  decapitated  prisoners  in  his  presence, 
fetched  indiscriminately  for  that  purpose  from  the  gaols.  Hoveden 
and  Florence  of  Worcester  agree  that  Earl  Waltheof,  who  was  beheaded 
by  William  the  Conqueror  in  107^,  was  the  first  Englishman  who 
suffere(f  that  punishment. 

In  a  manuscript  quoted  by  Lysons,  relating  to  the  earls  of  Chester, 
it  is  stated  that  the  Serjeants  or  bailiffs  of  the  earls  had  power  to 
behead  any  malefactor  or  thief  who  was  apprehended  in  the  fiwt,  or 
against  whom  guilt  was  proved  by  sufficient  witness,  or  confession 
before  four  inhabitants  of  the  four  neighbouring  towns ;  and  it  appears 
that  the  beheading  of  malefactors  was  the  usual  mode  of  execution  in 
tlus  county ;  for  in  a  roll  of  8  Edward  II.  it  is  called  the  custom  of 
Cheshire.  (Lysons'  '  Magna  Britannia, — Cheshire,'  p.  299,  from  the 
Harl.  manuscript  2009,  fol.  84,  b.) 

From  another  part  of  this  work  it  appears  that  criminals  convicted 
of  felony  were  puniished  in  the  same  manner  in  the  barony  of  Malpas ; 
and  that  this  power  was  even  exercised  by  the  several  possessors  of  the 
moiety  and  fourth  parts  of  that  barony.  In  the  6  Edward  II.,  David 
Bulkeley,  serjeant  of  the  peace  to  Richard  Sutton,  presented  the  heads 
of  two  felons  executed  for  burglary ;  and  Hugh  Cholmondeley,  serjeant 
of  the  peace  to  John  de  Stw  Pierre,  presented  the  head  of  Thomas 
Bumess,  executed  for  theft,  and  had  his  fee  called  the  radyng  fee. 
(Ibid.,  pp.  677,  678,  from  the  Harleian  manuscript  2079,  fol  124  and 
131.)  The  foresters  of  Hardwicke,  in  Yorkshire,  had  this  punishment 
allotted  to  them  for  theft. 

At  a  somewhat  later  period  decapitation  became  a  pimishment  more 
especially  appropriated  to  the  higher  orders  of  society.  Henry  VIII. 
beheaded  two  of  his  queens.  Elisabeth  beheaded  a  sister  sovereign. 
The  High  Court  of  Justice  beheaded  Charles  L  In  1644,  Archbishop 
Laud  was  condemned  by  the  two  houses  of  parliament  to  sufier  death 
by  hanging ;  and  the  only  &vour  granted  to  him  upon  supplication, 
after  delay  and  with  reluctance,  was,  that  his  sentence  should  be  changed 
to  beheading.  Losing  the  head  still  continues  to  be  considered  the 
most  honourable  mode  of  receiving  capital  pimishment  in  England ; 
but  there  has  been  no  recent  instance  of  its  being  inflicted.  The  last 
was  in  the  case  of  the  rebel  lords  of  1745. 

In  France,  criminals  capitally  convicted  are  beheaded.  [GunxoTmE.] 

DECAY.    [Ersmacaubib.] 

DECEMBER.  This  month  still  retains  the  original  name  assigned 
to  it  in  the  Alban,  and  first  Roman  calendar  adopted  according  to  tra- 
dition by  Romulus,  in  both  of  which  it  was  the  tenth,  as  the  name 
signifies,  or  last  of  the  year»  Our  Saxon  ancestors  called  it  Mib-pmrep- 
monat$,  mtd^winter-month,  and  ^ehul  or  ytUe-numth,  from  ^^hpeol,  a  vhed, 
emblematical  of  the  sun's  revolution  or  return  in  his  annual  course. 

December  was  anciently  consecrated  to  Saturn,  and  in  it  Uie  satur- 
nalia were  held ;  Alexander  ab  Alexandre,  in  his  *  Genialium  Dierum 
Libri  sex,'  says  to  Vesta,  the  daughter  of  Saturn.  In  the  Alban  calen- 
dar this  month  consisted  of  thirty-five  days.  Romulus  reduced  it  to 
thirty;  and  Numa  to  twenty-nine  days.  Julius  Ceesar  restored  the 
day  of  which  Numa  had  deprived  it ;  and  Augustus  added  another  day, 
which  it  still  retains.  Commodus,  who  attempted  to  change  the  names 
of  several  of  the  months,  with  the  assistance  of  his  flatterers,  gave  tiiat 
of  Amasonius  to  this,  in  honour  of  his  mistress,  Martia,  whom  he  de- 
lighted to  see  clothed  in  the  Amazonian  habit. 

DECE'MVIRI,  or  ten  men,  the  title  of  various  magistrates  or 
functionaries  in  ancient  Rome. 

1.  Decemviri  tegilna  tcribendis,  that  is,  ten  men  for  the  purpose  of 
making  a  new  code  of  laws,  were  certain  extraordinary  magistrates,  or 
rather  a  commission  of  ten  men,  invested  with  the  power  both  of 
framing  a  new  code  and  administering  the  republic.  In  the  early  times 
of  ancient  Rome  the  judicial  power  belonged  to  the  kings,  and,  after 
their  expulsion,  to  the  consuls,  who  did  not  decide  accordio^  to  written 
laws,  but  only  according  to  usages  and  customs.  As  such  usages  and 
customs  were  necessarily  subject  to  doubt,  and  as  the  consuls  were 
chosen  only  from  the  patrician  order,  the  disputes  between  patricians 
and  plebeians  were  probably  often  decided  partially  in  fiavour  of  the 
former ;  and  this  would  happen  more  especially  in  criminal  cases,  for 
which  no  certain  law  was  provided.  Hiese  drcumstanoes  led  to  the 
institution  of  the  decemvirs. 

After  many  Tiolent  struggles^  the  f^^^ecFi!^^  I^ebeiutf;  B.o.  iC9, 


447 


DECIMAL  FRACTIONS. 


agreed  that  certain  written  laws  should  be  framed,  to  which  every 
citizen,  without  any  distinction,  should  be  subject.  A  commission  of 
three  members  was  appointed  to  visit  Athens  for  the  purpose  of 
getting  a  copy  of  Solon's  laws,  and  making  themselves  acquainted  with 
the  institutions  of  other  Qreek  states.  (Liv.  iii.  81.)  The  commis- 
sioners having  returned  at  the  expiration  of  two  years,  the  tribimes 
inmiediately  called  for  the  new  code.  For  this  purpose  another  com- 
mission, consisting  of  ten  members,  was  named  by  the  comitia  centuriata. 
Unconti-olled  power,  both  administrative  and  judicial,  without  any 
app«il,  and  accompanied  with  the  suspension  of  all  other  magisterial 
offices,  including  the  consuls  and  tribunes,  was  conferred  on  them. 
The  names  of  the  ten  commissioners  are  recorded  In  Livy  (iii.  88)  and 
Dionysius  HalicamaBsus  ('  Antiq.  of  Rom.'  xi.  56).  Appius'Claudius 
was  the  leading  member  of  the  ten ;  he  was  the  soul  of  the  commission, 
and  directed  all  the  business.  The  decemvirs  conducted  themselves 
with  great  moderation  and  justice.  On  the  expiration  of  their  year  of 
office,  they  had  framed  a  body  of  laws,  distributed  into  ten  sections, 
which  were  approved  by  the  Eenate  and  the  comitia,  and  engraved  on 
ten  tables  of  metaL 

As  the  new  laws  seemed  imperfect  in  some  respects,  a  new  com- 
mission was  named,  at  the  head  of  which  was  the  same  Appius  Claudius 
(Liv.  iii  85).  But  the  decemvirs  now  began  to  behave  *in  a  very 
different  manner;  they  became  real  tyrants,  and  formed  a  most  pernicious 
oligarchy.  They  framed,  however,  several  new  laws,  which  were 
approved  by  the  centuries  and  engraved  on  two  tables.  Though  their 
commission  and  the  year  of  their  office  were  now  at  an  end,  they  still 
would  not  resign,  but  continued  to  hold  their  power  in  the  year  447 
B.O.  and  to  exercise  it  in  a  most  arbitrary  manner.  Appius  ^audius, 
by  a  most  unwarrantable  decision,  declared  Vii^ginia,  the  daughter  of 
Yirginius,  an  officer  in  the  Roman  army,  a  slave,  because  she  had 
refused  to  listen  to  his  dishonourable  proposals.  Yirginius,  the  father, 
to  save  his  daughter  from  violation,  murdered  her  in  the  public  place, 
and,  with  the  bloody  knife  in  his  hand,  called  on  the  people  to  take 
vengeance  on  their  oppressors.  Both  the  citizens  resident  in  Rome 
and  the  army  united  themselves  to  overthrow  the  tyrannical  power  of 
the  decemvirs,  who  were  forced  to  abdicate,  and  the  ordinary  magis- 
trates were  re-established.  Appius  Claudius  was  put  in  prison,  where 
he  died. 

The  ten  tables  of  the  former  and  the  two  of  the  latter  decemvirs 
together  form  the  laws  of  the  twelve  tables. 

2.  Decemviri  Utibut  judicandis,  that  is,  ten  men  for  the  purpose  of 
deciding  suits,  formed  a  court  of  justice  under  the  su^jerintendence  of 
the  praetor,  which  was  established  about  B.o.  287.  The  establishment 
of  this  body  was  caused  by  the  great  increase  of  suits,  which  rendered 
it  impossible  for  the  pnetor  to  get  through  the  business  of  his  court. 
As  to  the  powers  of  these  decemvirs,  we  have  no  distinct  notices. 

Z.  Decemviri  scurit  faeiundis,were  an  ecclesiastical  college,  Uie  mem- 
bers of  which  were  elected  for  life.  The  care  of  the  Sibylline  books 
belonged  to  them,  and  they  were  consulted  by  them  on  important 
occasions. 

4.  Decemviri  agris  dividundiSf  were  a  commission  for  the  temporary 
purpose  of  dividing  lands  among  the  colonists  when  a  new  colony  was 
to  be  established. 
DECIMAL  FRACTIONS.    [Arithmetio;  Fractions.] 
DECIMAL  NOTATION.    [Arithmetic  ;  Numeration.] 
DECIMAL     SYSTEM     OF    WEIGHTS     AND    MEASURES. 
[Weights  and  Measures.] 

DECLARAf  ION  (declaratio),  in  law,  is  the  statement  of  his  case 
by  the  plaintiff  in  an  action  at  law :  in  a  real  action  it  is  properly 
called  a  count  (narratio).  It  corresponds  to  the  bill  in  chancery,  the 
Ubd  in  ecclesiastical  courts,  and  the  petition  in  the  court  of  divorce. 
[Pleading.] 

DECLARATOR,  ACTION  OF,  a  form  of  procedure  peculiar  to 
the  Court  of  Session  in  Scotland.  Its  name  explains  its  nature,  which 
is  an  action  to  have  it  judicially  declared  Uiat  a  certain  right  exists, 
with  reference  to  property,  or  that  a  certain  character,  as,  for  instance, 
husband  or  wife,  or  heir  or  trustee,  exists  in  a  particular  person  or 
persons.  It  is  not  necessary  Uiat  the  party  who  brings  the  action 
should  demand  any  immediate  service  from  the  law,  or  that  there 
should  be  any  adverse  party.  It  may  be  raised  by  persons  in  doubt 
how  they  ought  to  act  to  avoid  the  consequence  of  a  breach  of  the 
law,  and  thus  it  is  frequently  had  recourse  to  by  public  officers.  A 
person  whose  Intimacy  is  questioned,  though  no  one  may  bo  at  the 
moment  denymg  his  right  to  possess  any  property  of  which  ill^ti- 
macy  would  deprive  him,  may  bring  an  action  of  declarator  of  marriage 
and  legitimacy  to  have  his  claim  judicially  established.  The  prin- 
ciple of  the  declaratory  conclusion  is  often  admitted  into  other  actions 
where  there  are  many  complex  claims.  The  court  lays  down  cer- 
tain rules,  applicable  to  the  circumstances,  by  which  the  claims  of 
individual  parties  shall  in  the  ultimate  decision  be  tried.  The  action 
of  declarator  has  been  applied  to  many  useful  purposes,  but  it  is 
likewise,  like  some  similar  forms  of  procedure  in  chancery  in  England, 
capable  of  abuse. 

It  has  been  proposed  to  vest  a  jurisdiction  similar  to  that  thus 
exercised  by  the  Scottish  courts,  in  the  Court  of  Chancery;  but  the 
}nx)poflal  has  not  yet  assumed  sufficient  shape  to  permit  of  its  forming 
the  subject  of  Illation.  The  Court  for  Divorce  and  Matrimonial 
Causes  has,  however,  by  a  recent  statute,  been  empowered  to  declare 
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the  staHu  of  persons  being  or  claiming  to  be  natural  bom  subjects  of 
the  Crown ;  by  establishing  their  legitimacy  or  the  validity  of  the 
marriage  of  their  parents.  (21  ft  22  Yict.  c.  98.) 

DECLINATION.  When  a  star  is  not  in  the  equator,  the  angle 
made  by  two  lines  drawn  from  the  spectator's  eye,  one  to  the  star,  the 
other  to  the  nearest  pole,  is  called  its  polar  distance.  The  complement 
of  the  polar  distance,  or  the  angle  subtended  by  the  star  and  the 
nearest  point  of  the  equator,  is  the  declination  of  the  star.  It  is  called 
north  or  south  according  as  the  star  is  north  or  south  of  the  equator. 
The  declination  (it  is  becoming  very  common  to  use  the  polar  dutance 
in  preference)  and  the  right  ascension  [Ascension,  Right]  are  the 
usual  co-ordinates  to  which  a  star's  place  is  referred.  Confining  our- 
selves here  to  declination,  we  must  merely  remark  that  the  effect  of  a 
diminution  in  declination  is  to  bring  the  star  nearer  to  the  equator, 
and  its  time  of  appearance  above  the  horizon  nearer  to  twelve  hoars. 
The  length  of  a  star's  (or  of  the  sun's)  time  above  the  horizon  is  found 
as  follows :  Multiply  together  the  tangents  of  the  latitude  of  the  place 
and  of  the  declination  of  the  star.  If  the  answer  be  greater  than 
unity,  the  star  is  too  near  the  north  pole  to  set,  or  too  near  the  south 
pole  to  rise  (according^as  the  declination  is  north  or  south) ;  if  equal 
to  imity,  the  star  grazes  the  horizon  at  the  north  (or  south)  points,  but 
does  not  set  (or  rise) ;  if  less  than  unity,  find  the  angle  which  has  the 
preceding  product  for  its  cosine,  convert  it  into  time  at  the  rate  of  15" 
to  an  hour,  and  the  defect  from  twelve  hours  is  the  half  of  the  duration 
required,  expressed  in  sidereal  time. 

DECLINATION  OF  THE  MAGNETIC  NEEDLE  (or  Variation  of 
the  Magnetic  Needle),  is  the  angle  which  the  horizontal  needle  makes 
with  the  geographical  meridian  of  any  given  place. 

It  has  been  usual  among  European  writers  to  refer  the  discovery  of 
the  declination  or  variation  of  the  needle  to  Columbiu,  on.hia  firat 
voyage  of  discovery  in  1492.  This  opinion  rests  entirely  on  the  testi- 
mony of  the  son  of  that  great  navigator,  who  states  the  cinnunstance 
in  the  life  of  his  father,  with  considerable  probability  of  its  being  a  real 
case.  It  is  however  hardly  to  be  conceived,  that  tiie  compass  should 
have  been  in  use  amongst  the  enterprising  sailors  of  Europe,  upon 
voyages  so  extensive  as  were  then  frequentiy  undertaken,  without  the 
circumstance  being  not  only  observed  by  some,  but  known  to  all  who 
were  engaged  in  maritime  affidrs.  At  all  events,  it  appears  from 
various  printed  works  and  manuscripts  to  have  been  familiarly  known 
very  soon  afterwards  to  all  the  commercial  nations  of  Europe. 

When  it  was  found  that  the  needle  declined  from  the  meridian  by 
different  quantities  in  different  places,  it  was  still  assumed  that  at  each 
given  place  the  declination  was  constantiy  the  same.  In  1581  Burrough 
published  his '  Discourse  on  the  Yariation  of  the  Compass,'  in  which  be 
states  as  the  result  of  numerous  observations,  that  the  declination  at 
Limehouse  was  ll"*  15'  £ ;  but  in  1688,  Gillebrand,  the  Greabam  pro- 
fessor of  geometry,  found  by  careful  observations  that  it  only  amounted 
to  i°  5'  E.  It  has  indeed  been  stated  by  Bond,  that  the  variation  of  the 
declination  was  first  discovered  by  Mair,  and  secondly  by  Gunter ;  but 
as  he  gives  us  no  authority  for  this  assertion,  we  are  unable  to  judge 
of  its  truth  or  falsehood.  Bond  was  addicted  to  paradox,  and  lus 
statements  should  therefore  be  received  with  caution. 

Careful  observations  (subject  however,  to  several  sources  of  then 
unsuspected  error)  have  been  nuide  from  that  period  down  to  the 
present  time,  and  they  all  concur  in  showing  that  this  variation  of  the 
declination  is  continually  going  on,  though  not  with  a  uniform  angular 
motion.  It  was  therefore  inferred,  that  the  needle  would  continue  to 
revolve  round  the  horizon  by  slow  degrees,  till  at  last  it  came  ro^jnd 
again  to  any  given  position ;  and  it  appears  to  have  been  suspected  by 
some,  that  the  irregularity  of  its  indicated  motions  was  only  apparent, 
and  arising  either  from  the  imperfection  of  the  instruments  employed, 
or  the  inaccununr  of  the  observations  themselves.  The  scientific  world 
was,  consequently,  not  prepared  to  expect  the  results  of  Major  Sabine's 
observations  on  the  declination,  and  the  truth  which  they  unfolded, 
when  in  1818  he  determined  it  to  be  24*  80'  W.,  and  four  years  after^ 
wards  to  have  retrogaded  to  24"*  12',  at  London.  Subsequent  obser- 
vations, however,  bear  out  this  conclusion ;  and  not  only  do  the  obser- 
vations made  in  this  country,  but  throughout  Europe,  undeniably 
establish  the  fact,  that  the  western  declination  had  about  1818  or  1820 
attained  its  maximum  value,  and  that  the  needle,  instead  of  continuing 
to  gradually  move  round  the  points  of  the  horizon,  is  now  returning 
towards  the  geographical  meridian.  The  general  opinion  is  therefore, 
that  the  needle  performs  a  series  of  osdUations  on  each  side  of  the 
meridian,  and  after  attaining  its  extreme  limit  returns  again  through 
another  slow  oscillation.  As  no  easterly  declination  equal  in  quantity 
to  the  recent  westerly  maximimi  value  has  been  observed  with  care, 
we  are  left  only  to  conjecture  on  this  point.  If,  indeed,  we  adopt  this 
hypothesLs,  and  take  Bond's  authority  for  the  declination  being  0  in 
1657,  we  ou^t  to  expect  on  such  an  hypothesis  that  it  will  be  0  again 
in  1979,  and  attain  its  greatest  easterly  value  in  2140.  We  are  not, 
we  confess,  very  devoted  believers  in  the  opinion  that  its  oscillations 
are  regular ;  and  we  think  we  could  furnish  strong  reasons  for  our 
scepticism  on  this  head :  but  while  so  few  steps  have  been  made 
towards  a  satisfactory  theory  of  terrestrial  magnetism,  it  would  be  rash 
to  affirm  that  conclusive  reasons  can  be  given  for  either  one  opinion  or 
the  other.  At  all  events,  the  popular  hypothesis  depends  entirely  on 
an  analogy  supposed  to  bold  true  between  the  pendulum  and  the  xnag- 
netic  needle,  in  a  case  where  the^analo^  is  unj^osophlcsJly  applied, 
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that  10,  where  the  analogy  of  the  cauBes  is  by  no  means  i^parent,  and 
where  there  even  seems  to  be  a  direct  contrast  between  them. 

The  daily  variation  of  the  declination  was  first  observed  by  Graham 
in  the  early  part  of  the  last  century.  He  found  by  very  careful  experi- 
ments upon  excellent  needles,  that  the  declination  was  not  uniform 
during  the  whole  period  of  a  day ;  sometimes  being  to  the  east,  and 
sometimes  to  the  west  of  the  general  mean  declination  at  the  time  and 
place  of  observation.  Canton,  less  than  half  a  century  later,  made  a 
considerable  number  of  observations,  and  a  great  number  of  experi- 
ments on  a  subject,  which  he,  like  Graham,  supposed  to  be  collateral 
with  it, — ^the  influence  of  temperature  upon  the  intensity  and  direction 
of  the  needle.  These  inquiries  were  pursued  with  great  success  by 
Mr.  Christie,  of  the  Royal  Military  Academy,  and  M.  Kupfer,  of 
Casan.  Separate  parts,  too,  of  this  inquiry  were  attended  with  very 
curious  results  in  the  hands  of  Mr.  Barlow,  likewise  of  Woolwich 
Academy,  on  the  influence  of  high  temperatures;  and  by  Colonel 
Beaufoy,  in  his  careful  observations  on  the  actual  daily  variation  for 
Beveral  years  before  his  death. 

This  article  is  but  a  slight  sketch  of  the  general  state  of  the  science. 
We  refer  to  the  articles  Magnetism,  Temperature,  and  VARiATioir, 
for  details  of  the  methods  of  observation  and  the  theoretical  views 
which  have  been  proposed. 

DECOCTIONS  are  formed  bv  subjecting  the  harder  parts  of  plants 
which  are  not  easily  penetrated  oy  liquids,  or  are  insoluble  in  water  of 
a  low  temperature,  to  the  process  of  boiling,  generally  in  water,  but 
sometimes  in  oil.  By  this  means  much  of  the  substance  is  dissolved, 
and  the  active  principles  of  the  plant  are  imbibed  by  the  fluid,  which 
is  then  used  medicinally  either  internally  or  externally.  Porcelain 
▼easels,  or  those  glazed  with  salt  (Bristol  ware),  are  to  be  preferred  to 
metallic  vessels  in  most  cases.  This  method  of  extracting  the  medi- 
cinal properties  of  plants  is  inadmissible  when  their  powers  depend 
upon  any  aromatic  or  volatile  principle,  such  as  essential  oOs,  which 
are  dissipated  by  a  high  temperature.  In  many  other  instances  this 
process  is  not  only  unnecessary  but  injurious,  being  employed  when 
infusion  is  sufficient,  even  when  cold  water  is  used  for  the  purpose  of 
infusion.  Of  this  nature  are  all  purelv  mucilaginous  substances,  such 
as  marsh-mallow  (AUhea  offieinaUt),  qumce-seeds  (Oydania  wlgaris),  &c., 
from  which  Trommsdorf  has  shown  tiiat  a  purer  mucilage>  which 
keeps  longer,  may  be  obtained  by  cold  water.  All  substances,  the 
astringent  properties  of  which  depend  upon  the  presence  of  tannic  add, 
8uch  as  oak-burk,  tormentil-root,  &c.,  have  their  astringent  power  im- 
paired or  completely  destroyed  by  long  boiling.  Besides,  boiling  dis- 
solves many  principlee,  such  as  starch,  &c.,  which  are  quite  inert,  and 
which  do  not  contribute  to  the  efficacy  of  the  medicine,  while  their 
presence  disposes  the  decoction  to  decomposition,  a  process  very  apt 
to  occur  in  decoctions,  and  rendering  them  unfit  for  use  in  a  few  days 
or  hours.  Decoction  is  a  mode  of  preparing  substances  most  suitable 
to  those  which  are  both  nutritious  and  medicinal,  such  as  Iceland  moss 
(Oelraria  idandiea).  But  when  the  bitter  principle  alone  is  wished, 
cold  infusion  is  better.  Many  principles  which  are  dissolved  by  the 
water  at  a  boiling  temperature  are  deposited  by  it  by  cooling,  on  which 
account  the  liquid  should  always  be  strained  while  hot,  and  the  con- 
tents of  the  bottle  shaken  up  before  each  dose  be  poured  out.  Aromatic 
liquids  are  frequently  added  to  the  fluid  after  it  is  strained ;  or  the 
aromatic  substance  may  be  placed  at  the  bottom  of  the  vessel  into 
which  the  hot.  decoction  is  strained,  and,  after  being  allowed  to  infuse 
for  a  few  hours,  may  then  be  applied  to  the  use  intended.  A  better 
method,  however,  is  to  add  some  aromatic  tincture  after  the  straining, 
as  the  presence  of  the  spirit  retards  the  tendency  to  decomposition, 
while  it  imparts  the  flavour  and  qualities  of  the  substances  from  which 
it  had  been  prepared. 

To  render  the  heat  steady,  or  uniform,  various  expedients  are 
resorted  to,  such  as,  more  especially  on  the  Continent,  a  6atn  marie,  or 
sometimes  Reindorf  s  apparatus ;  a  steam  or  vapour  bath  is  also  used. 
In  this  country,  where  spirit  of  wine  is  expensive,  gas  has  lately  been 
used  with  excellent  eSbA. 

To  bring  the  temperature  of  the  water  up  to  the  proper  degree  as 
rapidlv  as  possible,  and  thereby  shorten  the  process,  as  well  as  lessen  the 
risk  of  empyreumatising  the  ingredients,  the  introduction  of  a  jet  of 
steam  is  attended  with  advantage,  eqpedally  in  forming  decoction  of 
sarsapazilla. 

To  obviate  some  of  the  objections  to  decoctions,  what  are  termed 
Dteocta  it^uaa  have  been  introduced.  The  more  insoluble  substances 
are  first  put  into  the  water,  as  in  common  decoctions,  then  after 
boiling  half  an  hour  or  an  hour,  according  to  thdr  nature,  the  more 
soluble  matters,  or  the  boiling  water,  charged  with  what  it  has  dis- 
solved, is  poured  on  the  other  ingredients,  and  having  stood  the  usual 
time,  as  for  a  common  infusion,  is  strained.  A  better  plan  would  be 
the  entire  disuse  of  decoctions. 

DECOMPOSITION.  When  a  compound  body  undergoes  an  entire 
change  of  properties,  either  spontaneously  or  from  diemical  agency,  it 
is  said  to  be  decomposed;  thus,  during  fermentation,  whether  the 
spirituous,  acetous,  or  putrefactive,  the  substance  undei^oing  it 
suffers  decomposition,  and  its  elements  recombine  so  as  to  form 
new  compounds.  This  distinguishes  it  frrom  mere  mechanical 
division,  to  whatever  extent  that  may  be  carried,    [Avaltbib;  Fes^ 
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DECREE,  DECRETAOiES.    The  term  decree  (deoretom)  denotw 
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a  decision  or  order  by  a  competent  power  or  magistrate,  by  which 
some  doubtful  or  disputed  point  of  judicial  inquiry  is  determined.  In 
England,  the  final  judgment  of  the  Court  of  Chanoeiy  is  usually  called 
tiie  decree.  In  Scotland,  evexy  judgment  must  contain  a  decree  or 
decemiture,  which  is  effected  by  using  the  woid  "  Decema." 

It  was  usual  among  the  Romans,  in  doubtful  cases,  to  take  the 
opinion  of  lawyers,  which  were  called  "  responsaprudentum,"  obtaining 
the  authority  of  law  when  they  were  unanimous.  (Gai.  1-7.)  When 
all  l^islative  power  was  centered  in  the  emperor,  it  became  the  custom 
to  ask  for  his  opinion  in  disputed  cases.  The  decision  was  called  a 
rescript,  and  at  once  became  a  part  of  the  imperial  decrees  or  con- 
stitutions. 

In  ecclesiastical  matters  the  clergy,  following  out  the  precedent  of  the 
Roman  empire,  early  introduced  a  practice  of  asking  the  opinions  of 
the  bishops,  particularly  of  the  bishop  of  Rome.  The  replies  of  the 
pope  ultimately  obtained  great  authority,  though  they  had  not  the 
force  of  laws,  so  long  as  the  legislative  power  belonged  to  the  councils. 
In  the  12th  century,  the  pope  being  regarded  as  the  highest  ecclesi- 
astical authority,  the  whole  ecclesiastical  legislation  was  centered  in 
him,  and  the  papal  decrees  became  the  only  source  of  ecclesiastical  law, 
as  the  imperial  constitutions  had  been  for  the  civil  law.  The  decrees 
of  the  pope,  which  are  called  decntaUa,  may  be  defined  as  decisions  of 
the  popes  in  ecclesiastical  matters  of  law.  The  decrees  of  the  popes 
retained  their  authority  as  law  till  the  14th  centuiy,  when  the  power 
of  the  holy  see  began  to  dedme.    [Canon  Law.] 

DECREE.    [Equitt.] 

DECREMENT.    [Increment.] 

DECREPITATION.  A  term  appUed  in  chemistiy  to  the  slight 
explosions  produced  when  certain  ciystallised  salts  are  suddenly  ex- 
posed to  a  high  temperature.  The  littie  explodons  producing  the 
crackling  noise  of  decrepitation,  are  caused  by  small  portions  of  water 
imprisoned  within  the  crystals  being  converted  into  steam,  which 
acquires  sufficient  tension  to  tear  astmder  the  walls  of  the  chamber 
within  which  it  is  confined.  Common  salt  thrown  upon  a  bright 
cinder  fire  affords  a  good  illustration  of  decrepitation. 

DECURIO'NES,  a  term  which  denotes  certain  persons  who  corre- 
spond to  the  senate  at  Rome,  in  the  Roman  towns  and  colonies  in 
Italy  which  enjoyed  free  municipiil  rights.  The  body  of  the  decuriones 
was  called  ordo  decurionum,  and  in  later  times  also  curia  decurionum, 
whence  the  members  of  the  order  were  also  designated  by  the  name 
curiales.  The  whole  administration  of  the  internal  afbirs  of  such 
towns  and  colonies  was  in  their  hands.  They  were  required  to  have 
a  certain  estate,  and  to  be  at  least  twenty-five  years  old.  It  is  com- 
monly said  that  their  number  was  ten,  but  it  was  usually  greater,  and 
sometimes  amounted  to  100  members.  At  the  head  of  the  body  were 
the  duumviri,  that  is,  two  men,  like  the  two  consuls,  who  presided  in 
the  Roman  senate.  Those  municipal  corporations  forming,  as  to  their 
internal  administration,  littie  republics,  the  citizens  had  the  right  of 
choosing  the  duumviri  just  as  the  citizens  of  Rome  elected  their 
consuls ;  but  imder  the  emperors  they  were  deprived  of  this  privilege 
and  the  decuriones  at  the  same  time  lost  theu-  power.  The  municipal 
corporations  were  administered  by  officers  appointed  by  the  em- 
peror; and  the  decuriones  were  only  employed  to  receive  the  taxes, 
which  subjected  them  to  a  great  responsibility.  The  office  of  a 
decurion  being  now  considered  as  a  burden,  was  no  longer  sought 
after,  and  lost  its  former  importance.  (Sigonius,  'De  Antiq.  Jur 
Ital.'  ii  4.)  -^         • 

DEDICATION.    [Consecration.] 

DEED  (in  kw),  an  instrument  in  writing  or  print,  upon  paper  or 
parchment,  comprehending  the  terms  of  agreement  between  parties 
able  to  contract,  duly  sealed  and  delivered.  Deeds  are  of  two  kinds 
indented  and  poll :  a  deed  indented  is  called  an  indenture,  and  origi- 
nally had,  and  indeed  now  sometimes  has,  a  waving  line  cut  {in  modum 
dmtium)  on  one  of  the  edges  of  the  material  upon  which  it  is  written 
usually  the  top  edge,  and  when  the  deed  consists  of  more  sheets  than 
one,  on  the  first  sheet  only.  The  term  indenture  implies  that  the 
deed  is  of  two  parts,  and  that  they  were  divided  by  the  hne  in  oitier 
to  afford  additional  means  of  authentication ;  but,  except  in  the  case  of 
leases,  marriage  settiements,  partnership  deeds,  and  some  few  othen 
there  are  seldom  more  parts  than  one.  In  deeds  effectuating  modern 
transactions,  indeed,  the  expense  of  stamps  is  so  heavy,  that  frequently, 
where  two  or  more  parties  are  equally  interested  in  a  deed,  it  is  depo- 
sited with  some  person  for  their  joint  use.  Hence  the  term  indenture 
in  common  acceptation,  now  implies  littie  more  than  that  the  deed  is 
made  by  and  between  two  or  more  parties.  Anoientiy  some  word  as 
for  instance, "  chirographum  "  (whence  "  chirograph  •),  was  written  in 
caiutal  letters  upon  the  part  where  the  parchment  or  paper  was  to  be 
divided,  and  afterwards  cut  in  an  indented,  or  in  some  cases  a  straiirht 


The  Stat.  8  ft  0  Vict,  c  106,  enacts  that  a  deed  executed  after 
Oct.  Ist,  1845,  purporting  to  be  an  indenture,  shall  have  tlA  effect  of 
one,  though  not  actually  indetUed, 

A  deed  poU  is  cut  even,  or  polled  at  the  edges,  and  is  usually  of  one 
part  only ;  that  is,  the  deed  of  one  party,  or  of  several  parties  of  the 
same  part.  The  form  commences  in  the  mode  of  a  declaration :  "  Know 
all  men  by  these  presents,  that/'  &c.  The  form  appropriated  to  an 
indenture  or  a  deed  among  several  parties  is^ ''  Thk  indenture,  madeu 
fto.j  between^  &0.    Witnesseth,"  Ac.  | 
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DEFILADING. 


A  deed,  to  be  absolute  and  irrevocable,  must  be  founded  on  a  valuable 
or  good  consideration,  untainted  by  anything  immoral,  illegal,  or  fraudu- 
lent, though  a  gift  or  voluntary  conveyance  will  be  effectual  as  between 
the  parties,  and  is  only  liable  to  be  questioned  in  certain  cases  by 
creditors  or  subsequent  purchasers ;  and  a  voluntary  deed  may  become 
irrevocable  by  a  subsequent  sale  by  the  grantee  of  the  subject-matter 
conveyed  by  it. 

Ancient  deeds  were  short,  and  suited  to  the  simplicity  of  the  times. 
"When  transactions  became  more  complicated,  it  was  customary  to 
divide  deeds  into  several  formal  parts  ;  but  it  is  not  absolutely  neces- 
sary that  a  deed  should  be  so  divided,  provided  there  are  sufficient 
words  to  show  the  meaning  and  intention  of  the  parties.  These 
formal  parts  are  :  1.  The  premises ;  that  is,  the  date,  the  parties*  names 
and  description,  the  recitals,  the  consideration  and  receipt  thereof,  the 
grant,  the  description  of  the  things  granted,  and  the  exception,  if  any. 
2.  The  habendum,  which  defines  the  estate  or  interest  to  be  granted. 
8.  The  tenendum,  which  was  formerly  used  to  express  the  tenure  by 
which  the  estate  granted  was  to  be  held ;  but  since  freehold  tenures 
have  been  converted  into  common  socage,  the  tenendum  has  grown  out 
of  use.  4.  The  reddendum,  the  reservation  of  some  new  thing,  as  rent, 
to  the  grantor.  5.  The  condition  (if  any)  annexed  to  the  grant.  6.  The 
warranty.  7.  The  covenants.  The  office  of  these  two  laat,  in  modem 
conveyances,  is  served  by  special  covenants  for  the  validity  of  the  title, 
and  to  do  or  abstain  from  doing  certain  specified  acts.  8.  The  conclusion, 
which  mentions  the  execution,  Ac. 

Previous  to  its  execution,  the  deed  should  be  read,  if  any  of  the 
parties  require  it ;  or,  as  to  that  party,  it  may  be  avoided.  The 
modem  mode  of  executing  deeds  is  by  signing,  sealing,  and  delivering. 
Signing  is  not  es.^cntial  to  the  validity  of  a  deed,  though  it  is  required 
as  to  less  formal  instruraenta  by  the  statute  of  frauds,  29  Ch.  II.  c.  3  ; 
but  sealing  is  absolutely  necessary,  which  is  the  most  ancient  mode  of 
authentication,  and  has  been  in  use  from  the  earliest  times.  At  present 
the  seal  affords  no  real  security  against  fraud,  for  any  impression  upon 
wax  or  other  substance  employed  is  sufficient ;  indeed,  it  is  generally 
affixed  by  the  stationer  who  engrosses  the  deed,  and  it  is  not  even 
necessary  that  there  should  be  a  seal  for  each  party  :  one  is  sufficient 
for  all.  In  some  of  the  American  states  the  impression  upon  wax  has 
been  disused,  and  a  flourish  with  the  pen  at  the  end  of  the  name,  or  a 
circle  of  ink,  or  a  scroll,  is  allowed  to  be  a  valid  substitute  for  a  seal 
The  last  essential  to  the  due  execution  of  a  deed  is  delivery,  except  in 
the  case  of  a  corporation,  where  sealing  by  the  common  seal  has  the 
effect  of  delivery.  The  usual  manner  of  delivering  a  deed  is  for  the 
executing  party  to  say,  "  I  deliver  this  as  my  act  and  deed ; "  but  any 
less  formal  mode  by  which  the  ixirty  signifies  his  intention  to  deliver 
it  will  be  effectual.  A  deed  may  also  be  delivered  as  an  escrow, — that 
is,  to  a  third  person  to  keep  till  something  is  done  by  the  grantee  : 
when  the  condition  is  performed  the  deed  becomes  effectual.  A  deed 
takes  effect  from  the  delivery,  and  not  from  the  date ;  and,  therefore,  if 
it  have  no  date,  or  a  date  impossible,  the  delivery  ascertains  the  time 
from  which  it  is  to  take  effect.  Evidence  is  admissible  also  of  delivery 
on  a  day  different  from  the  date  written.  The  execution  is  usually 
attested.  Enrolment  and  registration  are  rendered  necessary  in  some 
cases  by  statutory  enactment,  and  the  revenue  laws  have  imposed 
certain  stamps  upon  every  description  of  deeds,  the  absence  of  which 
prevents  them  from  being  admissible  in  evidence. 

The  principal  rules  for  the  interpretation  of  deeds  are,  that  the 
effect  be  fair  and  reasonable,  and  as  near  as  possible  to  the  apparent 
intent  of  the  parties  as  the  rules  of  law  will  admit ;  that  the  con- 
struction be  made  upon  the  entire  deed,  and  not  upon  disjointed  parts; 
that  where  the  intention  is  clear,  too  minute  a  stress  be  not  laid  on  the 
strict  and  precise  signification  of  the  words ;  and  that  if  there  be  two 
clauses  totally  repugnant  to  each  other,  the  first  shall  be  received,  and 
the  latter  rejected.  There  are  many  other  rules  of  construction,  which 
are  exactly  the  same  in  courts  of  law  and  equity.  Courts  of  equity 
also  rectify  mistakes  in  deeds,  and  give  relief  in  cases  of  fraud,  and 
where  instmments  are  lost,  &c.     [Equity.] 

After  execution,  a  deed  may  became  void  by  erasure,  interlineation, 
or  other  alteration  in  any  material  part ;  but,  generally  speaking,  such 
alterations  will  be  presumed  to  have  been  m^e  before  the  execution, 
if  nothing  appear  to  the  contrary,  or  there  be  no  cause  to  suspect  that 
it  has  been  done  in  a  clandestine  manner.  A  grantee  may  also  disclaim 
the  grant  or  disagree  thereto ;  and  a  deed  may  be  destroyed  or  can- 
celled, but  such  destruction  or  cancellation  will  not  revest  the  thing 
granted  in  the  grantor,  though  all  personal  engagements  established  by 
the  deed  between  the  parties  will  be  put  an  end  to. 

A  confirmation  is  an  assent  to  an  estate  or  interest  already 
created,  by  which  act  the  person  assenting  confirms  and  gives  validity 
to  the  estate  or  interest  so  far  as  he  can.  A  confirmation  can  only 
have  this  effect  ^ith  respect  to  estates  voidable  or  defeasible;  it  has  no 
operation  upon  estates  which  are  absolutely  void.  (Butl.  n.  Co.  Litt.. 
295  b.)     •  ^  V  * 

(Shep.,  ToiLchstone;  Dixon;  Co.  Litt.;  Cmise's  Digest.) 
^  BKKAMATiON;  the  speaking  slanderous  words  of  another.  The 
injured  party  may  bring  an  action  to  recover  damages,  but  to  enable 
him  to  succeed,  it  is  absolutely  nece8.sary  that  the  words  should  con- 
tain an  express  imputation  of  some  crime  or  misdemeanor  which  would 
make  him  liable  to  punishment;  or,  if  the  words  are  not  actionable  in 
themselves,  some  special  damage  should  be  proved  to  have  resulted 


from  them  to  the  plaintiff.  There  are  certain  cases,  however,  wher® 
words  are  spoken  of  a  tradesman  or  professional  person  in  the  way  o^ 
his  trade  or  profession,  as  that  a  tnuiesman  is  insolvent,  or  that  mi 
attorney  deserves  to.be  struck  off  the  roll,  in  which  the  plaintiff,  by 
reason  of  the  character  he  fills,  may  recover  damages.  Of  the  first  class 
the  following  case  affords  an  illustration.  A  churchwarden  was  accused 
by  the  defendant  of  having  stolen  one  of  the  church  bell-ropes :  it  was 
held  that,  as  the  property  of  the  bell-ropes  was  vested  in  the  church- 
warden, the  words  did  not  impute  a  crime  to  the  plaintiff  for  which  he 
was  punishable,  and  consequently  that  the  action  could  not  be  main- 
tained. In  former  times,  actions  for  slander  were  very  rare;  and 
though  it  has  been  frequently  said  that  ^actions  for  words  spoken  in 
heat  or  anger,  suddenly  and  without  deliberation,  ought  not  to  be 
encouraged,  yet  it  has  been  truly  observed  (by  Wray,  Oh.  Just.) 
that  unless  the  party  injured  by  false  and  malicious  scandal  had  a 
remedy  at  law,  it  would  lead  to  personal  violence,  and  the  consequences 
might  be  fatal.  In  most  cases,  malice  in  law  may  be  inferred,  but  in 
actions  for  slander  primd  facie  excusable  on  account  of  the  cause  of 
publishing  the  slanderous  matter,  malice  in  &ct  must  be  proved ;  it  is 
scarcely  necessary  to  observe,  that  where  special  damage  is  proved,  the 
existence  of  malice  is  immateriaL  Defaination  is  also  pimishable  in 
certain  cases  by  indictment  and  criminal  information.  Where  the 
slanderous  matter  is  spoken  of  a  peer,  the  ofibnce  is  termed  scandalum 
magnatum,  and  is  made  punishable  by  various  statutes :  this  mode  of 
proceeding  however  may  be  said  to  have  become  obsolete. 

The  ecclesiastical  courts  formerly  had  power  to  punish  for  defama- 
tion :  but  these  courts  could  only  inflict  punishment  by  way  of  penance ; 
they  could  not  award  damages ;  and  this  useless  but  mischievous  juris- 
diction has  consequently  been  abolished.  An  action  may  also  be  main- 
tained for  slander  of  title  to  an  estate  or  property ;  but  in  this  case 
the  plaintiff  must  prove  malice  express  or  implied :  it  is  not  sufficient 
that  the  defendant  should  allege  title  in  himself,  or  make  objections 
to  the  title  of  the  plaintiff  if  he  had  reasonable  grounds  tor  so  doing. 
(Cowel ;  M'Culloch ;  Selwyn,  N.P.).    [Libel  ;  Slander.] 

DEFEAZANCE  (from  the  French  verb  cUfaire,  to  make  void)  is  an 
instrument  which  defeats  the  force  or  operation  of  some  other  deed, 
estate,  or  interest,  upon  the  performance  of  certain  prescribed  con- 
ditions. In  this  manner  mortgages  were  formerly  madiB,  the  mortgagor 
enfeoffing  the  mortgagee,  ahd  at  the  same  time  executing  a  deed  of 
defeazance.  Defeazances  being  discountenanced  by  the  courts,  as 
affording  opportunities  for  fraud,  have  long  ceased  to  be  used  as  appli- 
cable to  titles,  it  being  far  better  to  make  the  conditions  apparent  on 
the  deed  itself. 

Defeazances  to  bonds,  recognizances,  kc,  merely  state  the  conditions 
on  which  the  instmment  is  to  be  void.  The  defeazances  to  warrants 
of  attorney  and  cognovits  must  be  written  upon  the  same  papa*  op 
parchment  as  the  instmments  themselves. 

DEFENCE  OF  FORTRESSES.    [Siege.] 

DEFERENT,  a  circle  or  oval  curve  on  which  the  centre  of  anotiier 
oval  moves,  while  a  planet  is  supposed  to  move  round  the  latter.  The 
term  is  one  of  the  Ptolemaic  Hypothesis.  Thus  the  earth's  orbit,  to 
choose  an  example  out  of  the  modem  system,  is  a  deferent  on  which 
the  moon's  orbit  is  carried. 

DEFILADING  is  that  part  of  the  art  of  fortification  the  object  of 
which  is  to  determine  (when  the  intended  work  would  be  commanded 
by  eminences  within  the  range  of  fire-arms)  the  directions  or 
heights  of  the  lines  of  rampart  or  parapet,  so  that  the  interior  of 
the  work  may  not  be  incommoded  by  a  fire  directed  to  it  from  such 
eminences. 

If  it  be  required,  with  a  given  height  of  i>a3rapet,  to  approadi 
obliquely  as  near  as  possible  to  an  eminence,  the  following  process  is 
adopted,  the  situation  of  the  rampart  or  pai^pet  at  that  extremity  of 
the  intended  line  which  is  farthest  from  the  eminence  being  also  given. 
A  line  is  supposed  to  be  drawn  from  the  commanding  eminence,  or 
rather  from  a  point  about  eight  feet  above  it,  through  another  point 
which  represents  the  crest  or  summit  of  the  intended  parapet  at  the 
given  place,  and  to  be  continued  till  it  intersects  the  natural  ground  in 
rear  of  that  part  of  the  line  of  parapet.  This  crest  is  considered  as  the 
vertex  of  a  cone  whose  base  is  a  circle,  on  the  ground,  having  for  its 
radius  a  line  equal  to  the  distance  from  the  parapet  to  the  rear  ex- 
tremity of  the  groimd  to  be  protected  (which  distance,  however,  must 
always  be  less  than  that  of  the  intersection  above  mentioned).  Then  a 
line  being  drawn  on  the  plan,  from  the  point  vertically  under  the  given 
crest,  parallel  to  a  line  drawn  from  the  said  intersection  and  touching 
the  circle,  will  be  the  direction  of  the  intended  rampart  or  parapet, 
whose  height  must  be  everywhere  equal  to  that  which  was  given.  By 
this  construction  all  the  lines  of  fire  from  the  commanding  eminence, 
and  passing  closely  over  the  crest  of  the  parapet,  will  be  in  a  plane 
meeting  the  ground  on  that  eminence,  and  touching  the  convex  surface 
of  the  cone. 

Again,  if  it  be  required,  when  the  plan  of  the  work  is  determined, 
to  ascertain  the  heights  of  a  rampart  or  parapet  in  different  places,  so 
that  the  interior  may  be  protected  from  the  fire  of  the  enemy  on  a 
commanding  eminence  beyond,  the  relative  heights  of  the  principal 
inequalities  of  the  ground  with  respect  to  some  horizontal  plane, 
technically  called  the  plane  of  comparison  (which  generally  passes 
through  the  highest  or  the  lowest  point),  must  be  foimd  by  the  spirit 
level.    An  oblique  plan,  technically  called  the  plane  of  site,  must  be 
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imaffiDed  to  touch  tlxe  sum^nit  of  the  emmenoe  in  iront,  to  paaa  above 
»U  the  iatenuediate  ground,  and  to  meet  that  in  rear  of  the  work ; 
then  the  relative  heights,  with  reepect  to  the  plane  of  comparison,  of 
the  several  points  in  the  plane  of  site  which  are  vertically  above  the 
inequalities  before  mentioned  of  the  natural  ground,  must  be  com- 
puted, and  the  differences  (which  express  the  heights  of  the  plane  of 
site  above  the  natural  ground  in  such  plaoes)  being  added  to  the  siven 
height  which  the  zamput  or  parapet  is  to  have  above  the  plane  of  site, 
the  sums  will  express  the  heights  to  which  the  works  are  to  be  raised 
above  the  natursJ  ground  at  the  same  places. 

When  the  work  is  of  small  importance,  the  elevations  of  the  parapets 
above  the  ground  are  generallj  detemuned  by  the  eye,  thus :  Pickets 
are  planted  in  convenient  places,  chiefly  at  the  angles  of  the  intended 
work  (the  plan  of  which  has  been  already  traced  on  the  ground),  and 
on  the  summit  of  the  commanding  eminence,  the  picket  in  this  place 
being  about  eight  feet  high.  The  visual  rays  being  supposed  to  pro- 
ceed from  the  top  of  this  picket  to  two  or  more  points,  which  must  be 
also  eight  feet  above  the  ground,  in  rear  of  the  work,  the  intersections 
of  these  rays  with  the  pickets  planted  on  the  magistal  or  groimd  Une 
of  the  work,  will  show  the  heights  to  which  the  parapet  is  to  be 
raised  at  those  places  in  order  that  the  interior  may  be  effectually 
protected. 

A  similar  process  is  employed  when  it  is  require^  to  protect  the 
defenders  of  any  parapet  &om  the  fire  of  the  enemy  on  a  commanding 
eminencein  their  rear;  in  which  case  it  is  frequently  necessanr  to 
raise,  in  the  interior  of  the  work,  a  mass  of  earth,  which  is  oalfed  a 
traverse  or  a  parados,  according  to  its  situation. 

D£FIL£,  in  militant  writing?,  is  a  name  given  to  any  narrow  way. 
Every  piece  of  ground  which,  in  consequenoe  of  local  impediments, 
can  be  passed  by  a  column  only  on  a  narrow  front,  is  called  a  defile. 
Such  are  roads  along  valleys,  between  wall?  or  hedges,  or  over  dykes 
raised  across  marahes.  Sometimes  also  the  term  is  applied  to  a  street 
in  a  village,  and  to  the  path  over  a  small  bridge. 

DEFINITE  PROPORTIONS.    [Atomo  Theory.] 

DEFINITION  {d^ire,  to  mark  out  a  boundary)  i?  the  process  of 
stating  the  exact  meaning  of  a  word,  by  means  of  otiier  words.  From 
BO  boundless  a  subject,  we  can  oniy  ie^eot  »  very  lew  points,  such  as 
have  reference  to  the  most  common  uses  of  the  term.  In  the  first 
place,  it  is  evident  that  all  definition  contains  a  species  of  fallacy,  if 
considered  aa  an  absolute  determination  of  the  meaning  of  words. 
Quis  CHBtodUt  ^p808  cuttoda  t  who  shall  determine  th^  meaning  of  the 
words  which  make  up  the  definition  ?  The  process  of  definition  can 
never  appear  satisfactozy  unless  it  be  considered  as  a  transition  irom 
many  words  to  the  single  term  which  it  is  agreed  shall  stand  for 
their  meaning,  be  that  what  it  may.  All  attempts  at  absolute  defini- 
tion must  end  in  conf  asion  of  ideas. 

But  at  least,  perhaps  it  may  be  said,  the  mathematical  sciences  are 
founded  upon  exactness  of  definition.  Nothing  is  more  common  than 
this  aasartion  coupled  with  another,  namely,  that  these  sciences  depend 
entirely  upon  de&iitiona.  In  a  certain  sense  both  are  true,  but  that 
senae  is  not  the  most  frequent  meaning  of  them.  The  exactness  of 
mathematical  definition  is  not  of  arbiti-aiy  construction,  but  a  con- 
sequence of  the  exactness  of  the  notions  whioh  all  men  have,  or  may 
be  made  to  have,  upon  the  things  which  the  words  represent.  There 
is  no  exactness  in  the  fundamental  definitions  of  mathematics,  verbally 
considered,  but  only  much  confusion  arising  from  the  attempt  to  intro- 
duce conventional  accuracy.  The  words  "straight  line"  carry  with 
them  their  own  meaning,  and  even  explain  the  attempt  which  is  made 
to  explain  them ;  for  no  one  would  easily  guess  what  sort  of  line  it  is 
whioh '^' lies  evenly  between  its  extreme  points,"  unless  he  were 
aware  that  it  is  a  "straight''  line  which  these  words  attempt ^to 
describe. 

Definition  may  either  be  purely  nominal,  or  it  may  be  such  a  de- 
scription of  the  thing  defined  as  amounts  to  a  statement  of  some  one 
of  its  fundamental  inroperties.  The  first  we  see  in  the  words  "  isosceles 
triangle,"  the  definition  of  which  is  a  simple  annoimoement  that  we 
intend  to  use  a  Greek  tenn.  The  second  may  be  seen  in  the  article 
CoNOAVB  AKD  CoiTYBZ,  in  whioh  the  definition  is  made  by  means  of 
an  absolute  mathematical  property  of  the  thing  defined :  the  relative 
position  of  the  spectator,  the  curve  in  question,  and  a  straight  line,  do 
not  enter  into  the  notion  which  the  words  immediately  suggest.  The 
method  of  Euclid  is  to  supply  a  rough  and  descriptive  definition 
addressed  to  the  common  notion  of  the  word,  followed  by  an  assump- 
tion of  a  mathematical  property  under  the  shape  of  an  axiom.  Thus  a 
straight  line  is  "  that  which  lies  evenly  between  its  extreme  points ;" 
while  the  real  definition,  or  distinction  between  straightneas  and  every 
thing  else  is  contained  in  the  axiom  "  two  straight  lines  cannot  enclose 
a  space."  Eveiy  attempt  at  mathematical  definition,  which  does  not 
rest  upon  the  sdection  of  a  substantive  property  of  tiie  thing  defined, 
to  be  the  test  of  its  existence,  is  either  the  mere  substitution  of  words 
for  words,  cr  on  attempt  to  make  that  mere  substitution  edSect  some- 
thing more  than  lies  in  it  to  perform. 

The  conditions  ol  a  good  definition  are :  1,  perfect  axiomatic  evidence 
that  the  property  which  is  made  the  distinguidiing  test  belongs  to  tiie 
object  intended  to  be  defined,  and  to  nothing  else ;  2,  entire  separation 
of  the  port  of  the  property,  if  any,  whioh  admits  of  being  demon- 
strably connected  with  the  notion  defined,  from  that  which  contains 
the  assumption ;  8,  the  introduction  of  the  definition  in  the  proper 


place,  namely,  when  the  necessity  for  a  new  verbal  reprosentation  has 
begim  to  appear. 

The  mere  verbal  definition  is  not  to  be  regarded  as  <^a.lriTig  for 
granted  the  existence  of  the  thing  defined.  When  Euclid  defines 
parallel  lines,  he  does  not  require  consent  to  the  proposition  that 
parallels  exist.  All  he  is  to  be  token  as  asking  ia  tiiis :  If  theio  be  two 
straight  lines  which  being  in  one  plane  never  meet,  let  them  be  called 
— parallels. 

DEFLAGRATION  is  a  term  employed  to  denote  the  sparkling  com- 
bustion of  substances  without  violent  explosion  :  thus  when  nitre  and 
sulphvu-et  of  antimony  are  mixed  and  ignited  or  thrown  into  a  hot  ' 
crucible,  the  combustion  which  occurs  is  of  tiie  kind  termed  de- 
flagration. 

DEFLECTION-  A  term  applied  to  the  distance  by  which  a  curve 
departs  from  another  curve,  or  from  a  &ti*aight  line ;  and  also  to  any 
effect  either  of  curvature  or  of  discontinuous  change  of  direction.  It 
is  used  where  any  "  bending  off"  takes  place,  winch  is  in  fact  the 
etymological  meaning  of  the  word. 

DEGREE.    [Arts;  Universities.] 

DEGREE  OF  ANGULAR  MEASURE.    [Anglb.] 

DEGREE  OF  AN  EQUATION.  The  degree  of  an  algebraical 
term  is  the  number  of  letters  which  enter  into  it  as  factors.  Thus 
a?y^  is  absolutely  of  the  fifth  degree ;  but  of  the  second  degree  with 
respect  to  x,  and  of  the  thiid  with  respect  to  y,  *  The  degree  oif  on 
equation  is  the  degree  of  its  highest  term. 

DEGREE  OF  LATITUDE,  OF  LONGITUDE,  OF  MERIDIAN, 
&c.    [Geodesy.] 

DEIFICATION.    [Apotheosis;  Conseobation.] 

DEISM  properly  means  belief  in  the  existence  of  a  God,  but  is  gene- 
rally appli^  to  all  such  belief  as  goes  no  farther,  that  is  to  say,  to 
disbelief  of  revelation.  It  is  always  applied  dyslogistically,  and  fre- 
quently merely  as  a  term  of  reproach.  But  the  identical  word,  in  its 
Greek  form,  theist,  is  not  a  word  of  disapprobation,  and,  consistently 
with  established  usage,  may  be  appropriately  applied  as  opposed  to 
atheist,  when  the  latter  term  is  correctly  used.  For  it  must  be  observed 
that  the  term  atheist  has  been  not  imfrequently  employed  in  the  sense 
of  an  unbeliever  in  Christianity,  though  at  the  same  time  professing 
theism. 

DEL   CREDERE  COMMISSION.    [Aqent.] 

DELEGATES,  THE  COURT  OF,  was  formerly  the  great  court  of 
appeal  in  ecolesiastical  causes,  and  from  the  decisions  of  the  Admiralty 
Court.  It  was  so  called  because  the  judges  had  delegated  to  them  by 
commission  under  the  great  seal  ^e  appellate  jurisdiction  of  the 
crown  in  these  matters.  These  delegates  usually  consisted  of  judges 
of  the  courts  at  Westminster  and  doctors  of  the  civil  law,  but  lordB 
spiritual  and  temporal  might  be  joined.  This  court  was  first  created, 
in  consequence  of  the  statute  25  Henry  VIII.,  c.  19,  which  transferred 
to  the  crown  the  authority  of  the  pope  to  entertain  appeals  from  the 
courts  Christian. 

By  the  constitutions  made  at  Clarendon,  11  Henry  II.,  the  practice 
of  appealing  to  the  pope  had  been  condemned ;  but  though  frequentiy 
checked,  it  was  never  thoroughly  broken  off  until  the  final  rupture 
with  the  court  of  Rome,  in  the  reign  of  Heniy  VIII.  After  sentence 
by  the  delegates,  the  crown  might  grant  a  commission  of  review ;  but 
the  power  was  rarely  exercised,  except  upon  the  ground  of  error  in 
fact  or  in  law,  and  it  was  usual  to  reifer  the  memorial  praying  for  a 
commission  of  review  to  the  chancellor,  before  whom  the  expediency 
of  granting  the  prayer  was  argued. 

By  2  &  3  Wm.  IV.  o.  92,  the  Court  of  Delegates  was  abolished,  and 
its  powers  and  functions  were  transferred  to  the  crown  in  council 
[Privy  Council].  The  same  statute  enacted,  that  no  commission  of 
review  should  in  future  be  granted.  This  jurisdiction  is  now  exercised 
by  the  Judicial  Committee  (3  &  4  Wm.  IV.  c.  41). 

DELIAN  PROBLEM.    [Duplication.] 

DELIQUESCENCE,  the  change  of  form  which  certain  bodies 
undergo  from  solid  to  fluid  by  exposure  to  the  air,  and  absorbing 
moisture  from  it. 

There  are  many  substances  which  jiartake  of  this  property  :  among 
the  more  remarkable  are  potash,  carbonate  of  potash,  chloride  of 
calcium,  and  nitrate  of  copper ;  all  these  wiU  in  a  short  time  attract 
suificient  water  from  the  air  to  become  fluid  in  it.  Other  saline 
bodies  are  deliquescent  only  in  moist  air,  such  as  chloride  of  ammo- 
nium and  nitrate  of  ammonia. 

Certain  deliquescent  salts,  and  more  especially  chloride  of  calcium, 
are  employed  for  the  purpose  of  drying  gaseous  bodies  which  are  the 
subject  of  experimentw 

DELI'RIUM  TREMENS,  i  disease  of  the  nervous  system,  to  which 
I>er8ons  addicted  to  alcoholic  drinks,  though  not  exdusively,  are  pecu- 
liarly liable.  As  its  name  indicates,  its  principal  symptoms  are  delirium 
and  trembling.  The  delirium  is  a  constant  symptom ;  but  the  tremor 
is  not  always  apparent,  or  does  not  exist.  The  deliriiun  is  always 
attended  with  sleeplessness  :  the  patient  is  bu^,  and  constantiy  talk- 
ing, but  is  seldom  or  ever  angry  or  violent.  If  he  is  questioned,  he 
answers  rationallv,  but  speaks  in  an  agitated  and  suspicious  manner ; 
he  mostly  does  whatever  ho  is  told,  and  is  frequently  anxious  to  oblige. 
His  thoughts,  however,  wander  very  quickly  from  objects  around  him, 
and  he  ia  apparentiy  surrounded  by  the  scenes  of  his  imagination. 
Here,  according  to  his  occupation,  he  is  busily  engaged.    If  he  is  a 
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master,  he  will  order;  if  a  servant,  he  will  be  anzioiuly  obeying  bis 
master's  commands.  The  sailor,  the  soldier,  the  coachman,  all  get 
busily  engaged  in  their  occupations.  His  thoughts  are  mostly  distress- 
ful and  anxious ;  he  foncies  he  is  in  debt,  that  persons  are  persecuting 
him,  that  reptiles  or  animalt?  are  running  after  him ;  he  looks  suspi- 
ciously behind  the  ciurtains  or  door,  or  under  the  pillow,  and  wants  to 
wander  about.  He  seldom  meditates  harm  either  to  himself  or  others. 
When  there  is  tremor,  the  hands  are  fidgetty  and  the  patient  constantly 
wants  to  use  them.  In  addition  to  these  symptoms  are  others  less 
observed ;  the  tongue  is  moist  and  creamy,  the  pulse  though  frequent 
18  soft ;  the  skin  is  perspiring,  and  emits  a  peculiar  odour. 

The  disease  with  which  this  may  be  confounded  is  inflammation  of 
the  brain ;  and  it  is  of  the  greatest  importance  that^t  should  be  distin- 
guished, as  the  remedies  that  cure  in  the  one  disease  will  destroy  in 
the  other.  Although  delirium  tremens  does  not  invariably  present 
itself  in  the  drunkard,  yet,  when  a  person  who  drinks  much  alcohol 
presents  many  of  the  above  symptoms,  there  is  strong  ground  for 
believing  it  to  be  delirium  tremens. 

When  the  symptoms  of  this  disease  are  obvious,  its  treatment  is 
simple.  The  patient  must  have  a  sufficient  quantity  of  opium  admi- 
nistered to  him  to  procure  sleep;  it  should  first  be  commenced  in  small 
doses,  and  then  continued.  A  third  of  a  grain  of  morphia  may  be 
given  every  two  hours  to  begin  with,  and  this  may  be  increased  to  one 
\  or  more  grains.  Qenerally,  after  a  first  sleep  the  patient  becomes 
;  refreshed,  and  not  unfrequently  wakes  up  entirely  well.  Sometimes 
opium  alone  is  not  sufficient ;  this  is  the  case  where  the  disease  has 
come  on  as  the  consequence  of  a  cessation  of  an  accustomed  stimulus; 
in  these  cases  it  will  frequently  be  necessary  to  let  the  patient  have  his 
ordinary  beverage  in  order  to  prevent  that  degree  of  exhaustion  which 
.  appears  to  keep  up  the  irritability  of  the  system.  This  remedy  ought 
'  not,  however,  to  oe  continued  after  the  patient  has  acquired  sufficient 
,  strength  to  do  without  it.  Chloroform  has  been  recommended  as  a 
I  means  of  procuring  sleep  when  opium  fails. 

When  the  disease  is  about  to  termmate  Jbtally,  the  delirium  abates, 
and  coma  takes  its  place ;  the  tremor  of  the  limbs  becomes  subsultus 
tendinum,  the  evacuations  are  passed  involuntarily,  the  face  becomes 
sufiused,  and  the  patient  dies  as  though  he  were  in  apoplexy.  The 
attacks  of  delirium  tremens  are  very  apt  to  recur,  especially  in 
drunkards  who  do  not  after  their  first  attack  give  up  the  vice  to  which 
they  are  addicted.  First  attacks  seldom  prove  fatal,  but  subsequent 
attacks  are  not  uncommonly  attended  with  fatal  symptoms.  After 
death  from  delirium  tremens,  the  ventricles  of  the  brain  are  usuaDy 
found  effused  with  serum.  Senim,  and  even  lymph,  is  also  found  occa- 
sionally under  the  arachnoid. 

(Watson,  Lectures  on  the  Practice  of  Phytic;  Marshall  Hall,  JHseasee 
of  the  Nervous  System.) 

DELIVERY.    [Dekd.] 

DELIVERY  ORDER.    [Dock  Warrants.] 

DELPHINE  (C^,H„NO,f).  An  alkaloid,  not  yet  thoroughly  in- 
vestigated, found  m  tiie  seeds  of  the  Delphinium  StaphisagrSi,  along 
with  a  yellow  soUd  non-crystalline  body,  etaphisadn  (C,JH^NOJ.  Del- 
phine  is  a  light  yellow  resinous  solid,  which  fusee  at  248*  Fahr.,  and 
volatilises  with  the  vapour  of  water. 

DELPHINIC  ACID.    [Valbriaoto  Acid.] 

DELPHINUS  (the  Dolphin),  one  of  the  old  Greek  constellations, 
referred  to  the  fable  of  Amphitrite  and  to  that  of  Arion.  It  succeeds 
Aquila  in  the  heavens,  and  its  principal  cluster  comes  on  the  meridian 
about  three-quarters  of  an  hoxir  later  than  the  principal  star  (a)  of  the 
latter,  and  nearly  in  the  same  declination. 
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DEMAND  AND  SUPPLY  are  terms  used  in  poUtical  economy  to 
ttcpross  the  relations  between  consumption  and  production— between 
the  demand  of  purchasers  and  the  supply  of  conmiodities  by  those  who 
have  them  to  sell.  The  relations  between  the  demand  for  an  article 
and  Its  supply  determine  its  price  or  exchangeable  value  [Value]  :  the 
relations  between  the  demand  for  labour  and  its  supply  determine  the 
amount  of  wages  to  be  earned  by  the  labourer  [Waqbs].  For  causes 
explamed  elsewhere,  the  price  of  an  article  wil  rarely  vary,  for  any 
leng^  of  tmie,  very  much  above  or  below  its  cost  of  production  ;♦  nor 
will  the  wages  of  labour,  for  any  length  of  time,  much  exceed  or  faU 
below  the  amount  neceesaiy  to  maintam  labourers  and  then-  families  m 
such  comforts  as  their  habits  of  life  have  accustomed  them  to  believe 
necessai^  for  their  subsiatence;  but  bearing  in  mmd  that,  in  the 
pnoes  of  conamodities  and  labour,  there  is  a  certain  point,  determined 

•  "Cost  of  production »» is  used  by  poUtical  eoonomists  in  a  sense  different 
npom  that  of  commerce,  aod  includes  proflu.  (See  M'Culloch's  ediUon  of 
Adam  Smith,  o.  7,)  It  means,  in  fact,  the  price  below  which  no  man  would 
oontinue  to  seU  his  goods.  An  ordinary  profit  is  a  part  of  the  cost  of  pro. 
dttotlon  in  an  enlarged  sense,  as  much  as  the  expense  of  wages  and  materials. 


by  causes  independent  of  demand  or  supply,  above  or  below  which 
prices  cannot  materially  vary  for  any  considerable  time,  all  variationa 
of  price,  if  the  medium  in  which  they  are  calculated  remains  un- 
changed, may  be  referred  to  the  proportion  which  exists  between  the 
demand  for  commodities  and  the  supply  of  them — between  the  quanti- 
ties which  purchasers  are  willing  and  able  to  buy,  and  the  quantities 
which  producers  are  able  and  wiUiog  to  sell. 

To  have  any  influence  upon  prices;,  a  demand  must  be  accompanied 
by  the  means  of  purchasing.  A  demand  is  not  simply  a  want — a  desire 
to  obtain  and  enjoy  the  products  of  other  men's  labour ;  for  if  this 
were  its  meaning,  there  would  never  be  the  least  proportion  between 
demand  and  supply :  all  men  would  always  want  everything,  and  pro- 
duction could  not  Keep  pace  with  consumption.  But  an  "  effective 
dnnand,*'  as  it  is  termed  by  Adam  Smith,  exists  wherever  one  man  is 
anxious  to  exchange  the  products  of  his  own  labour  for  that  of  other 
men.  It  is,  therefore,  of  an  effective  demand  only  that  political  eoono- 
nusts  are  speaking  when  they  examine  the  circumstances  of  demand 
and  supply  in  connection  with  prices. 

But  although  a  demand,  without  the  means  of  purchase,  cannot 
affect  prices,  the  universal  desire  of  mankind  to  possess  articles  of  com- 
fort and  luxury  suggests  other  important  considerations.  As  this 
desire  is  natural  to  man,  and  too  often  is  so  strong  as  to  tempt  him 
even  to  commit  crime,  it  obviously  needs  no  encouragement :  men  will 
alwavB  gratify  it  whenever  they  have  the  means^  and  these  means  conost 
in  the  products  of  their  own  labour.  Hence  all  that  is  required  to 
convert  this  desire  of  acquisition  into  an  effective  demand  is  ample 
emplo3nEnent  for  industry.  Increase  the  production  of  all  commodities 
and  an  increased  consumption  of  them  is  the  certain  result ;  for,  men 
having  larger  products  of  their  own  labour  to  offer  in  exchange  for  the 
products  of  other  men's  labour,  are  enabled  to  purchase  what  they  are 
always  eager  to  acquire.  Production,  therefore,  is  the  great  object  to 
be  secured,  not  only  as  furnishing  a  suppiv  of  commodities  necessary 
and  useful  to  mankind,  but  also  as  creatmg  an  effective  demand  for 
them.  When  trade  is  depressed  by  a  languid  demand,  it  is  commonly 
said  that  increased  consumption  is  all  tlmt  is  required  to  restore  its 
prosperity.  But  how  is  this  consumption  to  be  caused  f  The  desire 
to  consume  is  invariable,  and  thus  any  falling  off  in  consumption  must 
be  attributed  to  a  diminished  production  in  some  departments  of 
industry  which  causes  an  inability  to  consimie.  When  production  is 
restored,  an  effective  demand  for  all  articles  will  immediately  follow ; 
but  until  the  productive  energies  of  the  consumers  are  in  a  state  ol 
activity  it  is  in  vain  to  expect  from  them  an  increased  demand. 

These  considerations  lead  us  to  the  conclusion  that  a  universal  glut 
of  all  commodities  is  impossible.  The  supply  of  particular  commo- 
dities may  easily  exceed  the  demand  for  them,  and  very  often  does 
exceed  it ;  but  as  the  constant  desire  to  obtain  commodities  needs 
nothing  but  the  power  of  offering  other  commodities  in  exchange,  to 
become  an  effective  demand,  it  is  evident  that  a  universal  increase  of 
production  is  necessarily  accompanied  by  a  proportionate  increase  of 
consumption.  Men  are  stimulated  by  no  love  of  production  for  its 
own  sake,  but  they  produce  in  order  to  consume  duectiy,  or  beoiuse 
by  exchanging  their  produce  with  others  they  are  able  to  enjoy  the 
various  comforts  and  luxuries  which  they  are  all  desirous  of  obtaining. 
Active  production,  therefore,  in  all  departments  of  industiy  causes  a 
general  and  effective  demand  for  commodities,  which  will  continue  to 
be  equal  to  the  supply  unless  it  be  checked  by  war,  by  restrictions  upon 
commerce,  or  by  other  circumstances  which  prevent  a  free  interchange 
of  commodities. 

A  country  is  in  the  highest  prosperity  when  there  is  an  active  and 
steady  demand  for  commodities  and  labour,  and  a  sufS,cient  supply  of 
them.  Any  disturbance  of  the  proportion  between  one  and  the  other 
is  injurious  to  the  community ;  and  the  injury  is  greater  or  lees  accord- 
ing to  the  extent  and  duration  of  such  disturbuioe.  When  the  pro- 
portion is  well  adiusted,  the  whole  community  derive  benefit  from  the 
circumstance,  botn  as  producers  and  consumers ;  when  it  is  disturbed, 
they  are  injured  in  botii  capacities. 

Having  described  thus  generally  the  nature  and  causes  of  demand, 
and  its  intimate  connection  with  supply,  it  becomes  necessary  to 
examine  the  influence  of  demand  and  supply  upon  one  another,  and 
upon  production,  consumption,  prices,  and  profits.  This  influence 
varies  according  to  the  circumstances  of  the  market,  and  the  nature  of 
the  commodities  to  which  its  laws  may  be  applied.  These  may  be 
best  understood  by  considering,  1st,  the  effects  of  a  demand  exceeding 
the  supply ;  and  2ndly,  of  a  supply  exceeding  the  demand. 

I.  The  first  effect  of  a  demand  exceediog  the  supply  of  a  commodity 
is  to  raise  its  price.  As  more  persons  want  to  buy  tiie  conmiodity  than 
the  producers  are  able  or  willing  to  supply,  they  cannot  all  obtain  what 
they  desire,  but  must  share  the  supply  between  them  in  some  manner. 
But  their  wants  are  very  much  regulated  by  the  cost  of  gratifying 
them.  One  man  would  purchase  an  article  for  a  «>iniing  for  which  he 
may  be  unwilling  or  imable  to  pay  two ;  while  others,  rather  than 
forego  the  purchase,  will  consent  to  pay  that  amount.  Those  who  have 
commodities  to  sell,  finding  that  they  have  more  customers  than  they 
can  satisfy,  immediately  infer  tiiat  they  are  selling  them  too  cheaply, 
and  that  they  could  dii^se  of  all  their  stock  at  a  higher  price.  The 
price  is  accordingly  raised,  when  the  sale  becomes  limited  to  those  who 
are  not  restrained  from  buying  by  the  increased  price.  In  principle^ 
though  not  in  outward  form,  the  market  is  in  ^  nature  of  an  auction. 
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The  aellers  endeavour  to  obtain  the  highest  price  for  their  goods ;  the 
prioe  rises  with  the  eagerness  of  those  who  wiah  to  buy,  and  me  highest 
bidders  only  seoure  tiie  prizes.  In  the  market,  however,  the  compe- 
tition of  the  buyers  is  not  perceptible  amon^  themselves  except 
through  the  prices  demanded.  Their  competition  determines  the 
prices,  but  the  sellers  judge  of  its  extent  and  regulate  their  demands 
so  as  to  obtain  the  greatest  possible  advantage  from  it. 

Some  commodities  are  podtivelv  necessary  for  the  support  of  the 
people,  of  which  the  supply  may  fail  very  short  of  the  demand  and  be 
incapable  of  increase.  This  is  the  case  when  there  is  a  bad  harvest  in 
a  country  which  is  excluded  from  a  foreign  supply  by  war  or  by  fiscal 
restrictions.  Here  the  prioe  rises  in  proportion  to  the  deficiency  of  the 
crops.  The  competition  for  food  is  imiversaL  Some,  indeed,  may  be 
driven  to  the  consumption  of  inferior  artidee  of  food,  and  others  to  a 
diminished  consumption ;  but  all  must  eat.  The  number  of  consumers 
is  not  diminished,  while  the  supply  is  reduced ;  and  the  price  must, 
therefore,  rise  and  continue  high  until  a  fresh  supply  can  be  obtained. 
In  a  siege  the  competition  is  still  greater :  the  prioes  of  provisions 
become  enormous ;  the  rich  alone  can  buy,  the  poor  must  starve  or 
plunder. 

A  similar  effect  is  produced  if  the  supply,  without  being  deficient,  be 
confined  to  the  possession  of  a  small  number  of  persons,  who  limit  it 
to  the  consumers  in  order  to  secure  higher  prices.  However  abundant 
com  might  be  in  a  besieged  town,  if  one  man  were  exclusively  autho- 
rised by  law  to  sell  it,  it  might  rise  to  a  famine  prioe,  unless  the  people 
broke  into  the  granaries,  or  the  government  interfered  with  the  mono- 
poly. Less  in  degree,  but  similar  in  principle,  is  the  effect  upon  prices 
of  every  limitation  of  the  market  by  fiscal  restrictions.  When  any 
sellers  are  excluded,  the  others  are  enabled  to  raise  their  prices. 

These  are  cases  in  which  the  supply  cannot  be  increased  to  meet  the 
demand,  or  in  which  the  supply  is  monopolised.  But  the  greater 
number  of  commodities  may  be  increased  in  quantity,  and  the  suppfy 
of  them  is  not  artificially  limited.  The  price  of  these  also  rises  when 
the  denumd  exceeds  the  supply ;  but  the  increased  price  raises  the 
profit  of  the  producer  and  attracts  the  competition  of  others  in  the 
market  Fresh  capital  and  labour  are  appUed  to  the  production  of 
the  profitable  article,  un^  the  supply  is  accommodated  to  the  demand, 
or  exceeds  it.  The  prices  gradually  fall,  and  at  length  the  profits  are 
reduced  to  the  same  level  as  the  profits  in  other  undertakings,  or  even 
lower.  The  encouragement  to  further  production  is  thus  withdrawn, 
and  prices  are  adjusted  so  as  to  secure  to  the  producers  the  ordinary 
rate  of  profits,  and  no  more. 

But  sometimes  the  demand  for  a  commodity  is  diminished,  if  the 
supply  fall  short  of  it  for  any  considerable  time.  There  are  various 
articles  useful  and  agreeable  to  mankind,  but  not  essential  to  their 
existence,  which  they  are  eager  to  enjoy  as  far  as  they  can,  but  for 
which  they  are  not  prepared  to  make  great  sacrifices.  'V^en  the  price 
of  an  article  of  this  description  is  raised  by  a  deficient  supply,  con- 
tinuing for  some  length  of  time,  it  is  placed  beyond  the  reach  of  many 
persons,  who  learn  to  regard  it  with  indifference.  They  would  buy  it 
if  it  were  cheap ;  but  as  it  is  dear  they  00  without  it,  or  are  satisfied 
with  a  substitute.  In  this  manner  the  nmnber  of  consumers  is 
diminished.  Others  again,  who  will  not  be  deprived  of  an  accustomed 
luxury,  enjoy  it  more  sparingly,  and  consume  it  in  less  quantities.  But 
BO  long  as  the  supply  is  not  mcreased,  the  price  will  continue  Idf^, 
because  the  consumers  who  still  purchase  the  arUde,  notwithstanding 
its  price,  keep  up  an  effective  demand  equal  to  the  whole  supply; 
while  there  is  stUl  a  dormant  demand,  only  awaiting  a  reduction  of 
price  to  become  effective. 

For  the  same  reasons,  a  demand  for  artidee  is  diminished  when  their 
price  is  artificially  raised  by  taxation.  The  demand  is  gradually  con- 
fined to  a  smaller  number  of  persons,  and  many  consume  more 
sparingly.    [Tax;  Taxation.] 

In  these  various  ways  demand  and  supply  become  adjusted  through 
the  medium  of  price,  whenever  the  one  exceeds  the  other.  This  is  me 
result  of  natural  laws,  the  operation  of  which  is  of  the  highest  value  to 
mankind.  If  the  supply  be  incapable  of  increase,  it  economises  con- 
sumption ;  a  the  supply  can  be  increase^  it  encourages  production. 
In  either  case  it  is  of  great  benefit  to  the  consumer.  To  revert,  for  a 
moment,  to  the  example  of  a  bad  harvest  in  a  country  exduded  front 
all  foreign  supply.  Suppose  that  prices  did  not  rise,  but  remained 
preciady  the  same  as  if  the  harvest  had  been  abundant,  what  would  be 
the  consequence!  The  whole  population  woidd  consume  as  much 
bread  as  usual,  and  use  flour  in  every  way  that  luxury  points  out» 
imconsdous  of  any  scardty.  Fanners  might  even  feed  their  cattle 
with  wheat.  By  reason  of  this  improvidence^  the  whole  of  the  com 
would  be  eonsumed  before  the  next  harvest,  and  the  horrors  of  famine 
would  burst,  without  any  warning,  upon  a  people  living  as  if  they  were 
in  the  midst  of  plenty.  This  evil  is  prevented  by  a  rise  of  prices,  which 
is  a  symptom  of  scarcity,  just  as  pain  is  a  symptom  of  disease.  By 
timely  precaution  the  dimger  is  averted.  A  hi^  price  renders  economy 
and  providence  compulsory,  and  thus  limits  consumption.  The  supply, 
therefore,  instead  of  being  exhausted  before  the  next  harvest,  is  spread 
over  the  whole  year.  In  the  case  of  food,  it  is  true  that  such  economy 
is  painful,  and  presses  heavily  upon  the  poor ;  but  this  evil  is  a  mercy 
compared  with  famine.  If  no  privation  had  been  endured  before  scardty 
became  alarming,  none  but  rich  men  could  buy  a  loaf ;  for  every  one 
who  had  a  loaf  to  sell  would  be  risking  his  own  life  if  he  sold  it^ 


These  observations  are  also  applicable  in  some  measure  to  cases  in 
which  prices  are  raised  by  the  supply  bcdng  confined  to  one  or  to  a  few 
persons,  who  have  contrived  to  buy  up  the  whde  or  nearlj^  the  whole 
of  any  commodity.  But  such  exclusive  possession  (sometimes  impro- 
perly called  a  monopoly)  cannot  exist  for  anylength  of  time  in  artides 
of  which  the  supply  is  capable  of  increase.  The  extreme  case  has  been 
put  of  a  besieged  town  in  which  the  whole  supply  of  com  was  monopo- 
lised bv  one  man.  Under  those  circumstances,  of  course  he  would 
demand  a  high  price ;  but  unless  his  exdusive  supply  were  uphdd  by 
law,  it  does  not  follow  that  the  inhabitants  would  suffer  on  that 
account.  A  most  provident  consumption  of  food  is  absolutdy  neces- 
sary for  the  defence  of  a  town,  and  no  organisation  could  distribute 
provisions  according  to  the  wants  of  the  people  so  well  as  a  system  of 
purchase  restrained  by  a  high  price.  It  must  also  be  recollected  that, 
without  any  such  exdusive  possession,  the  fact  of  the  siege  alone  must 
raise  prices  by  cutting  off  fresh  supplies.  If  the  siege  continue,  pro- 
visions are  more  likdy  to  last  out  by  the  instrumentality  of  prices  than 
by  anv  other  means.  At  the  same  time  the  sole  possessor  of  the  com 
would  be  restrained  from  keeping  back  the  supply  beyond  the  actual 
necessity  of  the  occasion  by  many  considerations.  He  would  know 
that  if  a  popular  tumult  arose,  if  the  town  were  relieved,  the  siege 
raised,  a  capitulation  agreed  to,  or  the  place  suddenly  carried  by 
assault,  the  value  of  his  exdusive  property  would  be  destroyed.  His 
own  interest,  therefore,  is  coinddeut  with  that  of  the  people.  It  is 
better  for  both  that  the  supply  should  be  meted  out  with  parsimony; 
it  is  dangerous  to  both  that  it  should  be  immoderatdy  stinted. 

In  circumstances  less  peculiar  than  these,  very  little  evil  can  arise 
from  an  exclusive  possession  of  any  commodity  not  protected  directly 
or  indirectly  by  law.  If  ih.e  supply  be  capable  of  increase,  and  the 
demand  be  suffident  to  enable  Uie  owner  to  secure  a  high  price,  for 
reasons  already  explained,  the  market  would  rapidly  be  supplied  from 
other  quarters.  If  the  supply  cannot  be  increased,  that  fact  alone 
would  raise  the  price ;  and  it  is  probable  that  the  supply  would  not 
have  been  so  great  without  the  extraordinary  activity  of  the  capitalist, 
who  had  been  able  to  secure  for  his  country  the  whole  accessible 
supply  to  be  collected  from  the  markets  of  the  world. 

A  monopoly,  properlv  so  called,  is  of  a  totally  different  character ; 
for  however  abundant  the  supply  of  an  article  may  be,  it  may,  never- 
thdess,  be  inaccessible  to  the  consumer.  [Monopolt.]  Such  mono- 
polies were  properly  condemned  so  far  back  as  the  rdgn  of  James  L 
(21  James  I.  c.  S),  although  vast  monopolies  are  still  indirectly 
maintained  by  our  fiscal  laws.  [Tax;  Taxation.]  The  legislature 
of  this  country,  however,  did  not  observe  any  distinction  between  a 
legal  monopoly  and  the  great  speculative  enterprises  of  commerce, 
nuscalled  monopolies;  and  severe  penalties  were  inflicted,  both  by  the 
common  and  statute  laws,  against  offences  called  "badgering,  fore- 
stalling, regrating,  and  engrossing."  The  impolicy  of  such  laws  was 
gradually  peredved.  If  prices  were  occasionally  raised  by  speculations 
of  this  kind,  yet  the  restraints  upon  commerce,  which  resulted  from 
these  laws,  were  infinitdy  more  injurious  to  the  consumer.  Many  of 
the  statutes  were  therefore  repealed  by  Act  12  Geo.  III.  c.  71 ;  but  the 
common  law,  and  all  the  statutes  relating  to  the  offences  of  forestallingp 
regrating,  and  engrossing,  were  not  erased  from  our  oommereial  code 
until  the  year  1844  (Act  7  &  8  Vict.  c.  24). 

When  prices  are  high  by  reason  of  the  demand  exceeding  the  supply, 
it  is  by  no  means  necessary  that  the  profits  of  those  who  sell  the  dear 
commodities  should  always  be  greater  than  the  profits  in  other  branches 
of  trade.  It  must  always  be  recollected,  that  where  scarcity  is  the 
cause  of  high  price,  the  sellers  who  demand  it  have  the  less  to  sell. 
Where  scarcity  is  not  the  cause,  but  the  demand  is  great  because  the 
^^PP^y^  notwithstanding  the  exertions  of  the  producers,  cannot  keep 
pace  with  it,  the  profits  are  undoubtedly  greater  than  usiuJ,  until  the 
supply  has  been  increased. 

II.  It  is  now  time  to  condder  the  effects  of  a  supply  exceeding  the 
demand ;  and  tins  division  of  the  inquiry  will  require  less  elucidation, 
as  the  effects  of  such  a  condition  of  the  market  may  be  stated  to  be 
the  very  reverse  of  those  which  we  have  just  been  examining.  When 
there  is  more  of  a  commodity  than  people  are  prepared  to  buy,  its 
price  must  faU.  Its  sellers  must  offer  it  for  sale  at  the  price  at  which 
they  can  induce  people  to  purdiase.  All  is  now  in  fiivour  of  con- 
sumers. They  are  no  longer  bidding  against  each  other :  but  the 
sellers  are  competing  among  themsdves  to  get  rid  of  their  goods.  The 
price  falls  generally  in  proportion  to  the  excess  of  the  quantity,  but 
this  result  is  very  much  qualified  by  the  nature  of  the  article.  If 
there  be  an  excess  of  supply  in  perishable  goods,  there  is  nothing  to 
prevent  the  natural  fall  of  prices.  When  fish  is  unusually  abundant, 
it  must  be  cheap,  or  a  great  part  of  it  will  be  destroyed  :  it  must  be 
eaten  at  once,  or  not  at  all ;  and  to  induce  people  to  eat  it,  it  must  be 
offered  to  them  at  a  low  price.  But  with  artidee  which  may  be  held 
back,  in  expectation  of  higher  prices,  their  value  may  be  partially 
sustained.  Production  may  be  reduced,  and  the  stock  gradually 
brought  into  the  market,  until  the  supply  has  been  equaUsed  with  the 
demand;  and  wherever  the  artide  is  such  as  to  admit  of  voluntary 
increase  or  diminution,  the  natural  result  of  an  exoesuve  supply  is 
to  reduce  production,  until  the  balance  of  supply  and  demand  has 
been  restored.  This  mutual  adjustment  is  in  perpetual  operation,  and 
is  ordinarily  effected  with  such  precision,  that  it  may  be  said,  without 
exaggeration^  that  a  large  city  is  supplied  exactly  with  everything  ita, 
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inhabitants  require — even  down  to  an  egg  or  a  pmt  of  milk.    There  is 
always  enough  of  everything,  and  rarely  too  muah. 

Whenever  there  is  an  exoessiTe  production  of  any  commodity,  it  is 
«n  eyil  almost  as  great  as  scarcity.  It  is  true  ^t  the  consumer 
derives  benefit  from  it,  but  the  producing  classes  are  moat  iDJuriously 
effected.  In  order  to  raise  the  value  of  the  produce  of  their  labour, 
they  must  eease  to  produce,  or  must  produce  in  less  qxiantities.  The 
workmen  are  thus  either  deprived  of  employment  altogether  for  a 
time,  or  are  employed  for  a  portion  of  their  time  only,  at  reduced 
wages;  while  their  employers  are  disposing  of  their  goods  at  low 
prices,  which  scarcely  repay  the  outlay  of  their  capital  Nor  does  the 
penalty  of  oveivproduction  &U  exclusively  upon  those  engaged  in  the 
trade  in  which  supply  has  exceeded  the  demand.  Their  distresses 
extend  to  other  dasses.  It  has  been  shown  already  that  it  is  to  pro- 
duction we  must  look  as  the  cause  of  sustained  consumption,  and  thus 
the  pressure  upon  any  considerable  branch  of  productive  industry 
must  be  sensibly  felt  by  those  who  have  the  produce  of  their  own 
.labour  to  sell.  Production  has  failed,  and  consumption  must  there- 
fore be  diniinished. 

The  ruinous  consequences  of  gluts,  in  particular  staples  of  trade  and 
manufacture,  are  too  well  known,  especially  in  this  country,  to  require 
any  further  illustration ;  but  their  causes  are  not  always  agreed  upon. 
Such  gluto  are  often  attributed  to  the  facility  with  which  manufactures 
are  produced  by  machinery ;  but  we  have  shown  that  over-production 
in  all  branches  of  industry  is  impossible,  and  if  that  be  true,  it  is  evi- 
dent that  when  partial  gluts  are  produced  by  the  aid  of  machinery, 
that  powerful  agent  must  have  been  misapplied.  It  is  not  contended 
that  nothing  can  be  produced  in  too  great  abundance.  Whether 
machinery  be  used  or  not,  production  must  be  governed  by  the  same 
laws  of  demand  and  supply.  *  Those  things  only  must  be  produced  for 
which  there  is  a  demand,  and  they  must  not  be  produced  in  greater 
abundance  than  the  demand  warrants.  But  the  more  generally  machi- 
nery is  used,  the  more  abundant  will  be  the  products  which  men  will 
have  to  exchange  with  each  other,  and  therefore  the  better  will  be  the 
market.  It  follows  that  machinery  can  only  cause  a  glut  when  applied 
excessively  to  particular  objects,  precisely  in  the  same  manner  as  an 
excessive  quantity  of  labour  would  cause  one  if  applied  where  it  was 
not  needed  by  the  demands  of  commerce. 

The  supply  of  mai'kets  is  a  very  speculative  busineas,  and  is  often 
conducted  with  more  zeal  than  discretion.  When  a  particular  trade 
is  supposed  to  be  more  prosperous  than  others,  capitalists  rush  into  it 
in  order  to  secure  high  profits ;  and  in  this  country  the  abundance  of 
capital,  the  perfection  of  our  machinery,  and  the  skill  of  our  workmen, 
enable  them  to  produce  with  extraordinary  facUity.  Over-production 
in  that  particular  trade  is  the  consequence,  and  all  engaged  in  it  suffer 
from  the  depreciation  in  the  value  of  their  goods ;  but  if,  instead  at 
rushing  into  the  favourite  trade,  they  had  distributed  their  enterprises 
more  widely,  their  own  interest  and  that  of  the  community  would 
have  been  promoted.  When  a  ship  is  wrecked,  if  all  the  crew  precipi- 
tate themselves  into  one  boat,  they  swamp  it ;  but  if  they  wait  till  all 
the  boats  are  lowered,  and  apportion  their  numbers  to  the  size  of  each, 
they  may  all  reach  the  shore  in  safety.  And  so  it  is  in  trade :  one 
trade  may  easily  be  glutted,  while  there  is  room  in  other  trades  for  all 
the  capital  and  industry  that  need  employment. 

In  proportion  to  the  extent  of  the  market  and  the  variety  and 
abundance  of  commodities  to  be  exchanged,  will  be  the  facility  of  dis- 
posing of  the  products  of  capital  and  labour ;  and  this  consideration 
points  out  OS  the  most  probable  antidote  to  gluts  a  imivereal  freedom 
of  commerce.  When  the  free  interchange  of  commodities  is  restricted, 
not  only  is  a  glut  caused  more  easily,  but  its  causes  are  more  uncertain, 
and  dependent  upon  unforeseen  events.  With  the  whole  world  for  a 
market,  the  operation  of  the  laws  of  demand  and  supply  would  be 
more  equable,  and  the  universality  of  tibe  objects  of  exchange  would 
niake  gluts  of  rare  occurrence.  The  market  would  still  be  liable  to 
disturbance  by  bad  harvests,  by  errors  in  the  monetary  system,  by 
shocks  to  public  credit,  and  by  war ;  but  apart  from  these  causes  of 
derangement,  demand  and  supply  would  be  adjusted,  and  the  pro- 
ductive energies  of  all  nations  called  into  full  activity. 

(Adam  Smith,  Wealth  o/Naiiont,  booki. ;  M'Culloch,  PrifunpUs  of 
Political  Kc(/nomy,  port  i.  ch.  7,  and  port  u.  ch.  1, 2  ;  Malthus,  Principles 
of  Political  Economy  ;  Ricardo,  ch.  80;  Mill,  Essay*  on  Unsettled  Ques- 
tions of  Political  Economy,  Essay  ii.) 

DEMESNE.    [Manor.] 

DEMETER  {Afifi-nrnp),  one  of  the  twelve  principal  deities  of  the 
Olympus  of  the  Greeks ;  by  the  Romans  she  was  called  Ceres,  Demeter 
was  the  great  mother-goddess,  the  giver  of  the  fruits  of  the  earth,  the 
nourisMng  and  fertilising  principle  of  nature. 

In  the  Greek  mythology  Demeter  was  the  daughter  of  Kronos  and 
Rhea.  By  her  brother  Zeus  she  was  the  mother  of  Persephone  (often 
only  called  Cora,  KJpi;,  the  maiden,  the  Proserpine  of  the  Romans), 
and  also  according  to  Hesiod  (Theog.  452,  &c.),  of  Dionysus  (Bacchus) ; 
but  the  more  prevalent  notion  was,  that  Dionysus  was  the  son  of 
Semeie.  It  is  certain,  however,  that  Demeter  is  in  various  ways 
closely  associated  with  Dionysus,  and  their  rites,  the  Dionysian  and 
Eleusinian  mysteries  particularly,  as  will  be  noticed  further  below,  are 
intimately  blended.  By  later  writers,  Demeter  is  sometimes  alluded 
to  as  the  wife  of  Dionysus. 

The  leading  feature  in  the  story  of  Demeter,  and  that  which  forma 


the  fundamental  idea  of  her  worship,  is  the  loss  and  recovery  of  her 
daughter,  Persephone,  who  was  suddenly  seized  and  carried  oS  to  the 
infernal  regions  by  Pluto  [Persephokx].  Demeter,  who  heard  her 
cries,  but  did  not  see  who  had  carried  her  away,  nor  know  whither 
she  had  gone*  sought  in  vain  for  her  over  the  earth,  till  she  applied  to 
HelioB.  Having  learned  from  him  that  2^us  had,  without  oonsultuig 
her,  given  Persephone  to  Pluto  as  his  wife,  and  that  she  had  been 
carried  off  to  Erebus,  Demeter  in  her  anger  vowed  not  to  letmn 
without  her  to  Olympus.  Zeus  sent  first  Iris,  and  then  all  the  gods  to 
invite  her  to  return,  but  in  vain ;  when  fearing  lest  the  human  race 
should  perish,  she  having  afflicted  the  earth  with  sterility,  he  despatched 
Hermes  to  Erebus  to  bring  back  Persephone.  Pluto  did  not  offer  to 
resist  the  will  of  Zeus,  but  he  gave  Persephone  a  pomegranate,  and  aha 
having  eaten  of  the  food  of  Erebus  was  ti^enceforth  compelled  to  spend 
a  portion  of  every  year  in  the  infernal  regions.  Hermes  conducted 
Persephone  to  her  mother  at  Eleusis,  and  Zeus  sent  Rhea  to  again 
urge  Demeter  to  revisit  Olympus,  informing  her  that  he  had  oonsen^bed 
that  Persephone  should  remain  with  her  mother  two-thirds  of  the 
year,  the  other  third  (the  season  of  winter)  being  spent  with  Fluta 
Demeter  now  consented  to  return,  and  to  restore  fertility  to  the  earth. 
But  before  departing  from  Eleusis,  which  she  had  made  her  abode, 
she  taught  GEbriptolemus  the  manner  in  which  her  worship  was  to  be 
conducted,  and  instructed  him  in  the  mysteries  of  the  Eleusinia* 
[Eleusinia.] 

Demeter  was  the  oldest,  and  with  a  view  to  the  fomuiioa  of  a 
systematic  mythology,  the  most  important  personage  in  the  Greek 
polytheism.  Her  name  Demeter  {yij,  earth,  ftfrnip,  WMther),  or  Deo, 
points  to  her  as  a  representative  of  the  earth  and  its  productions  in 
the  old  elementary  worship  of  Greece ;  and  she  is  invoked  by  Orf^eus 
(apud  Diod.  Sic  i.  12)  as  Mother  EarUi,  the  giver  of  all  sorts  of  riches 
{yv  t*^p  "Jrdyrtty  Aq/t^nup  jrAouToS^reipa).  The  title  Fathar  is  in  the 
same  manner  given  to  the  air  by  Lucretius  (L  25), 

Postremo  percant  imbres  vbi  ees  pater  JBther 
In  grefflium  mairis  Tsrrui  pnsdpitavit ; 

and  the  Greeks  considered  all  vegetable  productions  as  the  oiSspring  of 
a  union  between  these  two  elements.  (See  the  .fragment  of  i^e  Dan- 
aides  of  uEschylus  in  Hermann's  '  Opuscula,'  vol  11,  p.  334.)  The 
mystic  union  of  these  two  principles,  from  which  all  the  other  deities 
sprung  up,  is  on  invention  of  the  later  philosophers.  A  remarkable 
feature  which  the  worship  of  this  deity  presents  in  Greek  mythology 
is  her  intimate  connection  with  Dionysus,  a  connection  which  seems 
to  have  belonged  to  all  the  different  modifications  of  the  two  worships. 
At  Eleusis  these  two  deities  were  worshipped  with  peculiar  solemni- 
ties. [DiONTSZA,  Eleusinia.]  It  docs  not  seem  right  to  infer  from 
the  similar  relation  subsisting  between  Osiris  and  Isis  in  Egypt,  and 
Dionysus  and  Demeter  in  Greece  (Macrob.,  'SatumaL/  i.  2,  p.  210; 
Herod,  ii.  144;  Plutarch  'de  laide,'  p.  854  F.),  that  the  worship  of 
these  deities  was  derived  from  Egypt  in  particuliir,  thou^,  as  wiU  be 
seen  by  the  engiuving  below,  Demeter  was  sometimes  represented  by 
the  ancient  sculptors  with  some  of  the  attributes  of  Isis.  Still  lea, 
however^  can  we  adopt  Creuzer's  theory  of  the  Indian  origin  of  this 
religion.  ^  It  seems  more  reasonable  to  conclude  that  the  same  causes 
which  might  contribute  to  produce  such  an  elementaiy  worship  in  the 
East  would  have  the  same  effect  in  Greece ;  for  the  constitution  of  the 
human  mind  is  mucli  the  same  in  all  ports  of  the  world. 

A  collection  of  the  names  and  epithets  of  Demeter  is  given  by  Creuxer 
('  Symbolik,'  vol  iv.,  p.  801,  f oL),  but  his  remarks  must  be  read  with 
some  caution,  as  he  shows  a  curious  readiness  to  identify  .her  with 
other  deities.  The  meaning  of  her  Roman  name,  Ceres,  by  which 
Demeter  is  generally  mentioned  in  English  books  on  mytholcgy,  is  not 
known ;  it  may  be  derived  from  c(e)reare,  creare,  to  produce  (Oeuzer, 
'  Symbolik,'  iv.,  p.  318);  or  it  is  connected  with  her  Cabiiic  name, 
Axiokeraa,  in  which  case  it  also  signifies  the  producer ;  for  according 
to  Hesych.,  K4p<rcu==yaiX7Jaai,  K4paTiis=yafWS  and  /u(a<=iccparac 

Demeter  is  represented  in  ancient  monuments  with  a  basket  {Kd^aSas), 
or  a  crown  of  ears  of  com  on  her  head,  with  some  ears  of  com  and 
poppies  in  her  right  hand,  and  a  torch,  or  occasionally  a  sceptre,  in  her 
left  hand,  and  sometimes  as  seated  in  a  chariot  drawn  by  lions,  pantheis, 
elephants,  or  dragons.  (Winckelmann's  Works,  voL  ii.  616,  iv.  119.) 
Her  form  is  that  of'  a  beautiful  matronly  woman,  with  a  mild  and 
benevolent  expression  of  face.  She  is  always  enveloped  with  ample 
drapery,  which  is  usually  close  up  to  the  neck ;  but  sometimes  one  of 
her  teeming  breasts  is  uncovei-ed.  Demeter  is  frequently  seen  en- 
throned, or  seated  with  her  daughter  Persephone  alongside  of  her;  the 
figure  of  Persephone  being  much  slighter  and  leas  matronly  than  that 
of  her  mother.  Two  very  beautiful  figures  <m,  low  seats/^  from  ths 
Western  pediment  of  the  Parthenon  at  Athens,  and  now  in  the  British 
Musevun,  are  beUeved  to  represent  Demeter  and  Persephone,  but  both 
the  figures  have  lost  their  heads,  and  their  distinguiaiing  attributes. 
A  fine  statue  of  the  Grseco-Roman  period,  in  the  same  collection  (from 
the  Macarani  Palace  at  Rome),  of  which  we  give  a  cut,  represents 
the  goddess  with  some  of  the  attiibutos  of  Isis,  but  the  head  appears 
to  have  belonged  to  another  statue  of  Ceres.  It  is  in  the  head  that  the 
Egyptian  character  is  discernible.  On  it  is  an  Egyptian  diadem,  in 
front  of  which  is  a  disc  between  two  serpents,  and  surmounted  w^ith 
ears  of  com.  She  wears  a  long  tunic  and  pallium ;  and  hokLs  in  her 
left  baud  a  situU,  or  gacred  bucket,  and  wruavb3>of  flowers ;  the  ri^t 
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hand  fa  a  modem  i^estoration.  Demeter  fa  aometimeB  represented 
(espeofally  on  gems  and  vaaea)  as  an  enraged  deity,  with  toroh 
in  hand  and  flying  drapery  searching  after  the  lost  Persephone. 
Sometimes,  again,  escorting  her  daughter  on  her  annual  journey  to  or 
from  Erebus.  Among  other  of  the  less  familiar  events  in  her  story, 
which  appear  to  have  often  engaged  the  skill  of  the  Greek  sculptors 
and  vase-painters,  was  her  connection  with  the  mystic  lacchuli,  who  fa 
represented  sometimes  as  a  child  at  her  breast,  sometimes  as  a  boy 


[Demeter,  from  the  British  Miuenm.] 

Beside  her.  A  colossal  bust  crowned  with  a  basket,  which  fa  believed 
to  have  been  a  portion  of  the  great  statue  of.  Demeter,  was,  in  1801, 
brought  from  the  site  of  the  chief  temple  of  the  goddess  on  the  Acro- 
polfa  of  Eleusfa,  and  deposited  in  the  public  hbrary  of  Cambridge 
University;  but  it  has  been  by^^ome  supposed  to  have  rather  formed  a 
*]^rt!on  of  a  canephorus  or  cistophorus.  The  great  temple  of  Demeter 
at  Eleusfa  was  the  largest  in  all  Greece,  and  was  designed  by  Ictinus, 
the  architect  of  the  Parthenon.  Very  little  is  now  left  of  it ;  its  area 
forminpj  the  centre  of  the  modem  village.     [Eleusis,  in  Qeoq.  Div.] 

DEMI-LUNE.    [RAVELIN.] 

DEMISEMIQUAVER,  a  musical  character,  formed  by  adding  three 
hooks  to  the  stem  of  a  crotchet,  Ex. — 


and  in  length,  or  duration,  fa  equal  to  ^  of  a  semibreve.    [SBitidRBT^] 
DEMOCRACY  {B^fiTHparia)  a  word  taken  from  tihe  Greek  language, 
like  anstocnuoy,  oligarchy,  monarchy,  and  other  political  terms. 

The  third  book  of  Herodotus  (chap.  80-82)  contains  what  we  may 
consider  as  t&e  views  of  the  oldest  extant  Ghreek  hfatorian  on  the 
meritf  and  defects  of  the.  three  respective  forms  of  govemment  as 
they  are  enOed,  democracy,  oligarchy,  and  monarchy.  It  would  be 
difficult  to  extract  from  the  chapters  referred  to  an  exact  definition  of 
democracy,  but  still  we  learn  from  them  what  were  considered  to  be 
essentiafa ;  first,  complete  political  equality  {Uroyofii-n) ;  secondly,  the 
election  of  magistrates  by  lot  (ifdxtfi^  (which,  coupled  with  the  first 
condition,  implies  that  public  offices  must  be  accessible  to  all) ; 
thirdly,  responsibility  or  accoimtability  in  public  functionaries  {ifxh 
^iiOwos),  which  implies  a  short  term  of  office  and  liability  to  be 
ejected  from  it ;  fourthly,  the  decfaion  by  the  community  at  large  of 
all  public  matters  (rh  fiovKtvfuera  7r<ipra  is  rh  Koivhi^  iiva/^iptiv). 

It  fa  unnecessaiy  to  mention  the  merits  and  defects  of  a  democracy 
as  pointed  oikt  in  the  above  chapters,  the  defects  being  cmly  certain 


consequences  supposed  to  flow  from,  and  the  merits  certain  advantages 
incident  to,  a  democratical  institution,  and  neither  being  essentisSly 
parts  of  the  fundamental  notion  of  a  democracy. 

In  forming  a  notion  6f  a  democracy  as  conceived  by  the  Greeks,  and 
indeed  in  forming  any  exact  notion  of  a  pure  democracy,  it  is  neces- 
sary to  consider  a  small  oommimity,  such  as  a  single  town  witii  a  little 
territory,  and  to  view  such  a  community  as  an  independent  sovereignty. 
The  institutions  which  in  modem  times  have  approached  most  nearly 
to  the  form  of  a  pure  democracy  are  some  of  the  Swiss  cantons.  The 
boroughs  of  England,  as  existing  in  their  supposed  original  purity^ 
and  as  partly  restored  to  that  supposed  original  purity,  by  the 
Municipal  Corporation  Act,  may  help  to  explain  the  notion  of  a  demo- 
cracy, though  they  are  wanting  in  the  necessary  element  of  i>ossessing 
sovereignty.  Further,  to  conceive  correctly  of  a  Greek  democracy  and 
'  of  some  of  the  democracies  of  the  North  American  Union,  it  must  be 
<  remembered  that  the  whole  community  in  such  States  consfated  and 
consists  of  two  great  divisions,  freemen  and  slaves,  of  whom  the  latter 
form  no  part  of  the  political  system. 

'  In  most  Greek  communities  we  find  two  marked  divisions  of  the 
freemen,  the  "few"  {h\iyoi)  or  "rich"  (BwoVol,  irXotJo-ioi),  and  the 
"  many"  (0/  iroAXol,  &  S^juos)  or  "not  rich"  (Sropot),  between  wnomaflerce 
contest  for  political  superiority  was  maintained.  Thfa  contest  would 
often  end  in  the  expufaion  of  the  "  few,"  and  the  division  of  their  lands 
and  property  among  the  "  many ;  "  sometimes  in  the  expufaion  of  the 
leaders  of  the  "  many,"  and  the  political  subjugation  of  the  rest.  Thus 
the  same  state  would  at  one  time  be  called  a  democracy,  at  another  an 
oligarchy,  according  as  one  or  the  other  party  possessed  the  political 
superiority;  a  circumstance  which  evidently  tended  to  confuse  all 
exact  notions  of  the  meaning  of  the  respective  terms  used  to  denote 
the  respective  kinds  of  polities.  Under  the  circumstances  described, 
what  was  called  an  oligarchy  might  perhaps  be  appropriately  so  called ; 
what  was  called  a  democracy  was  not  appropriately  so  called,  even 
according  to  the  notions  entertained  by  the  Greeks  themselves  of  a 
democracy ;  for  such  so-called  democracy  was  only  a  fraction  of  the 
oommimity  that  had  obtained  a  victoTy  over  another  fraction  of  the 
community,  less  nimierous  and  individually  more  wealthy:  for  the 
"  few  "  and  the  "  rich  "  were  necessarily  united  in  idea ;  it  being,  as 
•  Aristotle  remarks,  incident  to  the  "rich"  to  be  ,the  " few,"  and  the 
rest  to  be  the  "  many." 

Aristotle  felt  the  difficulty  of  defining  what  a  democracy  is.  He 
observes  ('  Politik.'  iv.  4)  that  neither  an  oligarchy  nor  a  democracy 
must  be  defined  simply  with  reference  to  the  number  of  those  com- 
posing the  respective  bodies  :  if  a  considerable  majority,  he  says,  are 
rich,  and  exclude  the  remaining  body  of  freemen,  who  are  poor,  &om 
political  rights,  tiiis  fa  not  a  democracy.  Nor,  on  the  contrary,  if  the 
poor,  being  few,  should  exclude  the  rich,  being  more  numerous,  from 
all  politicid  power,  would  thfa  be  an  oligarcny.  Indeed  such  a  sup- 
position as  the  latter  fa  impossible  in  a  sovereign  conununity,  except 
during  a  short  period  of  revolutionary  change. 

Aristotie,  after  some  preliminary  remarks,  concludes  by  defining  a 
'  democracy  to  be,  when  the  freemen  and  those  not  the  rich,  being  the 
majority  possess  the  sovereign  power;  and  an  oligarchy,  when  the  rich 
and  those  of  noble  birth,  being  few,  are  in  possession  of  the  sovereign 
power.  Thfa  definition  of  an  oligarchy  necessarily  implies  that  the 
majority  are  excluded  from  participating  in  the  sovereign  power.  It 
might  be  inferred,  on  the  other  hand,  that  in  thfa  definition  of  a  demo- 
cracy the  few  are  excluded  from  the  sovereign  power ;  and  such  in 
this  passage  should  be  the  meaning  of  the  autiior,  if  he  fa  consfatent 
with  himself.  In  another  passage  (iv.  4),  where  he  fa  speaking  of  the 
difierent  kinds  of  democracy,  he  speaks  of  the  first  kind  as  characterised 
by  eqwxlity  (ptotA  rh  Xtrov) ;  and  by  thfa  equality  he  understands  "  the 
not  rich  having  no  more  political  power  than  the  rich,  neither  body 
being  supreme,  but  both  equal,  and  all  participating  equaJly  in  political 
power."  Such  in  fact  approached  very  near  the  exact  notion  of  a  pure 
democracy,  or  at  least  a  democracy  as  pure  as  we  have  any  example  of; 
for  women,  persons  of  unsound  mind,  males  not  adult,  and  slaves,  are 
excluded  from  political  power  even  in  democracies. 

A  pure  democracy,  then,  is  where  every  male  citizen,  with  the  ex- 
ceptions above  mentioned,  forms  an  equal  and  integral  part  of  the 
sovereign  body ;  or,  as  Aristotle  expresses  it,  the  democracy  fa  "  monarch, 
one  compounded  of  many." .  This  is  the  fundamental  notion  of  a 
democracy  :  every  other  institution  incident  to  or  existing  in  a  demo- 
cracy, fa  either  a  necessary  consequence  from  thfa  notion  or  a  positive 
faw  enacted  by  the  universal  sovereign. 

If  the  democracy  consider  a  constitution  [Constitution]  to  be 
useful  for  carrying  into  eflect  the  will  of  the  sovereign,  such  constitu- 
tion, when  made  by  the  expressed  will  of  the  majority,  whatever  may 
be  the  terms  of  such  constitution,  does  not  affect  the  principle  of  the 
democracy.  Such  constitution  can  be  altered  or  destroyed  by  the 
same  power  that  made  it.  If  a  representative  body  is  necessary  for 
effecting  the  purposes  of  the  sovereign,  such  body  may  be  elected  and 
invested  with  any  powers  by  the  sovereign  body,  always  provided  that 
the  representative  body  is  responsible  to  the  sovereign  whose  creature 
it  is.  Whatever  institutions  are  created,  and  whatever  powers  are 
delegated  by  the  sovereign  many,  the  principle  of  pure  democracy 
still  exists  so  long  as  every  individual  and  every  body  of  individuals 
who  exercise  delegated  power  are  responsible  to  the  sovereign  body  by 
whom  the  power  fa  delegated.    Hence  if  property  be  made  a  qualifi-  > 
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cation  for  certain  offioeB^as  in  one  of  the  forms  of  democracy  mentioned 
by  Aristotle,  by  the  universal  sovereign,  such  requisite  qualification 
does  not  in  itself  alter  the  nature  of  the  democracy,  being  only  a  rule 
or  law  fixed  by  the  sovereign.  It  is,  however,  a  rule  or  law  of  that 
class,  the  tendency  of  which,  where  the  sovereign  power  is  possessed  by 
the  many,  is  to  undermine  and  ultimately  destroy  the  power  that 
made  it. 

Experience  has  shown  that  even  where  the  universal  people  are 
sovereign,  if  the  political  community  is  large  and  spread  over  a  great 
surface,  every  delegation  of  power,  however  necessary,  is  accompanied 
with  danger  to  the  existence  of  the  sovereign  power.  The  more  com- 
plicated the  machinery  of  administration  becomes,  and  the  more 
numerous  are  the  administering  bodies  interposed  between  the  sove- 
reign and  the  accomplishment  of  the  object  for  which  the  sovereign 
delegates  part  of  his  power,  the  greater  is  the  risk  of  those  who 
have  had  power  delegated  to  them  making  themselves  the  masters 
of  those  who  have  conferred  the  power.  In  a  democracy  the 
great  problem  must  be  to  preserve  unimpaired  and  undisputed  the 
vital  principle  of  the  sovereign  power  being  in  all  and  in  every 
individual,  and  to  combine  with  this  such  a  system  of  delegated  powers 
•  as  shall  in  their  operation  always  recognise  that  principle  to  which 
they  owe  their  existence. 

Aristotle  ('Pol.'  iv.  6)  well  observes  that  a  polity  may  not  be 
democratic  according  to  the  laws,  that  is,  the  f undamenteJ  laws  or 
constitution,  but  that  by  opinion  and  usage  it  may  be  administered 
democratically :  in  like  manner  a  democratic  constitution  may  come  to 
be  administered  oligarchically ;  and  he  explains  how  this  may  come 
to  pass. 

It  may  happen  that  other  persons  besides  those  enumerated  may  be 
excluded  from  participation  in  the  sovereign  power  in  a  government 
which  is  called  a  democracy.  The  suffirage  may  be  given  only  to  those 
who  have  a  certain  amount  of  property,  which  reeembles  one  of  the 
cases  mentioned  by  Aristotle.  If  the  amount  of  property  required 
should  exclude  a  great  number  of  the  people,  the  government  might 
still  be  called  democratical  rather  than  by  any  other  name,  if  the 
persons  excluded  were  a  smtdl  minority  compared  with  the  majority. 
If  they  were  nearly  equal  in  numbers  to  the  majority,  they  would  find 
out  some  name  for  the  majority  which  would  express  their  opinion  of 
the  form  of  government:  and  the  word  that  thev  would  now  use 
would  be  aristocratical,  a  word  which  would  imply  dislike  and  censure. 
If  the  portion  of  the  people  who  were  thus  excluded  from  the  suffrage 
should  be  a  majority,  the  ruling  body  would  be  properly  called  an 
aristocracy. 

A  democracy  has  been  here  defined  as  it  has  existed  in  some  coun- 
tries and  as  it  exists  in  others.  No  attempt  is  made  to  ascertain  its 
origin,  any  more  than  the  origin  of  society.  It  is  here  viewed  as  a 
form  of  government  that  may  and  does  exist.  The  foundation  of  the 
notion  of  a  democracv  is  that  the  sovereign  power  is  equally  dis- 
tributed, not  among  all  the  people  in  a  state,  but  among  all  the  freemen 
who  have  attained  a  certain  age,  which  is  defined.  Democracy  there- 
fore, if  we  derive  the  notion  of  it  from  all  democracies  that  have 
existed,  instead  of  from  certain  wild  theories  of  natural  rights,  is  based 
upon  the  principle  that  it  is  for  the  general  interest  that  some  persons 
should  be  excluded  from  the  possession  of  that  political  power  which 
others  enjoy.  A  democracy  i^  like  a  monarchy  can  omy  give  effect 
to  its  will  through  the  medium  of  forms  and  agents.  Practically  there 
cannot  always  be  a  reference  to  the  will  of  the  majority  on  every  occa- 
sion, no  more  than  there  can  be  in  a  monarchy.  A  montuxsh  must  govern 
by  the  aid  of  others,  and  the  sovereign  democracy  must  carry  its  purposes 
into  effect  by  the  aid  of  members  of  its  body,  to  whom  power  sufficient 
for  the  purpose  is  given.  The  agent  of  a  democracy  is  a  representative 
body  for  the  purpose  of  legislatixig.  For  the  usual  purposes  of  adminis- 
tration a  democracy  must  have  agents,  officers,  and  functionaries,  as 
well  as  a  monarchy.  The  mode  in  which  they  are  chosen  and  the 
tenure  of  office  may  be  different,  but  while  they  act,  they  must  have 
power  delegated  of  a  like  kind  to  that  which  a  monarch  delegates.  A 
form  of  government  may  be  such  that  there  shall  be  an  hereditary 
head,  a  class  with  peculiar  privileges,  and  also  a  representative  body. 
The  existence  of  a  representative  body  chosen  by  a  large  class  of  the 
people,  has  led  to  the  appellation  of  the  term  democratical  to  that 
portion  of  such  governments  which  is  composed  of  a  representative 
body,  and  to  those  who  elect  such  body.  But  the  use  of  the  terms 
democracy  and  democratical,  as  applied  to  such  bodies,  tends  to  cause 
confusion.  It  is  true  that  such  mixed  governments  present  the 
spectacle  of  a  struggle  between  the  different  members  of  the  sovereign 
power,  and  as  it  is  often  assumed  that  the  popular  part  aims  at 
destroying  the  otiier  prts,  and  as  many  speculators  wish  that  it  should 
ultimately  destroy  them,  such  speculators  speak  of  such  so-called 
democracy  as  a  thing  existing  by  itself,  as  if  it  were  a  distinct  power  in 
the  state ;  whereas,  according  to  the  strict  notion  of  sovereignty,  tiiere 
is  no  democracy  except  when  there  is  no  other  power  which  partici- 
pates in  the  sovereignty  than  individuals  possessed  of  equal  political 
power.  When  the  popular  member  of  a  sovereign  body  has  destroyed 
all  the  ^other  members,  the  popular  member  Incomes  the  sovereign 
body,  and  it  is  a  democracy,  if  it  then  corresponds  to  the  description 
that  has  been  given  of  a  democracy. 

A  curious  article  by  M.  Guizot,  entitied  '  Of  Democnug^  in  Modem 
Society/  has  been  translated  and  published  in  England.    It  is  written 


with  reference  to  the  condition  of  France,  and  in  opposition  to  iiu 
assertion  made  by  some  French  writers  "  that  modem  society,  oui 
France,  is  democratical,  entirely  democratical ;  and  that  her  institu- 
tions, her  laws,  her  government,  her  administration,  her  politick,  must 
all  rest  on  this  basis,  be  adapted  to  this  condition."  M.  Guizot  sucoes- 
fully  combats  certain  hypotheses  and  assumptions,  most  of  which 
however  have  either  been  exploded  by  all  sound  political  writers  or 
would  be  rejected  by  any  man  of  reflection.  His  essay  contains,  as  we 
might  expect  from  his  attainments  and  long  experience  in  the  world, 
many  just  remarks,  but  it  is  disfigured  and  often  rendered  almost  un- 
meaning by  the  lax  use  of  political  terms  and  a  tone  of  mysticism  and 
obscurity  which  are  better  adapted  to  confuse  than  to  convince. 

In  the  third  volume  of  *  Political  Philosophy,'  published  in  1846, 
Lord  Brougluum  has  treated  the  subject  at  considerable  length,  and 
illustrated  it  with  examples  which  fully  support  the  views  given 
above. 

DEMOIVRE'S  HYPOTHESIS.  An  hypothesis  on  the  duration  of 
human  life,  formed  by  Demoivre,  as  he  informs  us  in  the  preface  of 
his  '  Treatise  on  Annuities,'  some  years  after  the  publication  of  the 
first  edition  of  his  '  Treatise  on  Chances,'  on  the  inspection  of '  Halley's 
Breslau  Tables.'  Observing  that  the  decrements  of  life  at  the  nuddle 
ages  were  very  nearlv  uniform,  Demoivre  made  an  extension  of  this 
law  to  the  whole  of  life,  not  thereby  uitending  to  assert  that  any  sudb 
principle  was  correct  for  diildhood  and  old  age,  but  simply  that  the 
effect  of  the  error  upon  the  value  of  annuities  at  the  middle  ages  of 
life  would  be  trivial.  The  hypothesis  is  as  follows  :  of  eighty-mx  per- 
8on»  bom,  om  dies  every  year,  till  all  are  extinct.  The  remainder  of 
eighty-six  years,  at  every  age,  Demoivre  called  the  complement  of  life. 
The  half  of  the  complement  of  life  is  the  average  duration  (commonly 
called  the  expectation) ;  and  the  peculiarity  of  Demoivre's  hypothesis 
is,  that,  according  to  it,  every  person  has  an  even  chance  of  hving  the 
average  time  of  people  of  his  age,  which  is  not  true  of  other  tables. 
The  Northampton  Tables  certamly  do  nearly  coincide  with  this  law  at 
the  middle  periods  of  life,  but  the  Carlisle  and  most  other  tables  differ 
materially  £-om  it.  Thus  at  twenty  years  of  age,  according  to  the 
Carlisle  Tables,  tiie  average  duration  is  to  the  age  of  sixty-one  and  a 
half,  while  each  individual  aged  twenty  has  an  even  chance  of  living  to 
be  about  sixty-five  years  of  age. 

The  following  table  (left  hand)  shows  the  number  of  persons  out  of 
ten  thousand  who  may  be  expected  to  die  in  the  year  next  following* 
their  attaining  the  age  marked  in  the  first  column,  according  to  this 
hypothesis,  the  Nortiiampton  and  Carlisle  Tables;,  and  the  Belgian 
Tables  of  M.  Quetelet :— 
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1843 

1217 
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80 
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The  right  hand  table  shows  the  values  of  annuities  on  lives  of  the 
ages  in  the  first  column,  at  three  per  cent.,  in  years'  purchaae.  Practi- 
cally speaking,  then,  the  celebrated  Northampton  Tables  agree  with 
Demoivre*s  hypothesis  in  their  money  results,  though  by  no  means 
exhibiting  the  same  physical  law  of  life. 

It  must  be  observed  of  Demoivre's  hypothesis,  that  any  one  which 
supposes  uniform  decrements  throu^out  is  entitied  to  the  name, 
whether  the  limit  of  life  be  eighty-six  years  or  not  Confonnably  to 
this  view,  the  modification  which  best  represents  the  Carlisle  Tables 
would  be,  that,  of  128  persons  bom,  one  dies  every  year ;  a  supposition 
which  would  be  as  much  in  excess  on  one  side,  for  old  lives,  as  that  of 
eighty-six  is  in  defect,  but  which  would  represent  the  Carlisle  Tables 
from  twenty  to  fifty  years  of  age  as  well  as  the  use  of  eighty-six  does 
the  Northampton  Tables. 

DEMOLITION  of  works,  buildings,  Ac.  The  method  to  be  em- 
ployed in  the  destruction  of  works,  buildings,  bridges,  &c,  by  gun- 
powder in  war  time,  being  so  much  dependent  on  the  amount  of 
labour  and  time  which  can  be  employed  on  it,  and  the  fact  that  no 
certain  rules  have  yet  been  arrived  at  for  determining  the  proper 
charges  for  throwing  down  masonry,  make  the  nulitaiy  engineer 
dependent  on  his  own  judgment,  and  a  consideration  of  some  of  the 
examples  of  demolitions  which  have  been  successful,  but  at  the  same 
time  render  the  subject  too  diffuse  to  be  more  than  hinted  at  in  such 
an  article  as  the  present ;  the  reader  being  referred  for  details  of  the 
subject  to  the  article  '  Demolition,'  by  Gen.  Sir  H.  D.  Jones,  RE.,  in 
the '  RE.  Aide-M^moire.'  The  works  which  a  military  engineer  is 
principally  called  upon  to  destroy  are,  revetqients,  towers,  magazine!^, 
military  buildings,  bridges,  and  barriers. 

Revetments  have  been  destroyed  in  a  variety  of  ways,  either  by 
piercing  the  foot  of  the  revetment  from  the  ditch,  or  by  sinking  shafts 
at  the  back  of  the  revetment,  or  by  running  galleries  from  the  interi5r 
of  the  work  to  the  back  of  the  revetmenli,  the  employment  of  either  of 
these  means  being  dependent  on  the  otrcumstanoes  of  the  nature  of 
the  revetment^  and  of  the  soil  of  the  rampart.    In  the  destrootum  of 
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the  Spanish  lines  before  Gibraltar  in  1810,  several  attempts  were  made 
to  run  a  gallery  from  the  interior  of  the  work  to  the  back  of  the 
revetment,  but  the  sand  so  constantly  came  in  at  the  head  of  the 
gallery,  that  it  at  last  brought  down  the  terreplein,  and  eventually 
shafts  had  to  be  sunk  at  the  back  of  the  revetment,  which  is  in 
general  the  commonest  and  easiest  method  of  execution.  When  the 
shaft  or  gallery  has  been  driven  to  the  foot  of  the  revetment,  short 
returns  are  usually  made  to  the  right  and  left  along  the  back  of  the 
revetment,  and  the  charges  either  placed  against  or  in  the  counterforts, 
or  disregarding  them,  as  at  the  destruction  of  the  face  of  a  bastion  at 
Turin,  which  was  successful  at  equal  distances  along  the  revetment. 
Gen.  Sir  Charles  PdUey,  in  his  tract  on  'Military  Mines,'  gives xj  LLR^ 
[Mines],  as  the  charge  when  placed  at  2-lined  intervals  along  the 
back  of  the  revetment  without  coimterforts,  i  LLR",  when  in  the 
middle  of  each  counterfort  at  its  junction  with  the  revetment,  and 
I LLR*  when  in  the  centre  of  a  line  of  masonry  with  counterforts  at 
2-Une  intervals,  whilst  ^  LLR^  is  the  chai-ge  when  plac^in  the  centre 
of  a  mass  of  masonry  oi  a  circular  or  polygonal  base. 

Towers  are  usually  destroyed  either  by  mining  the  base,  as  with 
revetments,  or  by  placing  ilie  charge  in  the  centre  of  basement  on  the 
floor,  or  distributing  at  the  angles  of  the  basement. 

Magazines,  if  time  will  permit,  are  best  destroyed  by  a  series  of 
mines  placed  in  the  centre  of  the  thickness  of  its  piers  and  of  its  gable ; 
but  they  may  be  hastily  destroyed  bv  placing  the  powder  in  a  heap  on 
the  floor,  fastening  the  doors  and  wmdows,  and  firing  by  a  hose  from 
the  outside. 

Buildings  may  be  destroyed  by  charges  placed  in  the  same  way  in 
the  cellars  or  lower  rooms,  or  by  placing  a  series  of  small  chai^ges  or 
blasts  in  the  thickness  of  the  wall  of  the  basement  between  the 
windows,  the  holes  being  driven  from  the  windows. 

Various  methods  were  adojyted  in  the  Peninsula  war  for  destroying 
bridges,  according  to  circumstances.  It  frequently  happens  whilst 
an  army  is  before  the  enemy,  and  closely  pressed  by  him,  that  a  bridge  is 
required  to  be  destroyed  to  prevent  his  pursuing  a  retreating  body,  or 
to  gain  time  for  the  movements  of  an  army  by  arresting  his  progress. 
Sir  H.  Jones  says  in  the  article  before  mentioned, ''  In  the  retreat  of 
the  British  army  from  Bui^gos,  upwards  of  twenty  bridges  were  de- 
stroyed, with  the  exception  of  two  or  three,  which  were  only  partially 
injured  from  want  of  time ;  the  destruction  of  the  others  was  perfect ; 
in  many  cases  the  train  was  not  lighted  until  the  enemy  were  actually 
on  the  bridge  ;  in  others,  as  at  Cabezon,  the  enemy's  pickets  were  two 
or  three  days  at  one  end  of  the  bridge ;  an  officer  of  engineers,  during 
that  time,  waiting  with  a  lighted  iJow  match,  prepared  to  fire  the 
ti-ain  the  instant  the  enemy  should  attempt  to  push  on  to  the  bridge ; 
at  the  same  time  cautioned  not  to  be  deceived  by  false  alarm  of  nis 
advance.  In  many  instances  an  officer  of  engineers  was  unexpectedly 
called  upon  for  the  duty  of  destroying  a  bridge,  sent  off  at  a^moment's 
notice  forty  or  fifty  miles,  to  be  followed  by  a  muleteer  carrying  two 
barrels  of  powder ;  without  a  miner  or  tools,  other  than  what  could 
be  collected  in  the  neighbourhood  of  the  bridge  to  be  destroyed,  and 
with  such  assistance  in  manual  labour  as  could  be  procured  on  the 
spot,  or  by  the  assistance  of  some  of  the  dragoons  forming  his  escort*' 
The  fate  of  the  campaign  may  depend  on  the  proper  execution  of 
this  duty.  The  following  modes  are  usually  adopted :  1.  By  sinking  a 
shaft  in  the  roadway,  generally  a  few  feet  to  the  right  or  left  of  the 
centre  of  the  width  of  the  bridge,  down  to  the  haunch  of  the  arch, 
with  a  very  short  gallery  ending  in  a  chamber,  so  as  to  lodge  the 
powder  in  the  middle  of  the  width  of  the  bridge  under  the  roeulway. 
If  the  charge  is  to  remain  for  some  time,  care  must  be  taken  to  secure  it 
and  the  hose  or  train  from  damp  and  injury  by  traffic  over  the  bridge. 
2.  When  the  bridge  is  very  wide,  by  sinking  two  shafts  and  placing 
two  chaises  of  powder — though  this  method  is  liable  to  failure  by  one 
charge  only  exploding,  and  leaving  half  the  bridge  standing.  3.  Lay- 
ing a  quantity  of  powder  on  the  crown  of  the  arch,  so  as  to  break  it 
down  by  the  concussion ;  the  French  say  100  lbs,  are  sufficient  for  this ; 
it  is  however  doubtful.  4.  Suspending  the  charge  under  the  crown  of 
the  arch.  5.  Driving  a  gallery  into  the  pier  at  the  springing  of  the 
arch,  which  would  be  a  good  plan  but  for  the  difficulties  attending  its 
execution.  "  At  Duenas  in  1812,  on  the  retreat  from  Bui^gos,  the  rear 
guard  of  the  army  was  closely  pressed  by  the  enemy ;  the  bridge  was 
of  solid  masonry  from  the  arch  to  the  roadway ;  the  miners  had  only 
time  to  strip  off  some  of  the  pavement,  and  lodge  two  barrels  of 
powder  in  the  hole,  covering  them  as  hastily  as  possible  with  the  small 
quantity  of  material  at  hand  :  when  fired,  the  effect  was  to  break  down 
the  entire  breadth  of  the  arch,  making  a  gap  of  15  feet."  Barriers  were 
formerly  destroved  by  the  petard,  this,  however,  is  a  clumsy  instru- 
ment to  carry  aoout,  and  at  the  present  day  a  bag  of  powder  of  about 
60  to  100  lbs.  is  generally  all  that  is  found  necessary.  If  suspended 
or  laid  against  the  barrier  or  gate  its  explosion  is  generally  found  to 
be  effectual,  as  at  the  late  siege  of  Delhi,  and  at  Ghuzneo  in  1839, 
where,  however,  300  lbs.  in  twelve  sand-bags  was  used. 

DEMONSTRATION.  The  old  use  of  this  word  is  as  follows  :  It 
meant  any  manner  of  thowing  either  the  connection  of  a  conclusion 
with  its  premises,  or  that  of  a  phenomenon  ^dth  the  asserted  cause. 
Thus  we  find  it  asserted  by  an  early  writer  that  the  system  of  Co- 
pernicus, though  falaCf  gave  tnu3'  demonstrations  of  the  celestial  motions 
than  any  other:  meaning  that  those  motions  could  be  more  easily 
shown  to  be  a  necessary  consequence  of  the  hypothesis  dted  than  of 

▲RT8  AND  8CL  DIY.  VOL.  m. 


any  other.  It  is  very  important,  in  reading  the  old  English  writers, 
to  remember  this  use  of  the  term. 

Demonstration  now  means  only  that  process  by  which  a  result  is  shown 
to  be  a  necessary  consequence  of  the  premises  from  which  it  is  asserted 
to  follow,  on  the  supposition  that  those  premises  are  admitted,  either 
as  matter  of  fact,  or  of  intuitive  evidence,  or  of  previous  demonstra- 
tion. Thus  the  47th  proposition  of  the  first  book  of  Euclid  demon- 
strates a  certain  property  of  a  right-angled  triangle,  on  the  supposition 
1,  that  all  the  preceding  propositions  are  true;  2,  that  the  axioms 
used  in  geometry,  whether  expressed  or  implied,  are  true  also.  It 
makes  the  consequence  as  certain  as  the  premises,  by  means  of  the 
indubitable  character  of  the  connecting  process.  This  strict  use  of  the 
term  demonstration  belongs  to  the  science  of  logic,  which  contains  the 
art  of  demonstrating  from  premises,  without  reference  to  the  truth  or 
falsehood  of  the  premises  themselves. 

But  in  common  life  the  word  demonstration  means  any  sort  of 
reasoning  which  the  party  using  the  term  chooses  to  call  proof.  "  I 
consider  it  as  demonstrated,"  means  the  same  thing  as  "  evidence  has 
been  offered  which  makes  it  so  probable  to  me  that  I  am  willing  to  act 
upon  that  evidence."  Most  minds  have  no  idea  of  a  middle  state ; 
they  either  absolutely  receive  or  absolutely  reject :  so  that  in  fact 
demonstration  comes  with  any  degree  of  balance  of  evidence  on  one 
side  or  the  other.  It  is  easy  to  admit  that  in  common  life  high  pro- 
bability is  the  ground  of  assent,  and  that  it  never  can  be  otherwise : 
but  there  is  mischief  in  the  use  of  the  same  term  both  for  logical 
inference  and  for  its  mixture  with  matters  of  guess,  or  feeling,  or 
unassisted  perception.  The  logician  might  consent  to  abandon  the 
word  demonstration  for  popular  use,  and  to  adopt  another :  but  it 
would  result  that  the  new  word,  whatever  it  might  be,  would  imme- 
diately be  seized  by  those  who  confound  what  is  commonly  called 
argument  with  what  is  actually  demonstration.  Whatever  may  be 
the  strongest  term  in  use,  it  will  be  adopted  by  strong  aaserters :  nor 
will  he  who  has  shown  probable  reason,  however  great,  for  the  adop- 
tion of  a  result  of  argument,  be  satisfied  unless  his  conclusion  be 
received  as  certain.  What  we  have  here  said  refers  entu^ly  to  the  use 
of  the  word  demonstration :  the  fallacy  to  be  feared  is  the  placing  in 
the  result  of  it,  in  one  sense,  the  d^ree  of  confidence  which  is  only 
obtained  by  confounding  that  sense  with  another.  Two  parties,  both 
convinced  that  a  conclusion  has  a  high  degree  of  evidence,  dispute 
whether  the  evidence  awunmU  to  demanttration.  To  settle  this  point, 
they  sift  the  evidence  most  minutely,  and  perhaps  entirely  forget  to 
inquire  whether  they  mean  the  same  thing  by  the  word  demonstration. 
Every  proposition  has  its  contradiction :  and  of  these  one  must  be 
true  and  one  false.  When  the  truth  of  the  proposition  is  proved  at 
once,  the  demonstration  is  called  direct :  but  when  the  contradiction 
is  proved  to  be  false,  the  demonstration  is  called  indirect.  (Absubdum, 
Reductio  ad.) 

DEMONSTRATIONS,  m  militaiy  afl&irs,  are  operations  of  any 
kind  which  may  be  performed  for  the  purpose  of  deceiving  the 
enemy  respecting  the  measures  which  it  is  intended  to  employ 
against  him. 

They  consist  in  displaying  an  apparent  activity  in  forming  or  re- 
pairing a  road,  or  in  sendmg  provisions  or  stores  to  a  particular 
place,  as  if  preparatory  to  a  march  of  troops  in  that  direction;  in 
marking  out  ground  as  if  for  an  encampment ;  and  in  detaching  bodies 
of  troops  to  make  false  attacks.  Such  demonstrations  are  made  chiefly 
with  a  view^  of  inducing  an  enemy  to  divide  his  forces,  and  thus 
weaken  his  line  at  points  against  which  the  real  movement  or  attack 
is  intended  to  be  directed. 

In  order  to  succeed,  however,  in  these  demonstrations,  they  should 
be  made  with  great  precaution,  that  they  may  have  every  appearance 
of  indicating  a  serious  enterprise :  even  the  troops  who  are  to  exe- 
cute them  should  be  unacquainted  with  the  object  in  view,  lest  a 
deficiency  of  energy  should  betray  the  secret  to  the  enemy,  who  must 
be  supposed  to  be  on  his  guard  against  such  attempts,  and  who  may 
consequently  take  measures  to  render  them  useless. 

DEMULCENTS  are  medicinal  agents  which  have  the  property  of 
protecting  sensible  surfaces  from  the  action  of  irritating  matter,  by 
hindering  it  from  coming  in  direct  contact  with  them.  They  are 
thus  distinguished  from  diluents,  of  which  water  may  be  taken  as  an 
example,  which  often  lessen  acrimony  by  diluting  or  attenuating  the 
fluid  in  which  it  exists.  When  much  water  is  present  in  any  demid- 
cent  liquid,  the  action  is  partly  that  of  a  diluent,  but  the  chief  benefit 
results  from  the  bland  nature  of  the  substance,  or  from  its  viscidity. 
Demulcents  are  either  solutions,  such  as  mucilage  of  gum  arable,  or 
certain  substances  mechanically  difiused  through  water  or  milk,  such 
as  wax,  spermaceti,  or  suet.  Their  beneficial  effects  are  greatest  over 
the  mucous  surfaces  with  which  they  come  into  immediate  contact, 
such  as  the  throat,  stomach,  and  intestinal  canal,  but  by  sympathy 
their  soothing  action  would  appear  to  be  extended  to  the  mucous 
surfaces  of  the  lungs,  and  of  the  urino-genital  organs.  Mucilaginous 
substances  such  as  gum,  are  not  easily  digested,  unless  some  bitter 
or  astringent  principle  be  taken  along  with  them ;  so  that  demulcents 
pass  along  the  intestinal  canal,  shielcUng  it  from  irritating  substances 
throughout  its  entire  length,  though  less  effectually  as  they  proceed, 
and  become  mingled  with  the  various  secretions  in  their  passage. 
They  thus  afford  considerable  protection  to  the  inner  coat  of  the 
stomach  and  intestinal  canal  againsfi.  j»oii^|pus  agents,  and  for  this 
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purpuse,  milk,  gruel,  or  oil,  are  frequently  employed,  though  devcud 
of  any  power  to  difiarm  the  substance  chemically  of  its  virulenee. 

DEMURRAGE,  the  term  used  in  commerce  to  denote  the  money 
payable  to  the  owner  of  a  ship  on  the  part  of  the  shippers  or  consignees 
of  goods,  as  compensation  for  detention  beyond  the  time  stipulated 
for  her  loading  or  discharge,  as  the  same  is  expressed  in  the  charter- 
party  or  bills  of  lading.  It  is  usual  to  insert  in  all  charter-parties  the 
number  of  working  days  allowed  for  the  loading  of  the  ship,  and  also 
for  her  unloading,  and  likewise  the  sum  per  diem  which  may  be 
claimed  for  delay  beyond  those  periods  in  either  case,  in  addition  to 
the  stipulated  freight.  Sometimes  the  nimiber  of  working  days  for 
loading  and  imloading  are  stated  together,  so  that  any  delay  in  the  one 
case  may  be  compensated  by  greater  speed  in  the  other.  When  the 
owners  of  the  ship  enter  her  outwards  for  any  port,  to  receive  such 
goods  as  may  offer,  and  consequently  where  no  charter-party  exists, 
there  is  no  stipulation  for  demurrage  in  the  port  of  loading ;  but  in 
this  case  it  is  common  to  insert  on  the  face  of  the  bill  of  lading  a 
statement  of  the  number  of  days  after  her  arrival  at  her  destined  port 
in  which  time  the  goods  must  be  taken  from  on  board  the  ship,  and 
also  the  rate  of  demurrage  chargeable  daily  for  any  exceeding  that 
time.  No  claim  for  demurrage  can  be  set  up  where  a  ship  is  detained 
by  contrary  winds  or  stress  of  weather,  nor  where  the  government 
interferes  to  lay  an  embargo,  nor  where  the  port  is  blockaded  by  a 
hostile  force,  but  the  claim  on  the  part  of  the  ship  ceases  so  soon 
as  the  goods  are  shipped  and  the  clearances  are  passed  at  the  Custom- 
house. 

DEMUtlRER  {denun^ari,  to  stay)  is  that  pleading  by  which  a 
question  of  law  is  raised  between  the  parties  to  an  action  at  law  or 
suit  in  equity.  The  party  demiuring  refuses  to  proceed  farther  with 
the  pleadings,  and  requires  the  judgment  of  the  court  whether  the 
last  statement  of  his  opponent  is  suflBcient.  A  demurrer,  therefore, 
admits  the  truth  of  the  opponent's  allegations,  and  only  questions  its 
sufficiency  in  point  of  law. 

DENAHIUS,  a  Roman  coin  of  silver,  so  called  from  containing  ten 
ases.  It  answered  to  the  Attic  drachma.  After  the  first  Punic  war 
(about  269  B.c.)>  the  denarius  became  the  representative  of  sixteen 
ases,  and  though  Augustus  reduced  it  to  twelve,  it  continued  subse- 
quently at  the  value  of  sixteen  as  low  as  the  time  of  Gallienus. 
Pinkerton  says  it  was  worth  eightpence  of  our  money;  Hussey 
estimates  its  value  under  the  commonwealth  at  8^d.,  under  ihe  empire 
at  7id.,  of  our  money.  It  was  Uie  chief  silver  coin  in  Rome  for  600 
years,  down  to  the  time  of  Constantine  I. 

The  earliest  denarii  are  those  which  have  the  helmeted  head  of 
Rome,  the  dioscuri,  or  the  head  of  Jupiter,  upon  their  obverse.  Many 
of  them  had  chariots,  bigee,  or  quadrigae,  represented  on  their  reverses; 
such  coins  were  called  higati  and  quadrigati.  The  half  of  the  denarius 
was  called  ^vinarius,  as  containing  five  ases ;  the  quarter,  aestertiits  as 
money  sermsiertius,  containing  two  ases  and  a  half. 

Many  of  the  family  Denarii,  as  those  of  the  iBlian,  iEmiUan,  Cal- 
purnian,  Didian,  Fulvian,  Fapinian,  TuUian,  and  numerous  other 
families,  were  marked  on  the  obverse  with  the  numeral  x ;  others  of 
the  same  and  other  family  coins  have  the  x  crossed  by  an  upright  or 
horizontal  bar,  sometimes  taken  for  a  star  or  asterisk,  but  clearly  in- 
tended to  designate  the  value.  The  denarii  which  went  for  sixteen 
ases  sometimes  continued  to  be  marked  with  x,  and  sometimes  had 
the  numerals  xvi.  Akerman,  in  his  '  Descriptive  Catalogue  of  rare 
and  unedited  Roman  Coins,'  8vo,  Lond.,  1834,  voL  i.,  p.  15-19,  has 
given  the  actual  weight  of  the  silver  denarii  in  Troy  grains,  from 
Fompeius  Magnus  to  Constantinus  Magnus. 

The  denarit  ceris  or  rem,  of  copper,  b^an  with  the  Emperor  Valerian, 
and  were  at  first  washed  with  silver.  Pinkerton  thinks  they  came  in 
the  place  of  the  sestertius,  and  that  six  of  them  went  to  the  silver 
denarius,  as  six  of  the  later  sestertii  did. 
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llritigh  Mosetm.    Actual  Size.    Silver.     Weight  SS^^y  grains. 

The  word  denarius  was  also  appHed  to  the  ordinary  gold  coin  of 
Rome,  the  aureus,  in  the  same  manner  as  the  English  writers  speak  of 
the  gold  penny  of  Henry  III.    Aurei  denarii  are  mentioned  by  Petro- 


nius.  The  denarius  aureus  was  equivalent  to  dO  silver  denarlL  The 
half-aureus,  in  the  same  manner,  was  termed  quinarius.  From  the 
Romans  the  name  was  adopted  by  the  Carlovingian  kings  in  Fi-ance 
and  Germany,  and  the  coin  represented  the  twelfUi  part  of  a  solid  us. 
The  Arabian  dinar  has  also  the  same  origin. 

DENEB,  an  Arabic  word,  signifying  the  tail :  it  generally  means 
the  bright  star  (jS)  in  the  tail  of  the  Lion.     [Leo.] 

DENGUE  {Scarlatina  Hheuviyatica)  is  a  peculiar  febrile  disease,  con- 
joined with  sudden  severe  pains  in  the  small  joints,  which  are  usually 
swollen.  It  is  accompanied  by  heat  of  skin,  intense  pain  of  the  head 
and  eyeballs,  and  the  appearance  of  a  cutaneous  eruption  on  the  third 
or  fourth  day.  It  is  an  infectious  disease,  and  has  a  tendency  to 
develope  itself  epidemically.  The  chief  peculiarity  of  this  disease  is 
the  combination  of  the  symptoms  of  an  exanthematous  fever  with 
rheumatic  or  neuralgic  affections  of  the  joints. 

This  disease  has  not  been  observed  in  Great  Britain.  "  It  has  been 
chiefly  prevalent  in  Rangoon,  Calcutta,  Berhampore,  Benares,  Chimai- 
ghur,  in  the  East  Indies ;  the  island  of  St.  Thomas  in  the  West  Indies ; 
the  Southern  States  of  America ;  the  ports  on  the  Gulf  of  Mexico ; 
the  towns  of  New  Orleans,  Savannah,  Charlestown,  Philadelphia,  and 
New  York.  It  was  epidemic  in  1824-28,  and  nothing  appears  to  have 
been  heard  of  it  again  till  1849  and  1850,  when  it  again  visited  the 
Southern  States  of  America."     (Aitken.) 

The  general  course  of  the  disease  is,  that  the  patient  is  attacked  with 
headache,  intolerance  of  light,  chilliness,  and  pains  in  the  back  and 
joints.  The  small  joints  sweU,  the  skin  becomes  hot,  the  pulse  fre- 
quent, and  the  face  flushed.  The  tongue  is  red.  Sometimes  an 
eruption  appears  at  this  stage.  This  state  lasts  from  twelve  hours  to 
three  or  four  days,  after  which  it  subsides,  leaving  the  patient  very 
feeble.  This  remission  is,  however,  only  temporary.  In  the  course  of 
two  or  three  days  there  is  a  return  of  the  fever  and  pains,  with  a 
thickly  coated  tongue,  nausea,  and  tenderness  of  the  epigtwtrium.  On 
the  sixth  or  seventh  day  a  scarlet  rash  appears  oil  the  hands,  which 
rapidly  spreads  over  the  whole  of  the  body,  and  gives  relief  to  the 
febrile  irritation.  The  eruption  is  very  irregular,  sometimes  being 
smooth,  but  at  others  being  papular,  vesicular,  pustular,  or  even  f  urun- 
culous.  The  symptoms  gnidually  subside,  leaving  the  patient  with 
seine  rheumatic  stiffness,  and  feelings  of  weakness  and  mental  depres- 
sion. During  the  last  epidemic  at  Calcutta  the  throat  was  sore,  and 
the  articular  symptoms  were  less  obvious. 

The  treatment  of  this  disease  consists  simply  in  the  palliation  of  the 
cmnptoms.  When  the  nervous  irritability  and  pain  are  considerable, 
then  opium  has  been  foimd  of  essential  service.  The  disease  might  at 
first  sight  be  regarded  as  a  mild  form  of  scarlatina.  Some  of  the 
symptoms,  however,  are  sufficiently  characteristic 

DENIER,  from  the  Latin  denarius,  a  French  coin,  originally  of 
silver.  It  continued  in  use,  through  different  modifications,  as  long 
as  the  old  system  of  coinage  in  Fltmce  Lasted;  that  is,  till  1795.  Up 
to  that  time,  accounts  were  kept  in  France  in  livres  of  20  sous  or 
240  deniers :  they  have  been  since  kept  in  francs  of  10  decimes,  or 
100  centimes. 

Under  the  kings  of  the  first  race  the  denier  weighed  twenty-one 
grains;  under  the  second  race,  and  in  the  titne  of  Charlemagne, 
twenty-eight,  and  sometimes  thirty  grains;  and  under  Charles  the 
Baldj  thirty-two.  At  the  commencement  of  the  third  race  of  French 
kings  the  denier  weighed  twenty-three  or  twenty-four  grains  of  fine 
silver.  Philip  I.  began  the  practice  of  mixing  Copper  with  the  silver ; 
and  it  is  in  his  time  that  we  find  the  distinction  first  made  between 
dmiers  Toumois  and  deniers  Parisis,  the  latter  being  worth  a  fourth 
part  more  than  .the  former.  By  the  time  of  St.  Louis,  1226,  the 
denier  had  become  so  debased  as  to  contain  not  more  than  six  grains 
and  a  half  of  silver ;  which  was  probably  the  occasion  oi  that  monarch's 
issuing  a  larger  class  of  coins  called  gros  deniers  (Targent,  The 
term  denier  was  likewise  afterwards  applied  to  the  gold  money  of 
France. 

There  were  formerly  current  iti  France  several  little  copper  pieces, 
which  having  no  proper  name,  were  distinguished  only  by  their  value 
in  deniers ;  such  were  the  pieces  of  36,  80,  24,  18,  l2,  6,  4,  and  2 
deniers.  The  pieces  of  4  and  2  deniers  were  coined  at  Strasburg,  for 
currency  in  the  province  of  Alsace,  pursuant  to  a  deckration  of  the 
6th  September,  1695.  Those  of  6  deniers  were  coined  in  the  mints  of 
Aix,  Montpelier,  Rochelle,  Bourdeaux,  and  Nantes,  by  an  edict  issued 
in  the  month  of  October,  1709. 

The  deniers  coined  toward  the  end  of  Louis  XIII.  were  the  work  of 
the  famous  Varin,  and  are  much  admired  for  their  execution. 

(Le  Blanc,  Traits  Historiqut  des  Monnoyes  de  Prance,  4to,  Paris, 
1690 ;  Fiu-etiftre,  Diction,  Universd,  v.  Denier.) 

DENIZEN.  Denizen  seems  originally  to  hate  signified  a  natural-bom 
subject.  But  now  a  denizen  is  an  alien-bom,  who  has  been  constitut<xl 
an  English  subject  by  letters  patent  of  denization,  or  by  the  ceftificate  of 
the  secretary  of  state  for  the  home  department  (7  &  8  Vict,  c  66).  He 
is  in  a  kind  of  middle  state  between  an'  alien  and  a  natund-bom 
subject.  He  may  take  lands  by  purchase,  which  an  alien  cannot ;  but 
he  cannot  take  by  inheritance,  for  his  parent,  through  whom  he  must 
claim  being  an  alien,  had  no  inheritable  blood.  The  issue  of  a  denizen 
bom  before  denization  cannot  inherit  to  him,  but  the  issue  bom  after 
may.  A  denizen  cannot  be  a  member  of  the  privy  council,  or  sit  in 
either  house  of  parliament,  or  hold  any  office  of  trust,  civil  or  military. 
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or  be  capable  of  any  grant  of  landB^  &c.,  from  the  crown ;  nor  wHl  the 
Britiah  govemmentj  it  is  supposed^  consider  an  alien  -who  has  obtained 
a  ooiificate  merely,  entitled  to  British  protection^  in  his  own  native,  or 
in  any  foreign  country.     [Alien.] 

DENOMINATOR,  the  number  of  parts  into  which  a  unit  is  divided 
in  any  fraction ;  thus,  in  7-IOth's  of  a  unit,  10  is  the  denominator. 
[FractionJ 

DENSITY.  This  tenn  is  absolutely  of  the  same  practical  meaning 
as  its  measure.  Specific  Qbavitt,  implying  that  relation  of  one  mass 
of  matter  to  another,  which  is  suggested  by  our  knowing  that  a  given 
bulk  of  the  first  weighs  more  than  the  same  of  the  second.  The  term 
has  no  absolute  meaning;  gold  is  more  dense  than  air,  but  neither  is 
absolutely  dense,  nor  can  we  assign  any  meaning  to  the  latter  term. 
It  were  perhaps  to  be  wished  that  the  shorter  term,  density,  should  be 
employed  instead  of  the  longer  one,  specific  gravity ;  but  as  custom 
has  referred  to  the  latter  term  all  mathematical  considerations  con- 
nected with  the  former,  we  do  not  here  pursue  the  subject  further. 
[Spkcific  Gravity.] 

DENTILS.    [COLUHN,] 

dentition;  DISEASES  OP.  {IHffieuU  Teething.)  Every  infant 
ftt  the  period  of  birth,  is  imperfectly  organised.  There  is  no  structure, 
and  scarcely  any  tissue  of  its  body,  which  has  attained  ;ts  due  con- 
sistence and  firmness.  Several  of  the  most  important  or^ns  are 
entirely  rudimentary,  and  there  is  pot  one  that  is  perfect  either  in 
structure  or  function.  Development  is  the  great  process  unceasingly 
carried  on  at  every  point  of  the  system. 

Among  the  organs  the  first  to  be  developed  after  birth  are  the 
teeth,  and  the  jaws  whiph  are  to  contain  the  teeth.  These  organs  are 
agents  indispensably  necessary  to  the  performance  of  a  primary  and 
essential  function — that  of  nutrition.  Before  birth  there  are  no  teeth, 
the  nutrition  of  the  foetus  beiog  carried  on  by  nutritive  matter  derived 
from  the  mother. "  For  a  considerable  period  after  birth  there  are  no 
teeth,  the  nutritive  matter  by  which  the  infant  is  to  be  nourished  being 
still  formed  for  it  by  the  mother.  But  the  infant  is  ultimately  to 
acquire  an  existence  wholly  Independent  of  the  mother,  and  from 
the  monnent  of  its  birth — nay,  long  before  the  period  of  birth — 
processes  of  preparation  are  going  on  in  its  system  which  have  for 
their  object  the  formation  of  an  apparatus  destined  to  enable  it  to 
prepare  and  di^t  food  independently  of  its  parent.  [DEHTiTiQir, 
Nat.  Hist.  Divj 

This  apparatus,  from  its  most  rudlmentaty  state,  possesses  a  highly 
organised  and  dehcate  structure;  and  it  is  placed  in  a  position  in  which 
its  progressive  development  is  attended  with  peculiar  difficulties,  which 
at  first  view  woidd  appear  insurmoimtable.  A  bony  structure  has  to 
be  formed  and  to  me^e  its  way  through  the  dense  substance  of  the 
gums ;  at  the  same  time  the  jaws  have  to  attain  a  bulk  fitted  to  receive 
these  structures  when  duly  prepared  and  evolved.  The  too  hasty 
evolution  of  the  teeth,  or  the  too  tardy  growth  of  the  jaws,  pro- 
duces evils  in  the  system,  by  the  disturbance  of  that  balance  which 
is  indispensable  to  t£e  orderly  and  safe  progress  of  all  developmental 
actions. 

Supposing  the  formation  of  the  teeth  i;i  the  jaws  to  have  proceeded 
quito  naturally  up  to  the  time  proper  for  their  evolution,  at  that  perio4 
they  are  included  in  a  firm  membranous  envelope,  and  are  covered  by 
the  thick  and  dense  gum.  When  the  process  of  deni^tion  proceeds  in 
a  natural  manner,  the  membrane  and  the  gum  are  absorbed  in  order  to 
make  v^j  for  l^e  passage  of  the  teeth. 

This  process,  even  when  accomplished  in  a  perfectly  natural  manner, 
is  almost  always  attended  with  some  degree  of  local  inflammation. 
The  gum  itself  is  manifestly  red  and  swollen,  and  is  apparently  painful 
and  itching,  indicated  as  well  by  the  obvious  occasional  uneasiness  of 
the  infant,  as  by  the  constant  desire  it  evinces  to  press  against  the  gum 
everything  it  can  lay  hold  of.  The  irritation  of  the  gum  extends  to 
the  salivary  apparatus  placed  in  the  mouth  and  its  neighbourhood,  as 
is  proved  by  the  increased  flow  of  saliva,  which  is  commonly  more  or 
less  altered  in  quality,  as  well  as  increased  in  quantity,  being  thicker 
and  more  tenacious  than  the  natural  secretion.  These  symptoms  of 
local  irritation  are  usually  accompanied  by  a  slight  d^;ree  of  consti- 
tutional disturbance,  the  skin  being  commonly  hotter  and  dryer,  the 
face  occasionally  fiu^ed,  the  bowels  more  relaxed,  and  the  infant  itself 
more  restless  and  fretful  than  naturaL  The  irritation  of  the  gum  when 
restricted  within  a  moderate  limit  seems  to  be  the  necessary  conse< 
quence  of  the*  developmental  process  that  is  going  on.  The  efifect  of 
the  local  irritation,  namely,  a  determination  of  blood  to  the  salivary 
apparatus,  occasioning  an  increased  flow  of  saliva,  and  that  of  the  con- 
stitutional disturbance,  namely,  a  determination  of  blood  to  the  mucous 
membrane  of  the  intestines,  occasioning  diarrhoea,— appear  to  be  reme- 
dial rather  than  morbid,  to  be  evacuations  established  by  nature  for 
the  purpose  of  relieving  over-distended  vessels  and  over-excited  nerves. 

When  the  infant  is  in  a  state  of  soimd  health,  and  when  the  process 
of  dentition  proceeds  in  a  natural  manner,  the  local  and  constitutional 
evils  attending  the  evolution  of  teeth  amount  to  no  more  than  have 
now  been  described;  but  when  the  infant  is  in  a  state  of  either 
congenital  or  acquired  disease,  or  when  the  natural  course  of  the 
process  of  dentition  is  disturbed,  evils  result  always  serious  and  ofteii 
fatal 

Suppose  that  the  formative  proceeds  faster  than  the  absorbing 
process;  that  the  teeth  grow  with  a  repidity  with  which  the  action  of 


the  absorbents  is  not  commensurate,  the  necessary  consequences  are^ 
that  the  tooth  is  forced  against  the  gum,  that  the  investing  membrane 
is  compressed  between  them,  and  that  this  pressure  is  communicated 
to  the  delicate  and  soft  pulp  on  which  the  oi^ganisation  of  the  tooth 
is  still  proceeding.  The  dOfects  of  the  irritation  thence  induced 
will  vary  according  to  the  degree  of  pressure,  the  sensibility,  and 
irritability  of  t^e  individual,  and  the  pre-disposition  of  its  natural 
or  acquired  constitution  to  disease.  In  some  it  may  produce  only  a 
slight  aggravation  of  the  local  and  constitutional  ailments  already 
described ;  in  others  it  may  produce  every  form  of  disease  to  which 
infancy  is  subject,  attended  with  every  symptom  appertaining  to  such 
diseases. 

In  the  infant,  the  mucous  membrane  which  lines  the  alimeptaiy 
canal,  from  its  commencement  in  the  mouth  to  its  very  termination, 
is  highly  sensitive  and  irritable;  the  membrane  which  covers  the 
external  surface  of  the  body,  the  skin,  which  possesses  essentially  the 
same  structure  as  the  internal  lining  membrane,  and  between  which 
there  is  the  most  intimate  sympathy,  is  aljke  sensitive  and  irritable; 
the  mucous  membrane  whidi  Unes  the  air-passages,  and  which  forms 
the  air-vesicles  of  the  lungs,  is  scarcely  less  sensitive  and  irritable. 
Morbid  irritation  excited  in  any  of  these  extended  and  most  important 
surfaces  is  readily  propagated  to  the  great  nervous  centres,  the  spinal 
cord  and  brain,  in  which  are  induced,  often  with  extreme  rapidity, 
some  of  the  most  formidable  diseases  to  which  the  humi^i  Sody  u 
subject ;  and  from  diseases  established  in  the  spinal  poid  mid  brain 
disease  is  reflected  back  upon  the  muscles.  Thus  the  most  prominent 
diseases  produced  by  abnormal  (irregular)  dentition  h^ve  their  seat  in 
the  stomach,  the  intestines,  and  all  the  organs  which  form  a  part  of 
the  digestive  apparatus ;  in  the  external  skin,  in  the  air-passages  and 
lungs,  in  the  spins^  cord  and  brain,  and  in  the  musclep  of  voluntary 
motion. 

The  Irritatiop  attendant  on  abnonnal  dentitiop  pommonow  in  a 
portion  of  the  mucous  surface  of  the  digestive  apparatus,  and  from  its 
source  in  the  mouth  it  is  readily  propagated  to  the  stomaoh,  ^itestines, 
and  Uver,  producing  in  the  stomach  pain,  nausea,  vomiting,  flatulence, 
acid  eructations,  &c. ;  in  the  intestines,  griping  pain,  flatulence,  dia- 
rrhoea; in  the  liver,  disordered  secretion  of  bile,  in  consequenoe  of 
which  the  faecal  evacuations  are  greatly  altered  in  quantity  and  quality, 
being  at  one  time  too  scanty,  and  at  another  time  too  copious,  some- 
times light  or  day-coloured,  and  at  other  times  dark-green,  spinaoh- 
like,  and  pretematurally  foetid,  mu^ed  with  lai;ge  quantities  of 
unhealthy  viscid  mucus. 

The  external  skin  sympathising  ^ith  the  irritatiqi  set  up  in  the 
internal  mucous  surface,  is  constantly  affected  with  eruptions  of 
various  names  and  natures,  sometimes  attacking  the  scalp,  sometimes 
surrounding  the  lips  and  extending  over  the  f&ce,  and  at  other  times 
covering  the  whole  body. 

The  irritation  is  propagated  from  the  mucous  inembraae  of  the 
mouth  and  fauces  to  that  of  the  air-passages  and  air-vesiclesj  inducing 
hurried,  difficult,  and  painful  respiration,  frequent  cou^,  and  all  the 
symptoms  of  inflammatio|i  of  the  lungs. 

'Aere  is  the  closest  possible  connection  between  the  skin,  the 
digestive  surface,  the  respiratory  surface,  an4  the  great  nervous 
centres,  the  spinal  oord  and  brain.  Any  irritation  excited  in  the 
former  is  readUy  propagated  to  the  latter.  There  4s  ^  direct  route  by 
which  the  intercourse  is  established.  Th^  nerves  proceeding  from  all 
these  surfaces  take  a  direct  course  to  the  spinal  coi^  and  brain,  where 
they  communicate  the  irritation  which  they  receive,  and  excite,  among 
other  diseases,  more  especially  that  which  constitutes  hydrocephalus 
acutus,  or  water  in  the  head.  This  disease,  among  the  most  formidable 
to  which  infancy  is  subject,  and  the  most  common  cause  of  which  is 
abnormal  dentition,  is  preceded  by  the  start  in  sleep,  the  slight  chill, 
Wdl^  amounting  to  rigor ;  the  flushed  face ;  the  sudden,  darting, 
transient  pain  in  the  head ;  the  imusual  drowsiness ;  and  then  come 
the  sudden  start  from  that  deep  sleep,  with  a  loud  scream;  the 
injected  eye,  the  dilated  pupU,  followed  by  the  constant  rolling  of  the 
head  upon  the  jiillow,  the  loss  of  sight,  and  the  progressively  increasing 
insensibility  and  coma.  The  irritation  thus  produced  in  th^  spinal 
cord  and  brain  is  quickly  reflected  back  upon  those  muscles  the  action 
of  which  depends  upon  an  influence  derived  from  these  great  nervoi^s 
centres — the  muscles  of  volition,  which  are  affected  with  twitching?, 
spasms,  convulsions,  sometimes  passing  into  chorea,  epilepsy,  catalepsy, 
and  tetanus. 

When  the  acute  symptoms  induced  by  inflammation  of  the  brain, 
followed  by  efiiision,  pass  away  without  immediately  destroying  life,  it 
is  often  only  to  leave  a  state  of  permanent  idiotpy  far  worse  than 
death. 

Besides  all  these  evils  produced  by  abnormal  dentition,  there  is  one 
specific  disease  that  results  from  it  of  a  most  formidable  nature,  and 
often  fatal.  This  aflection  may  be  termed  the  disease  of  development; 
it  is  coiBmonly  called  infantile  remittent  fever.  The  accession  of  this 
disease  is  denoted  by  languor,  lassitude,  chilliness,  shivering,  succeeded 
by  lieat  of  skin,  perspiration,  and  accelerated  pulse.  The  Uttle  patient 
is  spiritless,  discontented,  and  fretful.  Yawning,  sighing,  marked 
increase  of  irritability,  imusual  mutability  of  temper,  loss  of  appetite, 
perhaps  fJtemating  with  importunate  desire  for  food,  which  when 
given  often  cannot  be  eaten,  some  peculiarity  of  respiration,  a^d  at  last 
impatience  of  Ught  and  sound,  accompany  or  quickly  follow  a  distinot 
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febrile  attack.  The  feverish  Bymptoms  disappear  or  remit  soon  to 
recur  or  exacerbate;  and  these  remissions  and  exacerbations  are 
characteristic  marks  of  the  disease.  The  colour  of  health  is  gone,  and 
the  colour  often  changes.  A  flush  of  the  countenance,  preceding 
slight  rigor  and  paleness  of  face,  is  succeeded  by  slight  headache. 
There  is  a  remarkable  desire  to  pick,  principally  the  nose,  sometimes 
the  lips  and  lingers,  often  other  objects;  frequently  the  breath  is 
ofifensive,  and  cough,  headache,  and  griping  pains  in  the  bowels  are 
present,  with  more  or  less  of  sickness,  faintness,  sighing,  starting, 
more  particularly  in  sleep,  moaning  in  sleep,  grating  the  teeth,  sleeping 
with  the  eyes  half  open,  and  a  relaxed  or  on  the  contrary  an  exceedingly 
constipated  state  of  the  bowels.  Occasionally  the  pupils  suddenly 
dilate,  perhaps  only  one  pupil,  and  then  as  suddenly  contract. 
"  Perspiration  is  part  of  fever,  and  this  is  sometimes  observed  night 
after  night  succeeiding  to  no  very  remarkable  heat  of  skin,  but  to  a 
great  drowsiness,  which  in  itself  is  a  proof  of  exacerbation,  though  the 
accelerated  pulse  of  fever  may  be  wanting.  The  moaning,  picking,  or 
starting,  with  any  of  these  conditions,  constitutes  part  and  parcel  of 
this  disorder.  Sometimes  the  ailment  is  slight  in  degree,  or  it  may 
assume  an  acute  form  with  all  the  fire  and  anger  of  a  hot  fever. 
Sometimes  it  is  typhoid  in  its  type.  Whatever  character  may  be 
assumed  by  this  disorder,  it  is  coincident  with  an  irregular  course  of 
the  development  of  some  organ  of  the  body ;  and  commonly  the  irre- 
gular development  is  in  the  nutrient  organs,  and  of  these  most 
commonly  the  teeth  and  jaws." 

Fatal  disease  may  arise  from  abnormal  dentition  long  before  the 
usual  period  of  cutting  the  teeth.  A  tui^d  condition  of  the  vessels 
about  the  soft  and  delicate  pulp,  and  in  the  membrane  that  envelopes 
the  whole  rudimentary  tooth,  may  compress  the  dental  and  even  the 
maxillary  nerves ;  and  pressure  on  these  nervous  tendrils  may,  under 
certain  conditions,  be  tantamount  to  pressure  applied  directly  to  certain 
parts  of  the  brain ;  hence  irregularity  in  the  coui'se  of  growth,  at  the 
earlier  period  of  teething,  may  produce  a  sufl&cient  degree  of  pressure 
to  excite  a  high  degree  of  irritation  in  the  brain,  producing  even  fatal 
convulsions.  Many  striking  cases  of  this  kind  are  on  record,  of  which 
the  following  brief  history  may  serve  as  an  example  :  A  fine  healthy- 
looking  child,  of  a  strong  healthy  mother,  died,  at  thirteen  weeks  of 
age,  of  a  con\ailsive  fit.  The  cause  of  death  was  ascertained,  at  the 
earnest  wish  of  the  mother,  by  a  careful  examination  of  the  body  after 
death.  The  internal  organs,  for  the  most  part,  were  healthy;  the 
stomach  contained  only  a  little  milk ;  the  mucous  surfaces  of  the 
intestines  were  free  from  disease ;  the  contents  of  the  thorax  were 
healthy.  In  the  head,  the  membranes  that  envelope  the  brain,  and 
more  especially  the  pia  mater,  were  more  tinged  with  blood  than 
natural,  but  the  brain  itself  was  healthy.  The  jaws  were  carefully 
examined.  "  The  cap&ules  of  the  incisor  teeth  were  large  and  very 
vascular,  much  more  advanced  than  usual.  With  a  lancet,  the  cartila- 
ginous rim  of  the  lower  jaw  was  attempted  to  be  removed,  with  a  view 
of  exposing  the  capsules  of  the  molar  teeth;  but  these  were  so 
unusually  distended  with  fluid,  that  the  instrument  cut  into  them 
and  let  it  out.  This  was  an  example  of  development  proceeding  too 
hastily." 

It  is  common  for  the  symptoms  of  irritation  which  attend  on  the 
evolution  of  the  teeth  to  appear  about  the  third  or  fourth  month ; 
they  usually  precede  the  appearance  of  the  teeth  by  several  weeks,  and 
they  occasionally  subside  and  then  re-appear  a  short  time  before  the 
tooth  makes  its  way  through  the  gum. 

Disease  arising  from  abnormal  dentition  is  not  confined  to  the  period 
of  infancy.  In  children  of  irritable  constitutions  in  whom  the  Tnn.Tin^ 
are  imperfectly  developed,  the  irruption  of  the  second  or  permanent 
teeth  is  sometimes  attended  with  serious  and  even  fatal  disorders. 
Nay,  even  the  period  of  adolescence  is  by  no  means  free  from  severe 
diseases  produced  by  this  same  cause;  for  in  consequence  of  the 
development  of  some  of  the  teeth  having  been  pretematurally  delayed, 
or  in  consequence  of  an  imperfect  development  of  the  jaws,  at  the 
period  when  the  dcntes  sapientiae  are  about  to  appear,  delicate,  nervous, 
and  irritable  subjects  are  not  unfrequently  affected  with  swelling  of 
the  parotid  and  submaxillary  glands,  painful  and  sometimes  periodical 
affections  of  the  ear  and  face,  slight  or  recurring  ophthalmia,  irregular 
convulsions,  epilepsy,  and  chorea ;  which  affections  have  disappeared  at 
once  upon  the  irruption  of  the  teeth  or  the  removal  of  the  local 
irritation. 

Animals  are  not  afflicted  with  these  or  any  analogous  evils  from  the 
evolution  of  their  teeth,  and  they  are  produced  in  the  human  species 
altogether  by  the  unnatural  circumstances  in  which  the  infant  is  placed 
in  the  present  artificial  state  of  society.  The  chief  causes  of  these 
grievous  evils  are :  1.  Food,  unnatural  in  quality  and  too  great  in 
quantity.  It  is  seldom  that  an  infant  lives  solely  upon  its  natural 
food  (human  milk)  during  the  early  months  of  its  existence.  If  it 
take  other  food,  that  food  is  either  digested  or  it  is  not.  If  it  be  not 
digested,  numerous  ailments  are  produced;  if  it  be  digested,  the  system 
is  too  highly  nourished,  and  becomes  too  full  of  blood,  from  which  it 
IS  etisy  to  see  that  any  one  or  any  number  of  the  diseases  which  have 
been  described  may  result.  2.  The  practice,  too  common  in  this 
country,  of  keeping  the  heads  of  infants  and  young  children  very  warm 
by  clothing,  by  their  wearing  flannel  caps,  and  by  having  their  heads 
almost  constantly  wrapped  in  a  warm  woollen  shawl,  from  the  dread  of 
their  catching  cold.    The  naturally  great  determination  of  blood  to  the 


head  is  too  much  favoured  by  this  practice,  which  co-operates  more 
powerfully  than  may  at  first  view  be  apparent  with  the  other  circum- 
stances that  conspire  to  produce  disordered  dentition.  3.  The  confine- 
ment of  infants  in  close  and  heated  apartments,  in  the  impure  air  of 
large  towns  and  cities  without  exercise.  Such  children  in  whom  all 
the  evils  of  dentition  are  most  frequently  produced  in  the  severeist 
fofms,  are  deprived  of  the  natural  stimulus  aflbrded  to  the  varied 
processes  of  growth  by  pure  air  and  active  exercise. 

The  treatment  of  the  various  and  formidable  diseases  produced  by 
abnormal  ^entition  can  never  be  judiciously  conducted  without  a  con- 
stant reference  to  the  causes  on  which  they  depend.  Without  a 
proper  regulation  of  the  diet,  clothing,  air,  exercise,  and  a  state  of  the 
bowels,  nothing  can  be  effectually  done  to  prevent  the  occurrence  of 
the  most  formidable  of  these  evils.  When  they  are  actually  present  no 
remedy  can  be  other  than  palliative  which  does  not  aim  at  two  things  : 
first,  the  entire  correction  of  everything  ascertained  to  be  faulty  in  the 
diet,  clothing,  &c.  &c. ;  secondly,  the  removal  of  pressure  upon  the  nerves, 
produced  by  the  advancing  and  unliberated  tooth,  which  occasions  all  the 
mischief.  "  As  soon  therefore  as  any  of  the  affections  now  described, 
or  any  others  which  can  possibly  be  supposed  to  arise  from  this  cause, 
make  their  appearance,  the  gums  should  be  carefully  examined,  and 
wherever  there  is  any  imusual  redness  or  turgescence,  and  especially  if 
it  occur  over  the  part  where  the  next  tooth  is  expected  to  appear,  the 
including  parts  should  be  freely  and  effectually  divided.  It  is  not 
sufficient  that  the  incision  shoidd  merely  pass  through  the  gum,  the 
lancet  must  be  carried  down  to  the  rising  tooth  itself,  and  onlv  stopped 
when  the  resistance  of  its  jKjint  is  felt  against  the  edge  of  the  instru- 
ment. The  form  of  the  gum-lancet  should  be  broad  and  somewhat 
rounded,  and  its  edge  extremely  sharp.  The  only  precaution  necessary 
in  its  use  is  so  to  direct  it  in  making  the  incision  that  the  cord  of  con- 
nection between  the  temporary  and  permanent  tooth  shall  be  carefully 
avoided,  which  is  readily  insured  by  directing  the  edge  rather  towards 
the  outer  part  of  the  gum. 

"  The  prejudices  of  former  times  against  this  simple  and  most 
efficacious  operation  are  fast  yielding  to  the  frequent  evidence  of  its 
harmlessness  and  utility.  It  is  impossible  for  the  most  prejudiced  to 
witness  the  effects  which  continually  result  from  it  without  becoming 
a  convert  to  its  use.  In  the  midst  of  the  most  imminent  danger,  when 
death  has  almost  been  anticipated  as  the  only  relief  from  severe  and 
hopeless  suffering,  this  simple  and  trifling  operation  has,  in  innumerable 
instances,  restored  the  little  sufferers  to  their  parents  in  a  state  of  ease 
and  safety,  and  in  so  short  a  s|>ace  of  time  as  would  scarcely  have 
appeared  credible." 

There  are  few  cases  in  the  management  of  disease  which  require 
more  prompt  decision  in  the  application  of  remedies  or  more  judicious 
selection  of  remedial  agents  than  some  of  the  sympathetic  affections 
which  have  been  now  adverted  to.  Life  will  often  depend  on  the 
choice  of  the  remedy  which  is  made,  and  the  cautious  boldness  with 
which  it  is  administered.  It  is  not  possible  here  to  pursue  the  discus- 
sion of  this  subject  further  than  merely  to  add  that  the  bowels  should 
be  constantly  kept  in  a  somewhat  loose  state ;  that  if  a  slight  d^^^eo 
of  diarrhoea  be  naturally  established,  nothing  whatever  should  be  done 
to  check  it;  that  even  when  the  purging  becomes  considerable,  it 
should  be  only  moderated,  not  stopped ;  and  that  the  most  extreme 
caution  should,  be  exercised  in  m^dling  with  any  eruptions  upon 
the  skin. 

(BeU  on  the  Teeth  ;  Dr.  Ashbiuner  cm.  DentUion  ;  Dr.  John  Clarke's 
Commentaries  on  the  Diseases  of  Children  ;  and  Copland's  Dictionary  of 
Practical  Medicine  in  Loc.) 

DENUNCIATION.    [Diligence.] 

DEODAND  {Deo  dandum,  given  to  God).  This  name  was  given  to 
whatever  personal  chattel  occasioned  the  death  of  a  man  without  the 
default  of  another,  and  also  to  the  instrument  with  which  murder  wa.^ 
committed ;  because  by  our  ancient  law  these  chattels  were  forfeits! 
to  the  cro\ATi,  to  be  applied  to  pious  uses  and  distributed  in  alms  by 
the  high  almoner. 

Blackstone  supposes  **  that  the  custom  was  originally  designed  in 
the  blind  days  of  popery  as  an  expiation  for  the  souls  of  such  as  were 
snatched  away  by  sudden  death,  and  for  that  purpose  ought  properly 
to  have  been  given  to  holy  church,  in  the  same  manner  as  the  aj»parel 
of  a  stranger  who  was  found  dead  was  applied  to  purchase  masses  for 
his  soul."  But  it  is  perhaps  more  reasonable  to  imagine  that  it  was  a 
civil  institution  intended  to  produce  care  and  caution  on  the  part  of 
the  owners  of  cattle  and  goods,  and  that  the  subsequent  appHcation  of 
the  things  forfeited  has  been  mistaken  for  the  origin  of  the  law  it^olf. 
The  custom  was  also  a  part  of  the  Mosaic  Law.  (Exod.  xxi.  28.)  In 
England  it  prevailed  from  the  earliest  period,  the  custom  being  men- 
tioned by  Bracton,  one  of  the  earliest  writers  on  English  law,  \vh  > 
lived  in  the  reign  of  Henry  III.  "  Omnia  qiuD  movent  ad  mortem  Buat 
deodanda,"  which  is  Englished  in  the  '  Termes  de  la  Ley  : ' — 


What  moyes  to  death,  or  kill'd  the  dead, 
Is  deodand,  and  forfeited. 


(BlacL.: 


Deodands  were  abolished  by  stat.  9  &  10  Vict.,  c.  62. 
'  Comm.,'  Mr.  Kerr's  ed.,  vol.  i.  p.  297.) 

DEPARTMENT  (or  in  French  DEPARTEMENT),  a  territ^.riJ 
division  of  France,  introduced  by  the  States  General  in  the  latter  pai-t  of 
the  reign  of  Lotus  XVI.    The  departments  are  divided  into  arrondis?©- 
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DEPARTURE. 


DERVISH. 
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ments,  cantons,  and  communes.  They  will  be  found  described  under 
France,  and  each  department  by  name,  in  the  Geoo.  Div. 

DEPARTURE,  a  nautical  term  used  to  indicate  the  nimiber  of 
miles  which  a  ship  has  sailed  eastward  or  westward ;  and  it  always  has 
reference  to-  a  certain  meridian  which  the  ship  was  upon,  when  her 
previous  position  had  been  calculated. 

When  a  ship  sails  on  any  course  but  true  north  or  south,  she  leaves 
or  "  departs  "  from  her  meridian  :  hence  the  word. 

From  the  obliquity  of  the  course  in  such  cases,  when  not  sailing  due 
east  or  west,  a  triangle  is  formed,  of  which  in  "  dead  reckoning  "  the 
base  is  assumed  to  be  the  "  departiu^e,"  the  perpendicular  bemgthe 
difiference  of  latitude,  and  the  hypothenuse  the  distance.  In  its  most 
simple  form,  that  of  plane  sailing,  the  earth's  surface  is  for  convenience 
supposed  to  be  flat ;  hence  the  term  departure  can  only  be  applicable 
to  short  distances,  such  as  a  day's  run. 

The  difiference  between  departure  and  longitude  may  be  thus  illus- 
trated :  If  we  construct  a  right-angled  triangle,  of  which  the  base 
contains  the  number  of  given  miles  of  declination,  and  make  the  acute 
angle  at  the  base  equal  to  the  given  latitude,  the  hypothenuse  will 
measure  the  corresponding  geographical  miles  of  longitude, — or,  by 
logarithms,  Cos.  Lat.  :  Dep.  :  :  Rad.  :  Diff.  Long. 

Dep.  X  Rad. 
.-.  Diff.  Long=  ^^^La^    and 


Dep. 


Cos.  Lat.  X  Diff.  Long. 
Radius. 


Taking  a  departunt  is  the  ascertaining  of  the  ship's  position  with 
regard  to  some  prominent  headland  which  is  in  sight  at  the  time  of 
commencing  what  is  called  a  sea  log,  and  it  fixes  the  starting-point  for 
the  voyage.    This  is  generally  done  by  one  of  three  methods,  namely : — 

1.  Either  a  single  bearing  [Beabino]  is  taken  of  some  known  object 
on  shore,  and  its  distance  estimated  ;  or, 

2.  A  bearing  is  first  taken  of  one  object,  and  after  sailing  a  measured 
distance  on  a  known  compass  course,  a  second  bearing  is  taken  of  the 
same  object,  and  the  required  side  of  a  triangle  thus  found  is  meastu^ed 
or  computed;  or, 

3.  Two  land  objects  being  in  sight,  the  bearing  of  each  is  taken  at 
the  same  moment  in  the  ship,  and  from  these  bearings  laid  off  as  re- 
versed upon  the  chart  the  exact  distance  is  at  once  measured :  that 
between  the  two  objects  on  the  chart  forming  the  base  line  of  the 
triangle. 

In  estimating  at  sea  distances  from  high  land  in  sight,  so  much 
depends  on  the  state  of  the  atmosphere  [Refraotion]  that  even  a 
practised  eye  is  liable  to  considerable  error ;  so  that  a  second  or  cross 
bearing,  if  obtainable,  is  always  to  be  preferred. 

The  position  of  a  ship  from  the  land  on  taking  a  departure,  is  usually 
considered  as  if  the  first  course  in  the  traverse.  [Sailings  ;  Nayiqa- 
tion;  Longitudb.] 

DEPARTURE.    [Pleadino.] 

DEPHLOQISTICATED.  A  term  used  by  the  chemists  of  the  last 
century  to  denote  bodies  which  had  been  burnt ;  or,  according  to  the 
then  prevailing  theory,  deprived  of  their  phlogiston.  [Chbhistbt, 
Owrge  Earnest  StaM.I 

DEPHLOGISTICATED  MARINE  ACID.    [CHLOBnrE.] 

DEPLOY,  to  extend  in  a  line  of  small  depth,  an  army,  a  division,  or 
a  battalion,  which  has  been  previously  formed  in  one  or  more  columns. 

DEPORTATION.    [Banishment.] 

DEPOSIT.  This  term  is  applied  to  the  sum  of  money  which,  under 
43  Geo.  III.  c.  46,  a  man  may  deposit  with  the  sheriff  after  he  is 
arrested,  instead  of  putting  in  special  bail.     [Arrest.] 

Deposit  is  also  used  for  any  sum  of  money  which  a  man  puts  in  the 
hands  of  another  as  a  kind  of  security  for  the  fulfilment  of  some  agree- 
ment, or  as  a  part  payment  in  advance. 

The  Roman  word  depoaitum  signified  anything  which  a  man  put  in 
the  hands  of  another  to  keep  till  it  was  asked  back,  without  anything 
being  given  to  the  depositarius  for  his  trouble.  The  depositor  was 
called  deponens  or  depositor.  The  depositary  was  bound  to  take  care 
of  the  thing,  and  to  make  good  any  damage  that  happened  to  it  through 
fraudulent  design  (dolus)  or  gross  neglect  {UUa  culpa).  The  depositor 
could  recover  the  thing  by  action ;  but  the  depositary  was  entitled  to 
satisfaction  for  any  loss  that  he  sustained  in  the  matter  of  the  deposit 
by  any  default  (culpa)  on  the  port  of  the  depositor.  The  depositary 
could  make  no  use  of  the  deposit,  except  with  the  permission  of  the 
depositor,  either  given  in  express  words  or  arising  from  implication. 
If  a  man  refused  to  return  a  deposit,  and  was  condenmed  in  an  action 
of  deposit  {actio  depositi),  infamy  (infamia)  was  a  consequence  of  the 
condemnation. 

C  Dig.*  16,  tit.  3 ;  Juvenal,  *  Sat.'  xiii.  60.) 

DEPOSITION  in  its  extended  sense  means  the  act  of  givmg  public 
testimony,  but  as  applicable  to  English  law  the  word  is  used  to  signify 
tlio  testimony  of  a  witness  in  a  judicial  proceeding  reduced  to  writing. 
Informations  upon  oath  and  the  evidence  of  witnesses  before  magistrates 
and  coroners  are  reduced  into  writing  in  the  very  words  used  by 
the  witnesses,  or  as  near  as  possible  thereto.  Evidence  in  the  Court  of 
Chancery  is  now,  under  15  &  16  Vict.,  c.  86,  taken  orally  by  examiners 
who  write  down  the  evidence  given  in  the  form  of  a  narrative,  which 
is  read  over  to  and  signed  by  the  witnesB.    According  to  the  ancient 


practice,  which  may  in  some  cases  be  still  resorted  to,  evidence  was  taken 
in  wiitten  answers  to  interrogatories,  which  were  in  writing,  either  by 
commissioners  appointed  by  the  couH  for  that  purpose  in  the  particular 
cause,  if  the  witness  resided  at  a  greater  distance  from  London  than 
20  miles,  or  before  the  examiners  of  the  Court  of  Chancery.  The 
Court  of  Chancery  has  power  to  grant  a  commission  for  the  examination 
of  witnesses  residing  abroad ;  and  by  the  1  Will.  IV.,  c.  22,  extending 
the  provisions  of  ti^e  13  Geo.  III.,  c.  63,  the  coiurts  of  law  at  West- 
minster, in  actions  pending  before  them,  have  power  to  order  the  exami- 
nation of  witnesses  residing  in  any  of  her  Majesty's  foreign  dominions. 
When  a  witness  is  above  the  age  of  seventy,  or  very  infirm,  or  about  to 
go  abroad,  so  that  his  testimony  may  be  lost  before  the  regular  period 
for  his  examination  arrives,  the  Court  of  Chancery  will  order  him  to  be 
examined  de  bene  esse,  as  it  is  termed ;  that  is,  his  examination  is  re- 
ceived for  the  present,  and  will  be  accepted  as  evidence  when  the 
proper  time  for  taking  the  other  evidence  in  the  cause  arrives,  if  the 
witness  cumot  be  then  produced.  Courts  of  law  do  not  possess  aiTnilitr 
power  without  the  consent  of  both  parties,  but  in  order  to  enforce 
consent  they  will  put  off  the  trial  at  the  instance  of  a  defendant,  if  the 
plaintiff  will  not  consent :  and  if  the  defendant  refuse,  will  not  give 
him  judgment  in  case  of  nonsuit. 

The  Court  of  Chancery  will  also,  upon  bill  filed  by  a  person  in  the 
actual  and  undisturbed  possession  of  property,  and  who  has  therefore  no 
means  of  making  his  title  the  subject  of  judicial  investigation,  but 
which  nevertheless  may  be  materially  affected  by  the  evidence  of  living 
witnesses,  allow  the  witnesses  to  be  examined  inperpetuam  rei  memoriam, 
that  is,  to  perpetuate  testimony.  This  is  done  in  order  that  if  any  of 
the  witnesses  should  die  before  the  title  to  the  property  is  disputed, 
their  evidence  may  be  preserved,  otherwise  a  claimant  might  lie  by 
until  all  the  evidence  against  him  was  lost. 

Depositions  are  not  admitted  as  evidence  in  courts  of  law,  tmless  the 
witness  is  either  dead,  or,  from  some  cause,  beyond  the  control  of  the 
party  seeking  to  read  the  deposition,  cannot  be  produced,  or  against 
any  other  persons  than  the  parties  to  the  proceeding  in  which  they 
were  taken,  or  claimants  under  them,  and  who  had  the  opportunity  of 
cross-examining  the  witness.  In  cases,  however,  relating  to  a  custom, 
prescription,  or  pedigree,  where  mere  reputation  would  be  good  evidence, 
a  deposition  may  be  recei'^ed  as  against  a  stranger. 

Depositions  taken  in  Chancery  de  bene  esse  before  answer  put  in, 
unless  the  defendant  is  in  contempt  for  refusing  to  answer,  are  not 
admissible  as  evidence  in  a  court  of  law,  because  until  the  defendant 
has  answered  he  could  not  have  an  opportunity  of  cross-examining  the 
witness ;  but  the  Court  of  Chancery  will  sometimes  direct  such  depo- 
sitions to  be  read.  Such  order,  however,  while  it  concludes  the  parties, 
is  not  binding  upon  the  court  of  law  :  of  coiuve,  however,  if  the  depo- 
sitions be  not  read  and  the  decision  should  be  contrary  to  justice,  the 
Court  of  Chancery  would  interfere  as  between  the  parties.  [Equity  ; 
Evidence,] 

DEPRESSION  (Algebra),* the  reduction  of  an  equation  to  a  lower 
degree,  by  dividing  both  sides  of  it  by  a  common  factor.  Thus 
afl—x—  6  =  0  having  been  found  to  have  2  as  one  of  its  roots  is  depressed 
to  an  equation  of  the  second  degree  by  dividing  by  x— 2,  which  gives 
0^  + 2a; -1-3=0:  that  is,  the  two  roots  of  the  latter  equation  are  the 
two  remaining  roots  of  the  former. 

DEPRESSION,  ANGLE  OF,  is  the  angle  by  which  a  lioe  drawn 
from  the  eye  to  any  object  dips  below  the  horizon.  [EIlbvation, 
Angle  of.] 

DEPRESSION  OF  MERCURY.    [Barometer.] 

DERIVATION.  The  term  law  of  derivation  ahnost  explains  itself. 
Thus  in  finding  the  successive  differentiid  co-efficients  of  a  power  of  z, 
the  law  is, — to  get  the  next  differential  co-efficient,  multiply  the  last  by  its 
exponent,  and  reduce  the  exponent  by  a  unit.  To  treat  of  derivation  in 
the  most  general  sense  would  be  to  write  a  work  on  mathematical  ana- 
lysis, of  which  it  may  be  said  that  most  of  its  difficulties  arise  from 
want  of  sufficient  knowledge  of  methods  of  derivation.  But  there  is  a 
more  restricted  use  of  the  term,  derived  from  the  work  of  Arbogast,  in 
which  it  applies  to  those  laws  of  derivation  which  spring  out  of  '1  aylor's 
Theorem.  Hence  the  differential  calculus,  considered  either  in  the 
manner  of  Lagrange,  or  in  that  of  Arbogast,  is  sometimes  called  the 
calculus  of  derivations.  Lagrange  bitnaAlf  calls  the  ^differential  co- 
efficient a  derived  function,  the  objection  to  which  is  the  application  of 
a  generic  term  to  one  of  its  particular  cases.  For  the  successive 
logarithms,  sines,  k/a.,  differences,  integrals,  ftc,  of  a  given  function,  are 
also  functions  derived  from  the  original  in  different  ways.  Neverthe- 
less, the  fundamental  processes  of  the  differential  calculus  have  appro- 
priated the  word  derivoition  ;  but  in  this  way :  the  derived  function 
nearly  always  means  the  differential  coefficient,  while  the  substantive 
derivation  ia  nearly  always  used  in  reference  to  the  method  of  Arbogast. 

DERVISH  is  a  Persian  word,  properly  an  adjective,  which  signifies 
poor,  indigent ;  as  a  substantive  it  is  used  to  denote  a  religious  mendi- 
cant, hermit,  or  any  one  who  retires  from  social  life  ia  order  to  devote 
I  himself  entirely  to  religious  contemplation.  It  is  synonymous  with 
!  the  Arabic  Fal^r,  and  both  expressions  are  chiefly  employed  to 
designate  a  class  of  persons  in  Mohammedan  countries  nearly  corre- 
sponding to  the  different  orders  of  monks  among  the  Christians.  It 
,  would  be  difficult  to  determine  the  age  to  which  the  origin  of  the 
I  dervishes  is  to  be  referred.  From  time  almost  immemorial,  pious  men 
I  in  the  East,  as  elsewhere,  seem  to  haye  thought  it  meritorious  to 
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renounce  the  enjoyment  of  temporal  thipgs  and  the  ties  of  domestic 
and  social  relations^  and  to  live  in  poverty  and  solitude  for  the  purpose 
of  tunung  ^eir  thoughts  altogether  towards  spiritual  matters.  Oriental 
tradition  ma^kes  the  order  of  herpiita  as  ancient  not  only  as  St.  John 
the  Baptijst  or  Elias,  hut  even  as  the  time  ol  Seth.  In  the  Koran 
poverty  is  recommended  as  meritorious ;  and  Mohammed  i^  r^port^ 
to  have  said^  "  See  that  ye  come  poor  before  God^  for  the  poor  shall 
have  the  firat  place  in  his  mansion."    J&mi,  the  well-known  Persian 

Siet,  is  the  author  of  an  esteemed  work  on  Uie  lives  of  the  SUfU,  or 
ohammedan  mystics.  Among  the  Turks  several  orders  of  laklrs  or 
dervishes  exist.  The  principal  one  is  that  of  the  MaiUavU,  founded 
bv  the  celebrated  Persian  poet  Jel&leddin  B<imij  who  died  in  12^ 
njd  dervishes  of  this  order  have  ^  great  pionastery  at  Qalati^aQd 
another  at  Iconium.  Their  demeanour  is  very  humble,  and  their  robes 
are  extremely  coarse ;  besides  the  fast  during  the  month  of  Ramazan^ 
l^ey  keep  a  weekly  fast  on  every  Thursd^.  It  is  part  of  their  re- 
l^ous  practices  to  turn  round  with  great  yelocity  to  the  sound  of  a 
pipe,  repeating  loudly  and  slowly  the  words  "  La  illa^  illahlah/'  dwelling 
on  each  syllable ;  and,  when  the  music  ceases,  to  stop  at  once,  without 
showing  symptoms  of  giddiness.  They  may  leave  their  order,  and  are 
then  released  from  their  vow  of  chastity,  and  permitted  to  marry. 
Some  amuse  the  common  people  by  tricks  of  legerdemain,  or  apply 
themselyes  to  the  practice  of  sorcery  and  conjiurationa.  They  are  no- 
torious for  their  fondness  for  intoxicating  liquors  and  for  opium.  They 
have  convents  in  yearly  all  Mohammedioi  ooimtries,  which  serve  the 
travelling  pilgrims  of  this  order  as  inns.  The  order  of  the  Ruf&'is,  or 
howling  dervishes,  founded  1182,  by  Sheikh  Ahmed  Buf^,  is  distin- 
guished by  the  strange  excesses  of  self-niort^ficatioB  to  v^hich  its 
members  are  carried  by  their  fanaticism.  Ji^  their  weekly  asfiemblies 
in  the  hall  of  their  convents^  socne  are  always  selected  to  hold  a  red-hot 
piece  of  iron  between  their  teeth  till  it  becomes  cool,  while  the  others 
moke  deep  ii^cisions  in  their  bodies  with  sharp-edged  instruments. 
Another  class  of  dervishes  is  that  of  the  Calenders.  They  are  distin- 
guished hj  the  singiUarity  of  their  dress,  which  is  sometimes  made  of 
party-coloured  cloth,  and  aometimes  consists  of  a  tiger's  or  sheep's 
hide,  or  is  made  of  iron.  Frequently  the  Calenders  go  about  htdf- 
naked,  with  their  skin  painted  red  or  bh^^.  ^>ey  wear  feathers  in 
their  ears,  and  have  their  heads  covered  ^with  hats  or  turbans  of  a 
fanciful  shape.  In  their  girdles  they  carry  a  plate  or  bowl,  which  they 
hold  out  to  receive  charities.  They  often  visit  coffee-houses  and  other 
places  of  public  resort  to  pre^Ksh,  and  act  as  if  the^  were  inspired.  In 
their  religious  opinions,  the  greater  variety  prevails.  There  are  other 
orders,  distioguiahed  by  certain  peculiarities}  ftf>n^e  of  which  are  of 
older  origin  thau  the  above,  but  none  are  of  ^ual  importance.  The 
dervishes  do  not  seem  to  be  much  respected  by  the  public ;  thc^  are 
considered  as  hypocrites,  who  have  assumed  a  sanctimonious  f^pear- 
ance  in  order  to  have  a  pretext  for  idleness,  and  who  clandestinely 
indulge  in  the  grossest  hcentiousness.  All  dervishes,  with  the  excep- 
tion of  the  MaiUavl,  are  allowed  to  marry ;  b^t  th^  ar^  phliged  to 
sleep  ojc^e  or  two  nights  in  the  ooqvent  of  their  order. 

(Paul  Rvcaut^  Tke  Pretmt  State  of  the  OUoman  JSv^fnre,  1668]  Yon 
Hammer,  Uetckickte  der  Osmani^chen  Beioks,) 

DESCANT,  in  Music  (the  etymology  is  doubtful)  signififis,  in  strict 
language,  a  melody  or  air,  extemporised  on  a  canto-fenno  [Plain 
CHakt],  or,  in  other  woprds,  an  ^nlareing  atTifUj^rowiiQ,  that  is,  unpre- 
meditatedly,  on  a  given  subject,  which  subject,  sung  by  another  voice, 
or  other  voices,  forms  the  accompaniment  of  the  descant.  Thvis  the 
term  was  understood  in  the  11th  and  12th  centuritti,  bpth  by  fVan- 
chinus  and  John  de  Muris ;  but  afterwords  it  became  pyBopympus  ^vith 
counterpoint.  rCouNTERPoiNT,]  It  has  now,  however,  lallen  iuto 
disuse,  and  is  seldom  met  with,  except  in  dictionaries. 

DESCENT,  in  English  kw  (from  discent,  Norman  French  and  so 
written  in  our  older  law  books),  may  be  defined  the  act  of  laW  by 
which  on  the  death  of  the  OTvner  of  an  inheritance,  without  making 
any  disposition  thereof,  it  is  cast  upop  another  as  an  heir.  Inheritance 
is  sometimes  used  in  the  same  sense,  though  it  ra^er  signifies  that 
which  is,  or  may  be,  inherited,  or  tal^enby  descent.  (Littleton,  sect.  9.) 

1.  The  law  oi  inheritance  with  respect  to  descents  which  have  t^en 
place  since,  or  sh^ll  take  place  after  the  1st  of  January,  l£i84,  is  now 
regulated  by  the  Act  3  &  4  Wm.  IV.  c.  106,  but  some  notice  of  what 
the  law  was  before  that  time  is  necessary ;  since  it  is  the  constant 
practice,  in  the  investigation  of  titles  to  property,  to  inquire  what 
happened  ^ty  or  sixty  years  ago. 

2.  The  death  of  the  owner  of  the  inheritance  is  the  occasion  pf  the 
descent  of  it.  In  his  lifetime,  there  can  be  no  descent,  and  therefore 
no  heir,  though  there  may  be  an  "  heir  apparent,"  or  "  heir  presump- 
tive ;"  an  heir  apparent  being  he  who  must  be  the  heir,  if  he  livep  till 
the  inheritance  descends ;  an  heir  presumptive,  he  who  may  be  fore- 
stalled by  the  birth  of  a  nearer  heir. 

3.  The  person  who  dies  must  be  at  hu  death  owner  ol  the  in- 
heritance, or  no  descent  of  it  will  then  take  place. 

4.  Inheritances,  hereditavfientg,  things  which  may  be  inherited  or 
taken  ly  dacent,  are  various.  The  principal  of  these  is  the  crown,  the 
descent  of  wliich  differs  in  one  n^iterial  respect  from  thi^t  of  a  private 
inheritance,  inasmuch  as  where  there  are  no  sons  of  the  king,  an 
elder  daughter  takes  the  whole  of  the  inheritance,  in  exclusion  of  the 
younger  sisters.  Again,  dignities  and  honours,  as  baronies  and  other 
|)eerage8,  are  descendible,  according  \o  the  limitations  contained  in  the 


patents  by  which  they  were  created.  If  created  by  summoina  in  the 
first  instance,  they  are  called  dignities  in  fee,  and  are  descendible  to 
females,  [Babqw?.]  Finally,  all  the  'subjects  qf  real  property  and 
all  annuities,  o|&ces,  |Ad  whatever  other  things  may  be  "held  in 
fee,"  are  "  ^^s^^i^dible,"  and  this  whether  they  are  v^  poapession,  re- 
version, remainder,  or  expectancy.  So  are  all  rights  and  titles  to 
thi|igB  that  nvay  b^  held  ^  fee,  and  the  expectancy  of  an  heir  f^parent 
or  presumptive.  There  are  also  "descendible  freeholds,"  that  is, 
es^tes  created  by  peases  for  lives,  which,  though  not  estates  in  fee, 
noay  during  their  continuance  be  iq^erited  as  i^f  th^  were.  It  has 
been  already  noticed  [Chattel]  that  the  large  class  of  things  called 
chattels  iM*e  not  generally  the  subject  qI  d^cent^  but  that  some  of 
them  are. 

5.  Upon  the  death  of  the  owner,  the  law  casta  the  inheritance 
upon  the  heir,  without  any  act  done  by  lixax,  or  price  paid  for  hii 
acquisition  :  in  both  these  respeoU^,  the  present  law  of  deacexit  differs 
from  the  old  feudal  customs  from  which  it  is  derived.  According  to 
the  old  feudal  customs,  upon  the  death  of  the  tenant  of  a  fee,  the  lord 
of  whom  it  was  held  was  entitled  to  tak:e  and  retain  it  till  the  heir,  for 
whom  proclamation  was  made,  appeared,  and  paid  a  sum  of  money 
called  a  relief  [Reliep]  as  the  consideration  for  his  admisaion  into 
the  tenancy ;  whereupon  "  seisin  '*  or  possession  waa  given  him, 
and  he  took  the  "  eath  of  fealty"  [Fsaltt],  and  if  the  tenancy  was 
by  "knight's  service,"  *'did  homage"  [Homage]  also  to  the  lord. 
All  this  was  more  like  a  new  donation,  than  the  present  quiet  succes- 
sion of  an  heir.  The  descent  of  copyholdsi  however,  is  still  regulated 
much  in  the  manner  described.  The  heir  was  not  however  formerly, 
to  ^e  same  extent  as  now,  subject  to  the  charges  and  debts  of  the 
deceased  tenant,  in  respect  of  the  property  descended  [Asssrs] ;  and 
he  had  also  an  advantage,  which  is  much  ina^ted  and  oonunented 
upon  by  the  old  law  writers,  though  its  value  is  not  so  apparent  to  us. 
The  descent  of  an  inheritance  of  which  the  rightful  owner  had  been 
disseised  or  imlawfully  dispossessed,  prevented  him  from  making  an 
entry  upon  the  heir  of  the  disaeisoir,  or  bringing  an  action  of  ejeclanent, 
the  right  to  maintain  which  ia  founded  upon  the  right  to  noake  an 
actual  entry,  and  left  him  <^J  "  *  writ  of  right,''  or  other  real  action, 
for  the  recovery  of  his  property.  One  whole  chapter  of  Littletons 
'  Tenures*  is  taken  up  with  treating  of  descents  which  "  toll "  (take 
away)  entries,  but  a  late  Act  (3  &  4  Wm.  lY.  a  217)  prevents  descents 
from  having  anr  longer  this  effect.  The  present  law  of  descents 
qualifies  materially  in  one  respect  the  title  of  the  heir  to  the  inheri- 
tance descended.  Though  it  makes  him  as  completely  the  owner  of 
it  as  if  he  had  purphased  it,  aa  to  right  of  enjoyment  and  power  of 
alienation,  it  does  not  a^ow  it  at  his  death  to  descend  as  if  he  had 
purchased  it;  but,  on  the  contrary,  deolares  that  it  shall  descend  as  if 
he  had  never  had  it.  Such  at  least  ia  the  new  la^  (s.  1,  2  oi  the  Act). 
The  heir  of  an  inheritance  must  be  always  the  heir  of  the  last  '*  pur- 
chaser" of  4t,  that  is,  of  the  last  parson  who  acquired  the  property 
"  otherwise  than  by  descent,  or  tLan  by  an  escheat  partition  or  in- 
cloBure,  by  the  effect  of  which  Ihe  land  jshaU  have  become  p^  of,  or 
descendible,  in  the  Bame  manner  as  other  land  aoquiced  by  descent" 
The  practical  importance  of  this  rule  cannot  be  imderstood  without 
knowin£|  who  the  person  is  who  in  any  case  is  designated  by  the  law  as 
the  "  heir"  to  another. 

As  to  deecente  in  fee  simple,  the  fundamental  rule  is,  that  any 
pe^-spn  rf  Inn  to  another,  that  is,  descended  from  the  same  anoestor, 
however  diatai^t#  may  be  hia  heir,  but  that  no  person  connected  with 
him  by  marriage  or  affinity  only  [AFJrufriT],  can  inherit  to  him.  If 
the  son  inherits  to  the  f ^er,  his  mother  cannot  succeed  to  him,  for 
thongh  she  may  be  heir  to  the  son,  she  cannuot  be  heir  to  the  father, 
from  whom,  and  not  from  the  son, "  the  descent  is  to  be  traced."  On 
the  other  hand,  if  the  father  inherits  to  the  son,  the  mother  may 
succeed  to  him,  for  though  she  cannot  be  the  heir  of  the  father,  sbd 
may  be  the  heir  of  the  son.  The  fee,  fief,  or  feud,  which  may  thus 
now  descend  to  the  kindred  of  the  purchaser  in  infinitum,  was  once 
nothing  more  than  a  life  interest  given  to  the  tenant  or  holder  of  it  in 
consideration  of  the  military  services  to  be  rendered  by  the  latter  to 
the  donor.  [Allojoiux.]  The  fee  was  afterwards  permitted  to  descend 
to  the  issue  of  the  original  grantee,  and  in  process  of  time  to  his 
collateral  heirs.  This  was  only  effected  by  means  of  a  fiction  :  for  ao 
firmly  settled  waa  the  notion  that  **  the  blood  "  (descending)  alone  of 
the  purchaser  or  original  grantee  could  be  allowed  to  inherit,  that  the 
feudal  h^w  was  never  brought  to  allow  collateral  heirs,  as  such,  to  be 
heirs.  But  when  %  feud  was  granted  vt  anti^um,  that  is,  to  he  hekl 
by  the  donee  as  if  it  had  descended  to  him  from  some  remote  un- 
known ancestor,  then  the  law  permitted  collateral  relations  however 
distant,  that  is,  relations  descended  from  any  common  ancestor,  how- 
ever remote,  to  inherit.  For  it  was  not  known  how  far  distant  the 
ancestor  was  who  was  supposed  to  have  been  the  purchaser,  nor  who  he 
was,  and  it  was  sufficient  that  the  heir  might  be  a  descendant  of  his. 
(See  for  the  early  history  of  inheritable  fiefs,  Robertson's  *  Charlee  V.* 
Sullivan's 'Lectures;'  Wright's  'Tenures;'  Gilbert  *  on  Tenures,'  by 
"Watkins;  Butler's  'Coke  upon  Littleton,'  191, a, n.  where  there  is 
an  excellent  comparison  of  the  Roman  and  feudal  laws  of  inhe- 
ritance.) 

While  the  )aw  however  went  thus  far,  it  did  not,  for  reasona  which 
some  writers  have  atteinpted  to  explain,  allow  the  Uneal  ance$ton  of  the 
purchaser  of  the  § it4ci  ancient  feud  to  inherit  it,  nor  hia  relations  by 
Digitized  tj    ^ _^^ 
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the  half-blood,  that  is,  persona  descended  not  from  the  same  fiftther 
and  mother  as  the  purchaser,  or  any  lineal  ancestor  of  his,  but  from 
one  of  them  only.  Still  fui-tiier  ezdusions  followed  from  the  rule 
which  was  afterwards  established,  tiiat  the  heir  of  the  fee  must  be  the 
heir  of  the  person  last  ieised  or  possessed  of  it,  as  well  as  a  kinsman  of 
the  whole  blood  to  the  actual  purchaser.  Among  the  practical  con- 
sequences of  this  rule  wefe  the  following :  That  if  the  child  of  the 
actual  purchaser  inherited  to  him,  and  became  seised,  the  purchaser's 
child  by  another  wife  could  not  succeed,  because  only  half  brother  to 
the  person  last  seised;  and  that  if  the  father's  brother  inherited  to  the 
son  and  became  seised,  the  mother's  brother  could  not  succeed,  because 
only  related  by  marriage  to  the  person  last  seised.  All  these  exclusions 
and  the  fictions  of  the  ancient  feuds  are  done  away  with  by  the  new 
Act,  the  effect  of  which  is,  as  before  said,  to  admit  among  the  heirs  of 
the  purchaser  all  his  kindred,  both  of  the  whole  and  tiie  half  blood, 
and  notwithstanding  any  previous  descent  to  any  heir  of  his.  This  it 
does  by  enacting  that  every  lineal  ancestor  shall  be  capable  of  being 
heir  to  anv  of  his  issue  (a.  6) ;  that  any  person  related  to  the  purchaser 
by  the  half  blood  shall  be  capable  of  being  his  heir  (s.  9),  and  that  in 
every  case  descent  shall  be  traced  from  ^e  purchaser  (s.  2).  Still, 
however,  the  wife  or  her  relations  cannot  inherit  to  the  husband,  nor 
the  husband  or  his  relations  to  the  wife.  But  the  hardship  of  these 
exclusions  is  at  least  mitigated  bv  the  law  of  dower  and  curtesy,  which 
must  be  read  together  with  the  law  of  descent  as  one  law.  It  remains 
to  show  in  what  order  the  kindred  of  the  purchaser  inherit.  The  old 
law  on  this  subiect  is  reduced  by  Blaokstone  to  seven  rules,  which 
have  been  generally  copied  by  later  writers ;  but  the  new  Act  so  inter- 
feres with  them,  and  they  seem,  besides,  to  be  so  capable  of  being  sim- 
plified, that  we  shall  propose  instead  of  them  the  following;  rules, 
which,  it  is  believed,  embody  the  present  law  on  this  subject.  We 
shall  follow  Blackstone's  plan  of  stating  the  rules  in  the  order  in  which 
they  may  have  to  be  a|)plied  in  searching  for  an  heir. 

1.  The  child  (if  any)  of  the  last  owner  deceased  is  the  heir  of  the 
purchaser.  Thus  not  only  is  the  child  of  the  purchaser  his  heir  upon 
his  death,  but  if  any  other  heir  of  the  purchaser  dies  after  having  in- 
herited, kit  diild  is  the  heir  of  the  purcnaser. 

2.  The  person  through  whom  another  must  trace  his  descent  from 
the  purchaser  is  (if  living)  the  heir  before  that  other  person.  Kow, 
bearing  in  mind  that  descent  is  always  to  be  traced  lineally,  that  is, 
either  from  parent  to  child,  grandchild,  ke,,  or  vice  vend,  it  foUows  that 
the  purchaser's  child  must,  if  living,  inherit  before  ku  child,  the  brother 
before  the  nephew,  the  father  before  the  brother  or  the  grandfather,  &c. 
If  the  purchaser  had  a  child  who  died  in  his  Ufetimo,  leaving  a  child, 
that  dmd  is  the  purchaser's  heir,  according  to  rule  1 ;  for  the  expect- 
ancy of  the  child  of  being  next  heir  to  the  purchaser  descended  upon 
his  death  to  his  child^  as  being  his  next  heir,  who  consequently  becomes, 
upon  the  purchaser's  death,  kts  heir.  It  is  surprising  that  this  pliun 
and  certainly  true  explanation  of  the  effect  in  question  has  been  over- 
looked by  all  the  writers,  on  the  law  of  descents,  who  lay  down  a 
separate  rule  (the  4th  of  Blackstone's)  to  account  for  it. 

According  to  these  rules  1  and  2,  the  effect  of  which  is  very  much  to 
simplify  the  course  of  descents,  when  an  inheritance  has  once  got  into 
a  line,  it  will  keep  continual! v  descending  in  that  line,  till  the  line  ends ; 
and  then  it  will  only  go  back  as  far  as  the  head  of  the  next  line,  whidi 
springs  from  the  line  in  which  it  has  been  descending,  and  wiU  descend 
in  that  line,  and  so  on ;  thus : — 


d.  Of  persons  related  to  each  other,  as  brothers  and  nsters,  the  malei 
inherit  before  the  females :  the  former  successively  in  order  of  birth ; 
the  latter  altogether  in  equal  shares,  being  therefore  called  coparceners, 
(Tliis  rule  is  qualified  by  rule  6.)  Hence  the  sons  of  the  purchaser 
inherit  before  the  daughters,  and  first  his  eldest  son,  then  ms  second, 
Ac. ;  then  all  his  daughters  together.  It  makes  no  difference  whether 
the  coparceners  are  related  to  each  other  by  the  whole  or  the  half 


blood.    Tills  division  among  females  often  caoses  the  minute  aplitting 
of  inheritances,  as  l^us : — 

Puitfaaser  (dead)« 


D&agbter  (deadh 

i> 
f — I 


DMchter  (dead) 

1» 


Or.  Dm'. 

i 


Or.  Dmk 
k 


I  I 


Or.  Daun 


Or.  Da«». 


According  to  the  ciistom  of  gaveVcind,  all  the  sons,  and  in  default  of 
sons,  all  the  daughters  inherit  together  as  coparceners.  As  to  the 
custom  of  Borough  English,  see  that  title. 

4.  Every  male  ancestor  inherits  before  any  female  one.  This  is 
qualified  by  rule  2.  (See  s.  7  of  the  new  Act.)  Hence  the  father  takes 
before  the  mother,  &c.,  but  not  the  mother's  father  before  her,  for  he 
claims  through  her. 

5.  Those  who  are  relations  by  the  half  blood  to  the  purchaser  inherit 
Aext  after  their  brothers  and  sisters,  who  are  relations  by  the  whole 
blood  to  the  purchaser.  (Qualified  by  rule  4  and  2 :  see  s.  9  of  the' 
new  Act.)  What  the  half  blood  is  has  been  already  explained.  Thus 
(by  an  exception  to  rule  8)  the  half  brother  takes  after  the  whole 
sister,  and  the  half  sister  does  not  share  with  the  whole  sister.  The 
like  is  true  of  half  uncles,  &c.  According  to  this  rule  5,  however,  the 
purchaser's  brother  of  the  half  blood  on  the  part  of  the  mother  does 
not  take  next  after  his  brother  of  the  whole  blood,  for  such  half 
brother  claims  through,  and  therefore  takes  after  (rule  2)  the  mother, 
who  (rule  4)  is  postponed  to  the  father. 

6.  The  mother  of  the  more  remote  male  ancestor  inherits  before 
the  mother  of  the  less  remote ;  and  the  mother  of  any  male  ancestor 
before  the  mother.  (See  s.  8  of  the  new  Act.)  Thus  the  father's 
mother  takes  before  the  mother,  and  the  father's  father's  mother 
before  the  father's  mother,  &c. 

These  six  rules,  read  one  with  another,  will,  it  is  believed,  point  in 
any  case  to  the  heir.  It  is  observable,  and  in  Uiis  respect  the  new 
differs  from  the  old  law,  that  there  cannot  be  a  nearer  heir  bom  after 
the  heir  who  has  inherited.  Formerly  the  sister  of  the  purchaser 
might  inherit,  and  a  brother  of  his  be  afterwards  bom,  in  which  case 
the  iilheritance  shifted  to  the  latter.  But  at  present  this  cannot  be, 
as  the  father  takes  before  his  childreii  (rule  2),  and  all  children  in  the 
womb  are  considered  by  law  as  if  bom.  The  practical  difficulty  in 
finding  an  heir  or  provihg  a  title  by  descent  is,  not  to  understand  the 
law,  but  to  ascertain  and  prove  the  facts  on  which  the  law  must 
operate.  (As  to  this,  see  Burton's  '  Compendium  of  the  Law  of  Real 
Property.*)  The  new  Act  provides  against  the  difficulty  of  tracing 
descent  from  the  purchaser,  bv  the  enactment  that  the  last  owner 
shall  be  always  presumed  to  be  the  purchaser  till  the  contraty  is 
proved  (s.  2). 

To  comment  at  length  upon  the  rules  regulating  the  course  of  de- 
scent is  beyond  our  limits.  Some  observations  and  references  are 
however  necessary.  ]ftule  8,  which  makes  the  eldest  son,  brother,  ftc., 
sole  heir,  exclusive  of  the  other  children,  or  the  other  nephews  and 
nieces.  &c.,  is  well  known  by  the  name  of  "  the  law  of  primogeniture." 
It  is  almost  peculiar  to  our  country,  not  having  been  observed  by  the 
ancients,  and  being  generally  abolished  where  it  existed  on  the  Con- 
tinent and  in  the  United  States  of  America.  For  the  history  of  this 
rule,  see  Hale's  '  History  of  the  Common  Law  ;*  Sullivan's  '  Lectures ;' 
Robinson  on '  Qavelkind ;'  2  Blackstone's '  Com. ; '  Wright's  '  Tenures ;  * 
and  for  observation  on  its  expediency.  Smith's  '  Wealth  of  Nations.' 
The  preference  of  males  to  females  is  not  so  peculiar.  The  Jews, 
Athenians,  and  Arabians,  though  not  the  Romans,  gave  the  Inheritance 
to  sons  exclusive  of  daughters.  (For  the  Athenian  law  of  inheritance, 
see  Jones's  '  Isseus ; '  for  that  of  the  Jews,  Selden  '  de  Successionibus 
apud  Hebrseos.*)  This  is  not  however  the  case  among  most  foreign 
nations  at  present.  The  preference  of  the  child  of  the  elder  son  dead 
in  the  purchaser's  lifetime  to  the  younger  son  (which  we  have  endea- 
voured to  show  is  the  necessary  consequence  of  rule  1)  has  some  inter- 
esting historical  associations.  The  law  on  this  point  seems  to  have 
been  derived  from  the  civil  law,  and  not  to  have  been  settled  till  after 
most  of  the  other  rules  of  descent.  It  was  still  somewhat  doubtful 
when  King  John  kept  his  nephew  Arthur  from  the  throne  by  disputing 
it.  (See  2  Bl. '  Com. ;  *  Sullivan's '  Lectures,*  lect.  14.  In  Robertson's 
'  Charles  V.,'  vol.  I,  p.  272,  there  is  a  curious  story  of  the  trial  by 
combat  of  this  point  of  law.) 

The  descent  of  estates  tail  (regulated  by  stat.  8  Edw.  I.,  c.  1)  differs 
from  that  of  fees  simple  principally  in  this,  that  only  the  descendants 
of  the  first  donee  can  inherit ;  and  of  these  only  males  claiming  ex- 
clusively through  males  can  be  heirs  when  the  estate  is  in  '^  tail  male :" 
when  it  is  in  tail  female  (a  mode  of  gift  which  is  quite  obsolete),  only 
females  claiming  exclusively  through  females.  [Entail.]  The  limited 
descent  of  the  estates,  together  with  other  qualities  of  them,  makes 
them  the  best  representatives  at  present  existing  (excepting  indeed 
copyholds)  of  the  ancient  fiefs. 

(On  the  law  of  descent,  as  it  existed  before  the  late  Act,  see  Sir 
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Matthew  Hale's  History  of  the  Common  Lmc,  chap.  xL  ;  2  Black.  Com., 
chap.  xiv. ;  Cruise's  IHgesf,  vol.  iii. ;  Watkins  on  Descents,  principally 
treats  of  curious  points,  many  of  which  have  ceased  to  be  important. 
As  to  the  reasons  for  the  new  alteration,  see  First  Report  of  Real 
Property  Commissioners.) 

DESCENT  OF  BODIES.    [Fall  op  Bodies.] 

DESERTER,  an  officer  or  soldier  who,  either  in  time  of  peace  or 
war,  abandons  the  regiment,  battalion,  or  corps  to  which  he  belongs, 
without  having  obtained  leave,  and  with  the  intention  not  to  return. 

As  the  last-mentioned  circimistance  distinguishes  the  crime  of 
desertion  from  the  less  grave  offence  of  being  absent  without  leave,  it 
becomes  necessary,  before  the  conviction  of  the  offender,  that  evidence 
should  be  apparent  of  such  intention.  The  evidence  may  be  obtained 
generally  from  the  circumstances  under  which  the  deserter  is  appre- 
hended ;  for  example,  he  may  have  been  found  in  a  carriage  or  vessel 
proceeding  to  a  place  so  distant  as  to  preclude  the  possibility  of  a 
return  to  his  corjw  in  a  reasonable  time;  or  letters  may  have  been 
found  in  which  an  intention  to  desert  is  expressed ;  or  some  offer  may 
have  been  made  by  him  of  enlisting  in  another  corps,  or  of  entering 
into  some  other  branch  of  the  service. 

The  civil  courts  of  law,  in  this  country,  have  ever  had  authority  to 
try  offenders  accused  of  desertion ;  but  they  have  long  since  ceased  to 
exercise  such  authority,  and  they  now  interfere  only  in  the  rare  case  of 
an  appeal  from  the  decision  of  the  court-martial  which  is  held  for  the 
purpose  of  investigating  the  charge  and  awarding  the  punishment. 
The  latter  courts  are  permitted  the  exercise,  to  a  certain  extent,  of  a 
discretionary  power  in  proportioning  the  punishments  to  the  degrees 
of  criminality  in  the  accused;  and  such  a  discretionary  power  is 
generally  considered  more  likely  to  promote  the  ends  of  justice  than 
the  stern  rule  pursued  in  civil  courts,  where,  as  the  jury  see  no 
middle  course  between  a  certain  degree  of  punishment  and  entire 
acquittal,  the  criminal  frequently  escapee  through  their  compassion, 
because  the  punishment  appears  disproportionate  to  the  crime. 

The  practice  of  deserting  from  one  regiment  or  corps,  and  of  enlisting 
in  another,  either  from  caprice  or  for  the  sake  of  a  bounty,  having  been 
very  frequent,  a  particular  clause  has  been  inserted  in  the  Articles  of 
War,  in  order  to  prevent  this  abuse.  It  declares  that  any  non-com- 
missioned officer  or  soldier  so  acting  shall  be  considered  as  a  deserter, 
and  punished  accordingly ;  and  that  any  officer  who  knowingly  enlists 
such  offender  shall  be  cashiered.  And  notwithstanding  that  such 
re-enhstment  is  unlawful,  the  soldier  who  afterwards  absconds  from 
the  corps  is  punishable  as  a  deserter ;  and  upon  any  trial  for  desertion, 
any  desertion  previous  or  subsequent  to  that  for  which  the  prisoner  is 
being  tried,  if  duly  stated  in  the  charges,  may  be  given  in  evidence 
against  him.  Any  officer  or  soldier  who  may  advise  or  encourage 
another  to  desert  is  also  punishable  by  a  general  court-martial. 

Absconding  from  a  recruiting  party  after  having  received  the  enlisting 
money  is,  after  the  expiration  of  ninety-six  hours,  declared  to  be 
desertion,  although  such  recruit,  in  consequence  of  his  absence^  has 
not  been  attested.  And  an  apprentice  who  enlists,  representing  him- 
self as  free,  if  he  afterwards  quit  the  corps,  is  esteemed  a  deserter 
unless  he  deliver  himself  up  at  the  expiration  of^  his  apprenticeship. 
Persons  who  fraudulently  confess  themselves  to  be  deserters  are  liable 
to  serve  in  any  of  her  Majesty's  forces  as  her  Majesty  shall  think  fit 
to  appoint,  aithough  such  persons  have  not  been  actually  enlisted  as 
soldiers ;  or  they  may  be  convicted  and  punished  as  rogues  and  vaga- 
bonds, or  charged  with  obtaining  money  under  false  pretences,  and  3ie 
confession  and  receiving  subsistence  as  soldiers  by  such  persons  are 
made  evidence  of  the  false  pretence. 

A  non-commissioned  officer  or  soldier  who  simply  absents  himself 
from  his  corps  without  leave  is  exonerated  from  the  graver  part  of  the 
charge,  if  any  circumstances  can  be  adduced  from  which  it  may  be 
inferred  that  the  absence  was  intended  to  be  but  for  a  short  time. 
Such  circumstances  are  :  goods  of  value  being  left  behind ;  the  occu- 
pation in  which  the  absentee  is  found  to  be  engaged  being  in  its  nature 
temporary ;  an  intention  of  returning  having  been  expressed ;  or  again, 
the  offender  suffering  himself  to  be  brought  back  without  resistance. 
Simple  absence  without  leave  is  referred  to  regimental  courts-martial 
merely,  and  these  award  the  punishment  discretionally. 

The  Mutiny  Act  authorises  general  courts-martial  to  condemn  a 
culprit  to  death,  should  his  crime  be  found  to  deserve  the  extreme 
punishment ;  in  other  cases  they  may  sentence  him  to  a  term  of  penal 
servitude  not  less  than  four  years,  or  to  a  term  of  imprisomnent,  or  to 
corporal  punishment  not  exceeding  fifty  lashes  with  imprisonment, 
and,  in  addition  thereto,  the  loss  of  additional  pay,  or  good  conduct 
pay,  or  pension,  to  which  he  might  have  been  entitled. 

DESERTS.  This  word  is  of  very  vague  signification;  it  is  used 
generally  to  designate  an  unmhabited  place,  a  solitude,  and  in  this 
sense  18  equally  applicable  to  the  fertile  plains  watered  by  the  Maraiion 
and  the  sandy  wastes  of  Libya.  It  is,  however,  more  exclusively  appro- 
priated to  sandy  and  stony  plains. 

Siliceous  sand,  to  which  the  term  most  commonly  applies,  has  been 
originally  produced  by  the  disintegration  of  the  crystalline  rocks,  or  by 
the  mechanical  comminution  of  flint  itself,  each  particle  being  a  frag- 
ment of  quartz  or  of  flint.  Among  geological  changes  always  proceed- 
"'k •  *t  ^e-ag«<regation  and  consolidation  of  these  grains  into  sandstone, 
which,  under  the  continued  action  of  subterranean  heat,  becomes  meta- 
morphosed mto  quartz-rock ;  and  this  also,  in  the  lapse  of  ages,  may 


itself  become  disintegrated,  and  return  to  sand  again.  Sand  is  of  great 
importance  to  man,  by  reason  of  the  fertility  which  its  admixture  with 
clayey  soils  procures,  and  by  the  innumerable  uses  to  which  it  is  applied 
in  the  arts.  Clays  themselves  consist  of  silicate  of  alumina  mingled 
with  silica  in  a  still  more  minute  state  of  division  than  that  of  sand, 
resulting  from  the  chemical  decomposition  of  felspar,  and  of  other 
minerals  entering  into  the  constitution  of  rocks.  Calcareous  sand  origi- 
nates sometimes  in  the  disintegration  of  limestone  rocks,  more  rarely 
in  the  chemical  precipitation  of  carbonate  of  Ume,  but  most  frequently 
and  abimdantly,  as  in  much  of  the  sand  of  the  sea  and  of  rivers,  in  the 
comminution  of  corals  and  the  broken  shells  of  mollusks,  crustaceans, 
echinoderms,  and  other  marine  or  aquatic  animals,  the  hard  parts  of 
which  consist  of  carbonate  of  lime,  mingled  with  the  entire  shells  of 
foraminifera  and  minute  mollusks.  Of  this  last  description  of  crdca- 
reous  sand,  that  of  Bermuda  is  a  remarkable  example.  In  many 
instances  siliceous  and  calcareous  sand,  and  the  latter  of  several  or  of 
all  kinds,  are  mixed  together.  The  siliceous  is  the  most  permanent, 
calcareous  sand  being  soluble,  and  in  fact  constantly  subject  to  si^lu- 
tion,  in  rain-  and  in  spring-water  charged  with  carbonic  acid.  The 
sand  of  deserts  is  characteristically  (though  not  exclusively)  siliceous, 
such  sand  being  the  most  abundant  because  siliceous  rocks  predominate 
in  the  known  crust  of  the  globe,  and  silica  is  the  most  abundant  earth 
in  nature. 

It  was  here  remarked  in  this  article,  as  originally  published,  that 
*'  in  considering  the  vast  seas  of  sand  which  cover  such  an  amazing 
proportion  of  the  earth's  surfece,  we  are  tempted  to  believe  that 
there  is  too  much  of  it,  and  that  jt  had  been  better  if  in  its  8t«wd 
were  rich  meadows  and  arable  land ;  but  since  deserts  exist,  we  mwA. 
remain  persuaded  that  they  are  necessary  to  the  general  economy  of 
the  globe." 

But  there  may  be  too  much  of  sand,  and  it  may  be  true  that  it 
would  be  better  if  in  its  stead  there  was  land  susceptible  of  cultivation, 
and  yet  deserts  may  be  necessary  to  the  general  economy  of  the  glot*?, 
as  it  at  present  exists.  We  have  no  d  priori  knowledge  of  the  true 
order  of  nature ;  and,  besides,  deserts,  as  we  shall  presently  find,  con- 
stitute merely  one  term  of  the  series  of  forms  which  the  actual  surface 
of  the  earth  has  to  take  during  the  ceaseleos  mutations  which  preserve 
it  in  a  fit  condition  for  the  support  of  organic  existence,  and  finally  of 
man  himself. 

A  general  view  of  what  may  be  termed  the  geological  philosophy  of 
deserts  was  given  by  Dr.  Ami  Bou^,  in  his  explanatory  memoir  of  his 
geological  map  of  the  globe,  communicated  to  the  Association  of 
German  Naturalists  at  Qratz  in  1843,  and  read  also  to  the  Geological 
Society  of  Fi-ance  in  the  following  year,  and  published  in  that  s^wiety'd 
'  Bulletin,'  second  series,  vol.  L,  pp.  296-371  (Deserts,  pp.  326-3/7). 
With  some  corrections  and  additions,  the  following  statement  of  tlua 
view  is  derived  from  Dr.  Bond's  memoir,  as  given  in  a  condensed  form  in 
Keith  Johnston's  '  Physical  Atlas.' 

Among  the  facts  of  physical  geogi-aphy  of  greatest  importance 
towards  deciphering  the  geology  of  a  country,  we  must  lunk  the 
locahty  of  deserts,  or  of  places  where  water  is  rare  and  vegetation 
almost  or  wholly  wanting.  Deserts,  properly  so  called,  infallibly  point 
out  districts  of  the  globe  into  which,  at  a  comparatively  recent  ge-rlo- 
gical  epoch,  our  present  seas  were  prolonged  in  great  gulfs  or  straito, 
or  which  were  occupied  by  actual  mediterraneans  that  have  now  disap- 
peared wholly  or  in  part,  and  which  gradually  changed  into  fresh- water 
lakes  previous  to  their  escape  or  entire  drying  up.  [Salt-water  lakes, 
however,  have  in  most  cases,  if  not  in  all,  been  an  intervening  term, 
and. in  many  instances  the  only  one,  as  is  evident  from  some  of  the 
North  African  and  Persian  deserts,  among  others.]  It  is,  in  fact,  a 
physical  impossibility  that  a  true  desert  can  expose  any  ancient  forma- 
tion ;  for  every  district  of  that  description  must  sooner  or  later  hav^ 
been  covered  by  a  more  modem  deposit,  more  or  less  fit  for  sustaining 
vegetation.  It  is  undisputed  that  our  marine  sandy  beaches  arv^  the 
only  formations  now  in  progress  at  all  identical  with  deserts  ;  and  th.'it 
it  is  only  the  tertiary  formation,  whether  of  salt  or  fresh  water,  and 
especially  the  strata  of  the  arenaceo-cretaceous  system,  which,  by  means 
of  the  variety  of  sands,  gritstones,  limestones,  and  clays  which  they 
include,  can  originate  expanses  of  sand  interspersed  tnth  fertile  oases. 
These  facts  Suffice  to  demonstrate  the  modem  origin  of  deserts  in 
general,  and  fix,  also,  in  Dr.  Bond's  opinion,  the  comparative  age  of  the 
red  and  white  sandstones  of  Northern  Africa,  We  deduce,  further,  he 
continues,  that  the  formation  of  a  desert  presupposes,  the  vicinity  of 
certain  strata  or  rock-mass^,  the  presence  of  certain  marine  currents, 
and  especially  a  position  between  great  ancient  chains  of  mountains 
which  the  water  could  abrade,  in  order  to  form,  with  the  siliceous 
portions  of  their  structure,  either  extensive  alluviums  or  strata  of 
sandstone  easDy  disintegrated.  To  apply  these  conceptions  :  we  find  in 
Egypt,  in  Nubia,  in  Dongola,  towards  the  south  of  Sahara,  in  the 
regency  of  Tripoli,  in  Arabia  Petraca  and  Arabia  Felix,  and  in  Persia, 
the  inferior  cretaceous  formation  giving  rise  to  moving  sands  and  to 
rocks  of  friable  sandstone,  like  those  seen  at  Mans  and  in  Saxon  Swit- 
zerland ;  whilst  in  the  rest  of  Sahara  and  of  Persia,  in  Egypt,  in  Meso- 
potamia, on  the  banks  of  the  lower  Indus,  in  Central  Asia,  and  Westom 
Australia,  the  tertiary  strata,  or  even  the  alluviums,  have  the  chief 
share  in  the  production  of  oceans  of  sand  interspersed  here  and  there 
with  saline  efflorescences.  Other  strata  or  rocks  are  observed  in  deserts, 
on  account  of  the  tendency  of  the  moving  soil  of  the  latter  to  invade 
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and  cover  up  everything  which  does  not  oppose  such  domination,  either 
by  its  elevation  above  the  general  level  of  the  plain  or  by  means  of  its 
waters ;  and  this  is  the  reason  why  a  variety  of  rocks  have  been  sup 
posed  to  be  originally  connected  with  deserts,  over  which  they  have  m 
reality  merely  extended  their  sands  derived  from  the  sources  already 
stated.  Thus,  on  the  two  borders  of  the  Red  Sea,  granitic  rocks,  as 
well  as  crystalline  schists  and  cretaceous  or  tertiary  limestones,  form  a 
constituent  part  of  the  soil  or  substratum  of  the  deserts.  This  also 
appears  to  be  the  case  with  some  parts  of  the  Asiatic  desert  of  Kobi, 
and  with  the  few  deserts  proper  of  South  America,  such  as  that  of 
Atacama,  covering  crystalline  schists.  At  the  eastern  base  of  the  Rocky 
Mountains,  in  North  America,  deserts  without  water  have  also  been 
produced,  it  is  said,  by  the  disaggregation  of  sandstones  of  uncertain 
age.  Still,  of  course,  the  sands  of  deserts  must  always  rest  on  some 
other  geological  formation,  like  the  sandy  beaches  of  the  present 
day. 

We  proceed  from  the  geology  to  the  physics  and  meteorology  of  the 
subject.  Professor  Tyndall  (*  Phil.  Trans.,'  1853)  having  found  that 
there  are  the  strongest  experimental  grounds  for  the  belief  that  silica 
possesses  a  higher  conductive  power  for  heat  than  some  of  the  metals, 
and  shown  that  the  average  conducting  power  of  wood  may  be  taken  at 
12",  while  that  of  silica  is  90**  (according  to  the  deflections  of  the  gal- 
vanometer employed  in  his  method  of  measuring  that  power),  remarks 
that  the  part  played  by  silica  in  exercising  an  influence  upon  climate 
has  hitherto  had  no  particular  importance  attached  to  it ;  and,  having 
also  cited  the  former  conclusions  of  De  la  Rive  and  De  Gandolle  relative 
to  the  influence  which  the  feeble  conducting  power  of  wood  must  exert 
in  preserving  within  a  tree  the  warmth  which  it  acquires  from  the  soil, 
proceeds  to  contrast,  in  exemplifviug  the  functions  in  nature  of  silica, 
two  regions  overspread  with  the  former  and  with  the  latter  respectively. 
"  Let  us  consider  for  a  moment  the  progress  which  takes  plfice  from 
sunrise  to  the  hour  of  maximum  temperature  in  a  region  overspread 
with  forests,  and  compare  it  with  that  which  must  take  place  in  the 
African  desert  In  the  former  case,  the  heat  slowly  and  with  difficulty 
penetrates  the  masses  of  wood  and  leaves  on  which  it  falls;  and  after 
the  point  of  maximum  temperature  is  passed,  the  yielding  up  of  the 
heat  acquired  is  proportionately  slow.  In  the  desert,  however,  the 
mass  of  silica  exposed  to  the  sun  becomes  burning  hot  as  the  hour  of 
maximum  temperature  approaches ;  but  after  this  is  passed  the  heat  is 
yielded  up  with  proportionate  facility.  Hence  a  maximmn  and  a  mini- 
mum thermometer  must,  in  the  latter  case,  mark  a  far  wider  range  of 
temperature  during  the  twenty-four  hours  than  the  former.  This 
agrees  with  observation.  In  Sahara,  to  use  the  words  of  Mrs.  Somer- 
ville,  during '  iJie  glare  of  noon  the  air  quivers  with  the  heat  reflected 
from  the  red  sand,  and  in  the  night  it  is  chilled  under  a  dear  sky 
sparkling  with  its  host  of  stars.'  Were  gypsum,  however  [of  which 
some  deserts  consist],  the  prevailing  mineral,  it  is  a  priori  certain  that 

this  could  not  be  the  case  to  anything  like  its  present  extent A 

cube  of  the  latter  substance,  examined  in  the  usual  manner,  produces  a 
deflection  of  19°  only.    It  is  scarcely  superior  to  wood." 

Deserts  of  sand  are  much  more  abundant  in  the  Old  than  in  the 
New  World.  Almost  every  plain,  even  the  best  cultivated  in  Europe, 
contains  patches  of  sand  of  greater  or  less  extent ;  but  to  confine  our- 
selves to  deterts,  properly  so  called,  let  us  consider  the  immense  surface 
which  they  occupy  on  the  ancient  continent. 

Africa,  from  its  western  coast,  between  the  Senegal  river  on  the 
south  and  Marocoo  on  the  north,  to  the  border  of  the  Red  Sea,  pre- 
sents one  vast  sea  of  sand,  occupying  upon  an  average  about  48  degrees 
of  longitude  and  10  of  latitude,  which  is  but  partially  interrupted  by  a 
projecting  part  of  Fezzan  and  by  the  narrow  valley  of  the  NUe.  This 
sterile  region  is  divided  into  two  unequal  parts ;  the  more  considerable, 
that  to  the  west,  being  called  the  Sahara,  or  Great  Desert,  and  the 
other,  to  the  eastward,  sometimes  bearing  the  name  of  the  Libyan 
Desert.  Both  the  one  and  the  other  inclose  a  few  small  fertile  spots 
called  Oases,  which  rise  in  the  midst  of  the  sands  like  islands  in  the 
ocean.  They  serve  as  a  resting-place  to  the  merchants,  who,  by  means 
of  camels,  poetically  termed  the  ships  of  the  desert,  traverse  these 
dismal  regions. 

The  Daert  of  Sahara  [Sahara,  in  Qsoo.  Div.]  is  represented  to  us 
as  covered  with  moving  sands  fonned  into  ridges  like  the  waves  of  the 
sea.  In  the  midst  of  these  sands,  whose  position  and  aspect  are  con- 
tinually changmg  by  the  effect  of  the  wind,  are  dispersed  a  few  rocky 
hills,  and  small  hollows  where  the  collected  waters  nourish  a  few 
shi-ubs,  ferns,  and  grasfses.  The  mountains  which  bound  the  desert  oh 
the  west  present  insulated  pinnacles,  descending  gradually  into  a  plain 
covered  with  white  and  shup  siliceous  stones,  and  which  is  at  last  con- 
founded with  the  sands.  At  T^gazza,  and  some  other  places  rock-salt, 
whiter  than  the  whitest  marble^  extends  in  vast  beds  beneath  a  stratum 
of  rock. 

*' During  the  greater  part  of  the  year,"  says  Malte  Brun,  "the  diy 
and  heated  air  presents  the  aspect  of  a  red  vapour ;  the  horizon  seems 
beaming  with  the  fires  of  innumerable  volcanoes.  The  rains,  which 
fall  from  July  till  October,  do  not  extend  their  uncertain  and  momen- 
tary benefits  to  all  parts  alike.  An  aromatic  harh  resembling  thyme, 
the  plant  which  bearcf  the  Sahara  berry,  acacias,  and  other  thorny 
shrubs,  nettles,  and  briars, — such  is  the  only  vegetation  which  is  met 
with  on  a  few  spots  in  the  desert.  Rarely  is  a  grove  of  date-trees  or  of 
other  plants  to  be  seen.    A  few  monkeys,  a  few  antelopes,  content 
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themselves  with  what  little  food  they  can  find.  The  ostrich  also 
inhabits  this  r^on  in  numerous  flocks,  feeding  upon  lizards  and  ^m»^]^ 
and  a  few  coarse  herbs.  Lions,  panUiers,  and  serpents,  often  of  a 
monstrous  size,  add  to  the  horror  of  these  dreadful  solitudes.  The 
desert  presents  no  traces  of  a  beaten  path,  and  the  caravans  that 
traverse  it,  directing  theu-  way  by  the  polar  star,  describe  a  tortuous 
road  in  order  to  profit  by  the  oases,  described  as  brilliant  with 
vegetation,  but  which  probably  owe  a  great  part  of  their  reputa- 
tion to  the  contrast  they  form  with  the  absolute  barrenness  of  the 
desert." 

Such  is  the  dryness  of  the  terrible  burning  wind  named  Samoom, 
Samum,  or  more  properly  SanUel,  that  it  frequently  absorbs  the  water 
contained  in  the  skins  borne  by  the  camels  for  the  use  of  the  merchants 
and  drivers.  A  last  cruise  of  water  has  been  sold  for  ten  thousand 
drachmas  of  gold.  In  1805,  an  akkabah  or  caravan,  composed  of  2000 
persons  and  1800  camels,  not  having  found  water  in  the  usual  halting 
places,  they  all,  men  and  animals,  perished  of  thirst  It  is  in  the  desert 
that  is  seen  most  particularly  that  singular  optical  illusion  termed  the 
Mirage,    [Mirage.] 

I>^ert  of  the  Norih-EoMt  aiid  East  of  Africa, — The  great  sandy  region, 
as  we  have  said,  is  contracted  in  one  place  by  the  country  of  Fezzan. 
To  the  east  and  south  of  this  are  deserts  occupied  by  the  Tibboos,  a 
nation  of  Berbers ;  whilst  on  the  north-east  the  desert  of  Barca,  the 
ancient  Cyrenaica,  extends  as  far  as  the  Mediterranean ;  both  these  are 
continued  on  the  eastern  side  by  the  great  desert  of  Libya,  which  bor- 
ders on  Egypt,  f oiming  its  western  boundary.  These  deserts  differ 
little  in  character  from  the  Sahara.  To  the  south,  the  Libyan  desert 
joins  the  equally  sterile  region  of  northern  Nubia ;  leaving  which,  and 
crossing  the  Nile,  we  again  meet  with  sandy  and  rocky  tracts,  which, 
from  Abyssinia  on  the  south  as  far  as  Suez  on  the  north,  occupy  the 
whole  space  between  the  river  and  the  Red  Sea. 

A  comprehensive  induction  due — we  believe  originally  due — ^to  the 
late  Edward  Forbes,  has  shown  that  the  Mediterranean  and  the  Red  seas 
are  the  remainder  of  a  former  great  Indian  ocean  and  south  Mediter- 
ranean, which  extended  to  the  mountains  of  northern  central  Africa, 
prior  to  the  elevation  of  the  eastern  portion  of  its  bed,  now  forming 
the  land  of  Arabia,  Syria,  and  Palestine ;  and  probably  also,  it  may  be 
inferred,  before  the  Mediterranean  depression  had  been  opened  to  the 
Atlantic  waters  on  the  west  Agreeably  to  this  view,  the  Sahara  and 
Libyan  deserts,  as  Forbes  further  showed,  occupy  the  drained  though  but 
slightly  elevated  bed  of  the  western  part  of  this  ancient  ocean,  extending 
northward  from  the  mountains  to  the  southern  shores  of  the  present 
Mediterranean.  As  Dr.  BoUe  has  evinced  (Hooker's  '  Journal  of  ]£)tany,' 
1852,  p.  122)  that  Fuertaventura,  the  greatest  of  the  Canarian  islands, 
is  a  Sahbara  in  xmniature,  we  may  add  that  it  must  also  have  extended 
westward  beyond  the  line  of  the  existing  African  coast  into  a  part  of 
the  area  now  occupied  by  the  waters  of  the  Atlantic. 

Deserts  of  Arabia, — Passing  from  Africa  to  Arabia,  we  first  meet 
with  the  sandv  hills  which  form  the  isthmus  of  Suez,  and  separate  the 
Arabian  gulf  from  the  Mediterranean,  whose  coast-line  they  follow  as 
far  as  Palestine.  Immediately  to  the  south  of  these  sands  extends  the 
stony  and  barren  tract  known  by  the  name  of  Arabia  Petreea.  The 
reputed  Mount  Sinai,  an  imposing  mass  of  granite,  is  there  surrounded 
by  rocks  of  inferior  height,  compoised  in  part  of  sandstone,  and  incloi?ing 
a  few  fertile  valleys  producing  grapes,  pears,  and  other  excellent  fruits ; 
but  the  country  in  general  is  of  frightful  sterility,  presenting  nothing 
but  a  few  shrubs  of  Egyptian  thorn  {a/cada  vera),* which  furnishes  the 
gum  arable,  with  capera,  and  a  few  other  plants,  intermixed  with  rocks 
of  a  blackish  granite,  of  jasper,  and  of  sienite,  and  plains  covered  with 
sand,  flints,  and  rolled  stones.  There  are,  however,  large  herds  of 
gazeUee  and  other  game. 

On  the  south,  as  far  as  Hadramaut,  and  bounded  on  the  east  by  the 
Euphrates  and  Persian  Qulf,  and  on  the  west  by  Hejaz  and  Yemen, 
extend  the  vast  deserts  of  Nejd  and  Ahkaff,  which  produce*  nothing 
but  a  few  saline  plants,  and  their  general  appearance  difiers  little  from 
the  deserts  of  Africa,  unless  it  be  that  they  contain  many  hilly  oases 
adorned  with  palms  and  date  trees. 

Continuing  our  route  towards  the  Euphrates,  we  leave  on  our  left 
that  part  of  the  Arabian  desert  which  bears  particularly  the  name  of 
the  desert  of  Syria,  which  extends  northward  as  &r  as  Haleb,  and  in 
the  middle  of  whidi  the  traveller  discovers  the  extensive  and  solitary 
ruins  of  Palmyra,  the  once  magnificent  residence  of  Zenobia. 

Desert  of  Mesopotamia. — Having  crossed  the  Euphrates,  we  find  our- 
selves in  the  ancient  Mesopotamia,  so  called  from  two  Greek  words 
signifying  between  the  rivers,  that  is,  the  Euphrates  and  the  Tigris,  and 
which,  in  the  most  extended  sense  of  the  name,  includes  Aljezirdi  on 
the  north,  and  Irak- Arabia  or  Babylonia  on  the  south. 

With  the  exception  of  narrow  slips  alon^  the  two  riven  just  men- 
tioned, Mesopotamia  is  a  desert  still  more  horrible  than  those  of  Africa 
and  Arabia,  of  which  it  may  be  regarded  as  the  continuation.  It  is 
covered  with  burning  sands  and  sterile  gypsum.  Wormwood  and 
certain  aromatic  shrubs  are  the  only  vegetation,  which,  covering 
immense  spaces,  banish  all  other  plants.  The  waters  of  this  desert, 
mostly  all  ssdine  or  sulphurous,  give  rise  to  pest.lential  miasmata, 
which  remain  suspended  over  the  desert  till,  the  equilibrium  of  the 
air  being  disturbed,  there  lb  formed  that  pestiferous  wind  so  justly 
dreaded  in  Syria  and  the  neighbourhood,  and  which  suffocates  any  one 
who  has  temerity  eftough  to  expose  himself  to  its  infiuence. 
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This  desert,  occupied  by  Arabs  living  upon  plunder,  is  traversed  by 
ihe  caravans  which  carry  on  the  commerce  between  Hskleb  and  Bagdad. 
Its  southern  portion,  or  Irak-Arabia,  presents,  by  reason  of.  the 
proximity  of  the  two  rivers,  an  aspect  quite  different  from  that  of 
Aljezireh.  That  portion  of  the  plain  which  forms  the  ancient  Baby- 
lonia is  covered  with  alluvium,  and,  Hke  the  delta  of  Egypt,  is  periodi- 
cally inundated.  It  is  an  immense  meadow,  requiring  only  the  hand 
of  industry  to  be  covered  as  heretofore  with  abundant  harvests,  and  to 
become  once  more  the  garden  of  Asia. 

Deserts  of  Persia.  -  Scarcely  have  we  left  behind  us  these  dismal 
regions,  still  directing  our  course  eastward,  and  near  the  84th  parallel 
of  N.  lat.,  when  we  meet  with  the  mountains  of  Kurdistan,  covered 
with  forests,  and  intersjcted  by  fruitful  valleys. 

Having  sca'ed  this  wall,  which  forms  the  eastern  boimdary  of  the 
basin  of  the  Tigris  and  Euphrates,  we  find  ourselves  on  the  high  table- 
land of  Persia,  where  we  again  meet  with  extensive  deseits,  some  of 
them  sandy,  such  as  we  have  alreadv  seen,  but  more  generally  of  an 
argillaceous  soil ;  and  thus  it  is  that  the  Persian  deserts  seem  to  form 
the  transition  between  those  of  Africa  and  Arabia  and  the  Tartarian 
ttrppes. 

In  Persia  there  are  five  principal  deserts,  which  occupy  about  three- 
tenths  of  the  surface  of  the  country.  Of  these  the  first  is  the  great 
salt  desert,  which  separates  Irak-Ajemi  from  Khorassan,  and  is  about 
ISO  leagues  long  and  70  wide.  On  the  south  It  joins  the  desert  of 
Carmania ;  on  the  east  it  unites  to  the  province  of  Khorassan.  Its 
soil  is  a  stiff  clay,  whose  surface  is  covered  with  a  saline  efflorescence 
in  some  places  an  inch  thick ;  and  its  vegetation,  as  in  all  the  high 
'plains  of  the  country,  consists  of  saline  plants,  such  as  the  Statice 
Tartarica,  intermingled  with  a  few  patches  of  pasture.  The  three 
other  deserts  are  those  of  Kiab,  of  Meckran,  and  of  Karakoum.  The 
desert  of  Meckran  is  in  Beloochistan.  It  is  bounded  on  the  south  by 
the  sea  of  Oman,  and  is  separated  from  the  desert  of  Sinde  in  Hin- 
dostan  by  the  Brahouic  mountains  and  the  Indus.  It  does  not  belong 
to  the  table-land  of  Persia,  but  to  the  basin  of  the  sea,  of  which  it 
forms  the  northern  boundary,  or  coast  line  followed  by  a  part  of  the 
army  of  Alexander  the  Great  on  its  return  from  India.  Its  produc- 
tions differ  fiom  those  of  the  Great  Desert,  and  consist  of  the  Indian 
palm,  and  the  aromatic  shrubs  of  Arabia  Felix.  The  desert  of  Kara- 
koum is  to  the  noi-th  of  Khorasi^an ;  it  is  sandy. 

Deserts  of  Grand  Tartary. — Descending  the  Paropamisian  mountains 
which  bound  Khorassan  on  the  north,  and  form  in  that  direction  the 
escarpment  of  the  great  high-land  of  Persia,  of  which  the  sandy 
province  of  Kohistan  seeras  to  form  the  ridge,  we  enter  upon  the 
deserts  of  Independent  Tartary.  This  country  is  bounded  on  the 
south  by  the  Paropamisus  already  named,  and  by  the  lofty  chain  of 
the  Hindoo  Koosh,  of  which  it  seems  to  be  the  continuation;  on  ihe 
east  by  the  high  mountains  which  separate  it  from  China;  on  the 
north  by  some  ridges,  which  on  the  one  hand  descend  from  the  great 
Altaic  chain,  and  on  the  other  from  the  extremity  of  the  Uralian 
mountains ;  and  on  the  west  by  the  Caspian.  It  may  be  regarded  as 
the  north-western  declivity  of  the  great  central  plateau  of  Asia.  It 
occupies  a  surface  of  about  60,000  square  leagues,  of  which  the 
greater  half  is  a  desert ;  for,  with  the  exception  of  the  immediate 
foot  of  the  moimtains  and  the  water-courses,  the  whole  country  is 
condemned  to  drought  and  sterility.  The  saline  atid  sandy  plains 
extend  even  round  the  northern  part  of  the  Caspian  as  far  as  the 
Don,  and,  to  the  east  of  the  Ural,  join  the  steppe  of  Isim,  claimed  by 
Russia. 

The  country  of  Khowarezme  or  Earissum  on  the  south  of  Lake 
Aral  is  now  reduced,  by  causes  among  which  tbe  invasion  of  the  sands 
is  perhaps  the  most  powerful,  to  the  little  district  of  Khiva,  which 
rises  like  an  oasis  in  the  desert,  and  which  a  man  may  ride  round  in 
three  days. 

The  greater  Bucharia,  or  Bokhara,  is  also  surrounded  by  sands  to 
the  north  and  west.  The  whole  of  Independent  Tartary  at  the  present 
time  perhaps  hardly  contains  a  population  of  five  millionB, — a  proof  of 
the  extreme  sterility  of  the  soil. 

On  the  south-east  of  the  province  of  Kohistan,  of  which  we  have 
spoken,  is  situated  Segestan,  and  the  country  of  the  Afghans. 

Desert  of  Afghanistan. — Afghanistan  is  an  extensive  country,  con- 
taining the  city  of  Candahar.  f  Afghanistan,  in  Geoq.  Dit.  It  is  a 
vast  sand^  basin,  escept  in  the  immediate  vicinity  of  the  mountains 
by  which  it  is  bounded  on  the  east  and  north,  and  along  the  banks  of 
the  rivers  Lhorah  and  Helmend  or  Hindamend,  which  latter  traverses 
it  from  east  to  west,  and  terminates  in.  the  Lake  Zorah.  The  land 
rises  on  the  noith-east  towards  the  lofty  mountains  which  sustain 
the  great  central  plateau  of  Asia,  and  from  which  descend  the  Indus 
towards  the  south-west,  and  the  Ganges  to  the  south-east. 

The  vast  extent  of  arid  deserts  which  we  have  just  described, 
scarcely  interrupted  by  the  Indus  itself,  reaches  to  the  very  buokB  of 
the  Hesydrus,  the  most  eastern  of  the  rivers  of  the  Punjab. 

From  Cape  Bojador  on  the  Atlantic  to  beyond  the  Indus,  the  sandy 
region  extends  in  a  curved  line  of  1400  geographical  miles,  and,  setting 
aside  the  fertile  oases,  is  estimated  by  Humboldt  as  covering  a  surface 
of  800,000  square  leagues;  and  yet,  however  extensive  this  tract,  which 
seems  condemned  to  eternal  sterility,  we  have  still  to  consider  the 
gi-eat  central  table-land  of  Asia^  not  less  arid  than  tvhat  we  have  just 
seen. 


Deserts  of  the  Great  Centred  Plateau  of  Asia, — The  first  country  we 
meet  with  as  we  go  eastward  is  Little  Bucharia,  bounded  on  the  north 
by  the  mountain  chain  of  Alak,  which  separates  it  from  Songaria,  and 
on  the  south  by  the  Moos  Tagh  and  Great  Tibet.  On  the  east  it  joins 
Mongolia. 

Little  Bucharia  is  tolerably  fertile  near  the  mountains,  whence 
descend  innumerable  streams,  which,  uniting  In  the  river  Yarkand, 
flow  with  it  into  the  Lake  Lop,  having  no  issue.  The  whole  of  the 
centre  and  eastern  portion  of  the  country  is  a  sandy  and  aali 
desert. 

Leaving  on  the  north  Songaria,  which  also  contains  immense  arid 
spots,  and  whence  the  river  Irtish  takes  its  rise,  still  continuing  our 
route  towards  the  east,  we  find  the  sterile  plain  extending  towards 
Mongolia,  where  it  opens  out  to  form  the  vast  desert  of  Shamo,  which 
extends  to  the  Great  \yall  of  China  through  a  length  of  500  leagues, 
rarely  interspersed  with  a  few  fertile  spotb. 

From  the  outer  slopes  of  those  mountains  which  inclose  and  sustain 
the  central  plateau,  the  highest  in  the  world,  descend  those  mighty 
rivers  which,  on  the  one  hand,  fertilise  the  gre-at  empire  of  China,  and 
pour  the  tribute  of  their  waters  into  the  Pacific,  and  on  the  other, 
traverse  the  widely-extended  tteppcB  of  Siberia  to  disembogue  into  the 
Frozen  Ocean. 

As  for  the  area  of  the  sandy  deserts  of  the  Tartarian  table-land,  it 
may  on  a  very  moderate  computation  be  estimated  at  100,000  square 
leagues,  which,  together  with  the  former  800,000  for  the  African, 
Arabian,  and  Persian  deserts,  and  about  100,000  more  for  the  widely- 
spread  sandy  and  barren  tracts  in  the  south  of  Africa,  and  sandy  patches 
of  Europe,  gives  a  grand  total  of  half  a  million  square  leagues  of  desert 
in  tbe  Old  World  alone;  that  is,  a  surface  equal  to  the  whole  of  Europe, 
or  forty-four  times  the  extent  of  Great  Britain,  and  this  without  inclu- 
ding the  boundless  steppes  of  Siberia,  or  the  marshy  plains  of  Korthem 
Asia  bordering  on  the  icy  sea. 

A  peculiarity  of  character  in  the  enormous  heat  and  aridity  of  the 
Australian  deserts,  and  which  also  appears  to  be  extended,  though  in 
an  inferior  degree,  to  those  of  South  Africa,  has  a  cause  purely  astro- 
nomical— the  greater  proximity  of  the  earth  to  the  sun  at  the  period 
of  the  summer  solstice  in  the  southern  hemisphere,  and  winter  solstice 
in  the  northern;  and  was  pointed  out  a  few  years  since  by  Sir 
J.  F.  W.  Herschel,  in  his  '  Elements  of  Astronomy '  (369),  &c.  This 
peculiarity  is  so  remarkable,  and  would  appear  to  be  in  its  turn  the 
cause  of  so  many  phenomena,  characterising  the  physical  geography 
and  all  the  three  kingdoms  of  nature  in  Australia,  that  it  is  requisite 
to  enter  more  particularly  into  the  subject  than  might  at  first  sight 
appear  necessary. 

For  half  the  year  the  earth  is  one-thirtieth  part  nearer  the  sun  than 
in  the  other  half-year,  and  the  difference  of  the  sun*s  direct  beating 
power  amounts,  in  consequence,  to  onc-fifteenUi  of  the  whole;  but 
during  that  half-year,  precisely,  the  earth  moves  quicker  in  its  orbit, 
and  therefore  does  not  receive  any  more  heat  than  in  the  other  half- 
year  when  it  moves  slower,  at  a  greater  distance  from  the  sun.  No 
inequality  therefore  exists  between  the  mean  temperature  of  the  two 
hemispheres,  but  an  equal  and  impartial  distribution  of  heat  is  accorded 
to  both. 

The  perihelion  of  the  earth's  orbit,  however, — ^the  point  where  the 
earth  is  nearest  to  the  sun  by  8,000,000  of  miles,  is  nearly  at  the  place 
of  the  southern  summer  solstice,  so  that  the  effect  of  the  greater  heat- 
ing power  of  the  sun,  owing  to  the  smaller  distance  of  the  earth  at  this 
particular  time,  the  midsummer  of  the  southern  hemisphere,  is  really 
to  augment  the  local  temperature  of  places  in  that  hemisphere.  This 
causes  the  direct  impression  of  the  sun's  heat  in  the  height  of  summer, 
to  use  the  words  of  the  original  elucidator  of  the  subject:  "The 
glow  and  ardour  of  his  rays — imder  a  perfectly  clear  sky,  at  noon,  in 
equal  latitudes  and  under  equal  circumstances  of  exposure,**  to  be 
"  very  materially  greater  in  the  southern  hemisphere  than  in  the 
northern.*  One  fifteenth  is  too  considerable  a  fraction  of  the  whole 
intensity  of  sunshine,"  continues  Sir  J.  Herschel,  "  not  to  aggravate  in 
a  serious  degree  the  sufferings  of  those  who  are  exposed  to  it  in  thirsty 
deserts,  without  shelter.  The  accounts  of  these  sufferings  in  the 
interior  of  Australia,  for  instance,  are  of  the  most  frightful  kind,  and 
would  seem  far  to  exceed  what  have  ever  been  undei|;one  by  travellen 
in  the  northern  deserts  of  Africa." 

Facts  illustrative  of  this  peculiarity  of  the  Australian  deserts,  great 
part  of  which,  in  consequence,  and  on  account  of  their  mineralogical 
constitution,  are  in  the  state  of  compact  highly-baked  earth,  will  be 
found  in  the  relations  of  their  explorers ;  especially  in  Capt  Sturt's 
Narrative  of  his  expedition  into  Central  Australia.  He  remarks,  that 
the  ground  was  almost  a  molten  surface ;  and  the  progress  of  one  of  the 
most  recent  expeditions  is  stated  to  have  been  terminated  by  the 
ground  having  assumed  the  condition  of  the  top  of  a  glowing  brick-kiln ; 
properly,  of  a  clamp  of  burning  bricks.  Capt.  Stokes,  R.K.,  has  recorded 
in  his  '  Discoveries  in  Australia/  oiroumstancos  which  evince  that  the 

*  It  must  be  rcmembf red,  that,  as  if  to  eonntcraot  iny  po8«ible  tendencj  of 
thl^  to  dUturb  the  generuj  equUibriam  or  balanced  condition  of  the  rarih'e 
Burface,  on  which  the  well. being  of  the  human  race  and  of  organic  nature  in 
general  depend",  the  land  being  gi  euter  in  extent  in  the  northern  beini«phere, 
which  hug  it4  summer  i>oI»ticc  in  June,  the  temperature  of  the  whole  (us  I*ro- 
tc9soT  DoTe  has  shown)  is  greater  in  that  month  than  it  is  in  December,  when 
the  earth  Is  actually  nearest  the  sua,  ,^.,._^,^  _ ,     , ^    ^  _» 
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heat  acquired  from  tbe  sun,  in  the  northern  regions  of  the  country,  is 
so  great,  that  though  the  air  becomes  cooler  in  the  night,  from  the 
absence  of  the  solar  radiation,  the  terrestrial  radiation,  as  he  observed, 
is  InsufBcieut  perceptibly  to  cool  the  ground,  the  heat  of  which 
must  therefore  accumulate  until  the  end  of  the  solstice,  and  be  the 
immediate  cause  of  the  phenomena  just  noticed.  Even  at  Adelaide, 
in  the  province  of  South  Australia,  in  a  higher  latitude,  the  tem- 
perature, at  the  same  season,  is  such  as  often  to  threaten,  and 
sometimes  to  produce,  disastrous  results;  that  of  the  air  having 
been,  for  example,  in  February,  1858,  lor  a  week  or  more,  at  from 
110"tol20*Fahr. 

In  South  Africa  analogous  circumstances  of  weather  and  terrestrial 
surface  have  been  observed  in  Little  Namaqualand,  half  of  which  is 
stated  to  be  a  dreary  waste  of  desert  sand,  and  the  remainder  a  howl- 
ing wilderness  of  lofty  rugged  mountain  chains  and  peaks,  with 
extensive  tracts  where  no  blade  of  grass  or  drop  of  water  can  be  found. 
Mr.  Bell,  a  recent  explorer,  though  he  had  travelled  in  South  Africa 
for  twenty-four  years,  had  never  acquired,  until  his  recent  examina- 
tion of  this  region,  "  any  adequate  idea  of  utter  desolation."  The 
change  of  weather  was  rapid  from  that  accompanying  heavy  snow  up 
to  intense  heat ;  indicating  the  agency,  throughout  the  seasons,  of  the 
same  principles,  which,  as  we  have  seen,  govern  the  diurnal  ehanges 
of  temperature  in  the  deserts  of  Northern  Africa. 

The  principal  desert-plains  of  America,  being  of  a  different  character 
and  known  by  other  names,  as  Pampas,  Savannahs,  &a,  are  described 
under  their  proper  heads. 

DESICCATION  is  the  operation  of  drying  bodies,  and  is  effected  in 
different  modes  according  to  the  nature  of  the  substance. 

One  of  the  simplest  cases  is  that  of  drying  a  precipitate  which  has 
subsided  in  the  fluid  from  which  it  is  thrown  down :  this  may  be 
effected  after  due  washing  by  transferring  it  to  a  glass,  porcelain,  silver, 
gr  platinum  capsule,  the  weight  of  which  being  previously  determined, 
that  of  the  substance  dried  is  readily  found  on  weighing.  Sometimes 
substances  are  dried  merely  by  exposing  them  to  the  air ;  in  other 
cases  at  a  temperature  regulated  according  to  the  nature  of  the  sub- 
stances, as  &t  100"  or  212%  in  warm  chambers,  or  a  sand  heat,  or  at  a 
red  or  white  heat 

The  desiccation  of  precipitates  upon  paper  filters  is  very  commonly 
effected  to  a  certain  extent  bv  absorption,  or  by  placing  the  filter  and 
its  contents  upon  a  piece  of  chalk  or  upon  a  brick;  the  operation 
being  completed  either  by  exposure  to  the  air,  or  in  any  of  the  vessels 
and  at  any  of  the  temperatures  above  named.  In  many  instances 
desiccation  is  performed  by  means  of  the  air-pump,  which  is  useful  in 
those  cases  where  delicate  organic  bodies,  which  would  be  injured  even 
by  moderate  degrees  of  heat,  require  drying.  Mr.  Leslie's  process  con- 
sists in  placing  the  substance  to  be  dried  (or  a  fluid  to  be  evaporated) 
under  the  receiver  of  an  air-pump,  over  a  basin  containing  sulphuric 
acid  or  some  other  substance  having  great  affinity  for  water.  The 
receiver  being  exhausted,  the  operation  is  left  to  itself.  On  account  of 
the  absence  of  the  air,  the  moisture  is  readily  vaporised  and  is  quickly 
absorbed  by  the  sulphuric  acid ;  and  the  vaporisation  and  absorption 
continue  till  the  substance  is  dry. 

Desiccation  may  be  carried  on  at  common  temperatures  without  the 
process  of  exhaustion  above  described ;  thus  a  basin  containing  quick- 
lime with  a  moist  precipitate  placed  above  it,  and  the  whole  covered 
with  a  jar  or  receiver,  will  soon  render  the  precipitate  dry.  Any  deli- 
quescent salt  may  be  substituted  in  some  cases  for  sulphuric  acid  or 
qiiick-lime  ;  such,  for  example,  as  potash,  carbonate  of  potash,  and 
cnloride  of  calcium. 

In  chemical  investigations  it  is  frequently  necessary  to  deprive 
gaseous  bodies  of  their  moisture.  The  nature  of  the  drying  substance 
employed  miist  depend  upon  that  of  the  gas  to  be  desiccated :  thus 
ammoniacal  gas  is  absorbed  by  chloride  of  calcium,  and  inmiediately  by 
sulphuric  acid,  but  potash  or  carbonate  of  potash  answers  well  for  it. 
Again,  sulphurous  acid  gas  would  be  absorbed  by  potash  or  carbonate 
of  potash,  carbonic  acid  being  evolved  in  the  latter  case.  In  fact  care 
must  be  taken  that  the  desiccator  exerts  no  chemical  action  upon  the 
substance  to  be  dried. 

DESIGN.  In  the  Fine  Aiia  the  word  design  (from  the  Italian 
ditegnare,  to  draw)  is  employed  in  two  very  different  significations. 
In  file  first  place  it  is  used  merely  to  signify  the  act  of  drawing,  or 
representing  in  lines,  the  form  of  any  object;  in  the  next  place  it 
expresses  that  combination  of  invention  and  purpose  which  enables  the 
artist  to  compose  a  picture  or  a  group,  without  reference  to  the  material 
in  which  it  is  executed. 

The  accurate  (conception  of  form  and  beauty  is  displayed  in  the  most 
masterly  degree  in  the  ancient  Greek  sculptures ;  and  in  the  invention 
of  appropriate  attitudes,  and  perfection  of  physical  form,  the  design  of 
the  best  Greek  sculptors  cannot  be  surpassed.  And  whilst  such  works 
as  the  marbles  of  the  Parthenon  are  the  safest  guides  to  the  young 
sculptor,  they  afford  also  models  that  cannot  be  too  carefully  considered 
by  students  of  every  other  branch  of  art.  Of  all  the  existing  specimens 
of  painting,  the  works  of  the  Italian  masters  display  the  most  consum- 
mate excellence  in  design,  especially  the  Florentine  and  Roman  schools, 
and  among  them  Rafiuelle's  in  particular.  The  conception  of  the  story, 
and  the  ruling  passion  of  the  moment ;  the  selection  of  forms  appro- 
priate to  the  actors  of  the  story;  the  invention  of  appropriate  attitudes, 
not  merely  for  the  single  figures,  but  for  whole  {^oups,  artfully  dis- 


posed in  sudh  manner  as  to  be  adapted  at  once  to  the  freedom  of  nature 
and  the  intention  of  the  artist  to  assign  to  each  its  position  according 
to  its  prominence  in  the  story;  and  the  perfect  execution  of  the  design, 
placing  before  our  eyes  in  a  palpable  shape  the  inward  thoughts  of  the 
painter,  combine  to  render  the  design  of  Rafi&elle's  works  the  most 
perfect  in  existence.  Michel  Angelo's  power  is  more  apparent  in  the 
conception  and  execution  of  forms  purely  physical,  and  his  design  is 
therefore  of  a  more  limited  though  perhaps  hiu*dly  less  elevated  style. 
A  single  figure  from  his  unrivalled  hand  may  be  contemplated  with 
emotions  of  admiration  and  wonder  scarcely  less  than  those  which  we 
feel  when  the  whole  of  his  greatest  work  is  before  us.  Raffiielle 
designed  not  merely  to  overawe  the  spectator  with  physical  vastness, 
but  to  elevate  him  above  the  visible  world.  Human  suffering,  super- 
human inspiration,  and  divine  benignity  are  sub^acts  within  the  reach 
of  his  pencil.  These  are  displayed  equally  in  his  cartoons  as  in 
his  frescoes  and  oil  paintings — perhaps,  indeed,  even  more.  [Car- 
toons.] The  tortured  figure  of  the  chastised  Ananias,  the  temble 
power  inspired  into  Peter,  the  prophetic  absorption  of  the  apostle  near 
him,  pointing  with  his  finger  to  the  source  of  that  power,  bring  into 
the  design  of  that  one  cartoon  (the  Death  of  Ananias)  the  most  sublime 
speculations ;  and  if  it  be  second  to  the  Transfiguration  as  a  picture,  it 
is  no  less  a  model  of  perfection  in  design, — ^notwithstanding  anachronisms 
of  costume,  &a,  which  it  would  be  absurd  in  a  painter  of  Uie  present 
day  to  repeat. 

The  student  in  dedgn  may  difloover  the  means  by  which  former 
artists  attained  their  power  by  carefully  studying  and  thoroughly  ana- 
lysing their  works, — namely,  tiie  sculptures  of  Greece  and  the  paintings 
of  the  old  masters.  But  it  must  be  study  pursued  with  a  view  to 
the  enlargement  of  his  artistic  powers,  not  to  the  accumulation  of  pre- 
cedents or  the  imitation  of  styla  Copying,  he  must  recollect,  is  at 
best,  as  Beynolds  expressed  it,  a  delusive  kind  of  industry.  He  must, 
however,  equally  avoid  following  the  implied  advice  of  Reynolds,  merely 
to  store  his  mind  with  the  thoughts  of  the  great  masters,  and  give  them 
forth  second-hand  as  his  own.  That  the  greatest  poets  and  painters 
have  borrowed  is  no  aiK>logy  for  an  education  which  recoipmends 
only  borrowing.  To  appropriate  with  justice  and  effect  the  thought  of 
another,  the  borrower  must  be  at  least  as  great  as  the  original  inventor. 
The  legitimate  object  of  study,  or  that  part  of  study  which  seeks  to 
shorten  the  process  of  education,  is  to  discover  the  mode  which  other 
ai-tists  have  pursued  in  disciplining  their  minds,  and  eyrs,  and  hands, 
in  order  to  comprehend  and  express  the  nature  which  they  had  to 
portray.  Art,  as  has  been  said  already  [Arts,  Fine],  is  creative,  not 
unitative.  Every  work  of  Fine  Art,  to  whatever  class  it  belong,  is 
valuable  in  proportion  as  it  reveals  the  inner  thought,  idea,  or  mental 
idiosynoraoy  of  the  artist ;  and  that  course  of  study,  therefore,  will 
be  most  efficient  which  prepaies  the  student  to  give  the  fullest 
effect  to  what  he  himself  has  observed  in  human  experience  and 
external  nature.  The  study  of  the  best  poets,  of  histories,  and  the 
lives  of  individuals,  of  emotions  casually  displayed  ih  the  events  of 
daily  life,  and  in  fact  everything  that  helps  to  teach  a  knowledge  of 
human  nature,  and  the  working  of  its  internal  feelings,  combined  with 
an  accurate  knowledge  of  those  external  forme  which  must  enter  into 
every  composition,  will  conduoe  to  the  development  of  a  power  of 
original  design. 

DESIGN,  IN  ARCHITECTURE.  Design,  together  with  its 
meaning  of  drawing,  is  often  imderstood  to  mean  the  idea,  rather  than 
the  dravnng,  of  either  a  picture  or  of  a  building ;  and  people  talk  of  the 
detign  of  either  of  those  classes  of  art  production,  as  though  it  meant 
exclusively  the  abstract  invention,  or  the  original  conception,  of  the 
artist.  There  is  also  a  moral  sense  attached  to  the  word,  which  is 
frequently  used,  in  works  even  which  treat  exclusively  of  art,  namely, 
the  sense  of  intention  ;  and  a  man  is  said  to  do  a  particular  thing  wiUi 
design,  when  he  does  it  with  a  premeditated  intention.  In  the  follow- 
ing notice  the  word  will  be  used  exclusively  in  the  primary  sense,  or 
that  of  an  equivalent  to  the  art  of  drawing,  as  applied  to  archi- 
tectxu*e  or  engineering ;  the  secondary  sense  will  be  referred  to  here- 
after under  the  head  iNysNTiON ;  and  the  illustrations  to  be  given  will 
have  special  reference  to  the  practice  of  engineering  and  architectural 
works. 

The  scheme,  idea,  or,  as  it  is  more  usually  termed,  the  design, 
whether  for  an  intended  building  or  that  of  one  already  erected,  is 
usually  shown  by  means  of  a  series  of  diagrams  or  drawings,  which, 
being  exact  geometrical  representations,  are  therefore  too  technical 
and  formal  to  satisfy  those  who  look  at  them  as  pictures,  besides  being 
likewise  in  some  degree  imperfect  as  separate  representations,  yet, 
taken  one  with  anoUier,  convey  a  much  more  exact  and  complete 
notion  of  the  whole,  both  internally  and  externally,  than  can  be 
obtained  by  any  other  mode  of  delineation;  because  they  not  only 
exhibit  the  actual  forms  and  dimensions  as  they  really  are  intended  to 
exist,  and  not  merely  as  they  would  appear  to  the  eye  according  to  the 
situation  of  the  spectator ;  but  they  also  reveal  the  whole  anatomy  of 
the  fabric,  together  with'  many  particulars  that  are  concealed  from 
view  in  the  edifice.  Such  drawings  consist  of  plan^  deveUion,  and  see- 
Hon,  besides  other  details,  or  parts  at  large ;  and  their  number  will 
depend  either  upon  the  nature  of  the  building,  that  is,  on  its  being 
more  or  less  complex,  or  as  it  is  intended  to  show  it  more  or  less 
fully. 

Although  a  certain  prejudice  exists  against  such  drawings,  on  the 
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score  of  their  being  too  technical  and  difficult,  they  become,  when 
once  explained,  intelligible  enough  to  any  person  of  common  capacity, 
however  ignorant  he  may  be  of  architecture.  To  begin  with  the  plan 
(the  plant,  or  plot,  as  it  is  sometimes  termed  by  old  writers),  as  the 
first  in  natural  order,  it  being  that  which  must  be  determined  upon 
before  the  walls  can  be  raised.  The  plan  may  no  less  briefly  than  clearly 
be  described  as  the  map  of  the  building ;  consequently,  any  one  who 
understands  geographical  or  topographical  plans  of  that  kind  can  be  at 
no  loss  to  comprehend  the  nature  of  an  architectiuid  one ;  the  latter 
being  a  far  more  exact  and  less  arbitrary  and  conventional  representa- 
tion than  the  other  class.  By  means  of  the  plan  we  distinguish  must 
plearly  the  exact  shape  and  extent  of  the,building  as  regards  the  space 
on  which  it  stands ;  the  thickness  of  the  walls,  the  internal  arrange- 
ment, with  the  forms,  number,  and  areas  of  the  rooms  and  passages 
into  which  it  is  divided ;  and  the  situation  and  width  of  the  doors, 
windows,  fire-places,  staircases,  &c. ;  the  solid  and  raised  parte,  such 
as  walls,  columns,  piers,  &c.,  being  shaded,  and  the  voids  or  apertures 
in  the  walls,  such  as  doors  and  windows,  being  left  plain.  For  every 
story  of  a  building  there  must  be  a  separate  plan,  luthough  it  is  not 
usual  in  books  of  designs  to  give  more  than  those  of  the  ground-floor 
and  the  principal  floor,  above  it,  from  which  the  arrangement  and  size 
of  the  rooms  above  them  may  be  tolerably  well  guessed  at,  unless 
there  should  happen  to  be  some  uncommon  deviation  in  such  respects 
from  those  below.  Plans  may  further  be  distinguished  as  simple  or 
detailed :  the  former  are  mere  floor-plant,  indicating  no  more  than 
belongs  to  the  floor  and  walls,  while  the  latter  describe,  by  means  of 
dotted  lines  on  the  floor,  the  projection  of  cornices,  the  compartments 
of  ceilings,  or  the  groining  and  coffering  of  those  which  are  vaulted  or 
arched ;  likewise  domes  and  skylights.  Or  else,  instead  of  expressing 
what  belongs  to  the  ceiling  plane,  a  plan  of  this  kind  is  made  to  indi- 
cate the  pavement  of  floors,  the  situation  of  statues,  sideboaids,  book- 
cases, and  other  pieces  of  furniture,  particularly  of  beds  in  sleep- 
ing-rooms, the  position  of  which  is  of  material  importance.  Some- 
times, too,  plans  are  given  showing  the  exterior  of  the  roof  of  the 
building,  with  its  chimney-stacks,  gutters,  skylights,  dormer-windows, 
parapets,  &c. 

Another  species  of  plan  is  that  termed  a  UocJs-plan,  namely,  a  map 
displaying  the  general  mass  of  the  building,  together  with  its  locality, 
either  in  regard  to  other  edifices  or  not,  as  the  case  may  be ;  and  such 
plans  are  an  exceedingly  useful  accompaniment  to  those  already 
described,  because  they  serve  to  make  us  acquainted  not  only  with  the 
structure  itself,  but  with  its  situation.  From  a  ground-plan  alone,  for 
instance,  of  St.  Paul's,  all  that  could  be  learnt  in  respect  to  the  last- 
mentioned  circumstance  is,  that  it  is  insulated,  whereas  a  block-plan 
would  show  the  precise  form  and  extent  of  the  surrounding  area ;  how 
confined  and  irregular  it  is,  and  how  far  it  would  be  necessary  to  set 
back  the  houses  in  some  places  in  order  to  reduce  the  whole  to 
uniformity.  Plans  of  this  kind  are,  in  fact,  special  maps  laid  down 
upon  a  larger  scale,  and  therefore  more  exact  and  detailed,  although 
less  comprehensive  than  ordinary  ones. 

An  elevation  (formerly  termed  an  "  upright,"  in  Italian  dlzata,  in 
German  aufrits)  may  be  described  as  a  vertical  plan,  showing  the  front 
or  one  external  face  of  the  building  as  raised  upon  the  plan  ;  it  there- 
fore gives  the  precise  forms  and  measurements  of  every  part,  deli- 
neated geometrically  according  to  scale,  and  not  as  they  appear  accord- 
ing to  distance  or  the  accidents  of  perspective,  whether  depending 
on  the  level  at  which  the  eye  is  placed,  or  as  the  building  happens  to 
be  viewed  parallelly,  or  more  or  less  obliquely.     When  the  elevation  is 
a  single  general  plane,  as  is  the  case,  for  example,  with  the  Travellers' 
Club  House,  in  London,  it  will  not  differ  very  much  from  a  direct 
front  view,  the  projections  being  only  those  of  the  cornice,  the  dress- 
ings of  the  windows,  &c.,  which  are  rendered  manifest,  and  may  be 
measured  from  then*  profiles;   consequently,  an  eye  unaccustomed  to 
such  drawings  cannot  be  puzzled.    It  is  necessary,  on  the  contrary, 
that  a  person  should  understand  the  principle  of  geometrical  drawing 
before  he  can  form  a  correct  idea  of  the  subject,  and  judge  what  its 
actual  appearance  would  be,  if  it  consists  of  several  planes  or  separate 
elevations  placed  one  by  the  side  of  the  other,  all  standing  upon  the 
same  line,  and  without  their  returns  or  the  plsjies  perpendicular  to  and 
connecting  them  together,  being  shown ;  because,  imless  the  plan  is 
also  seen,  the  shadows  alone  serve  to  indicate  what  parts  project  and 
what  recede  beyond  the  general  line  of  the  front,  and  in  what  degree 
they  do  so,  the  shadows  being  at  an  angle  of  45°,  whereby  they  are 
made  equal  to  the  projection  of  the  part  which  occasions  them,  beyond 
the  plane  or  surface  they  are  thrown  upon.    This  may  be  easily  ex- 
emplified by  St  Paul's  Cathedral :  in  a  geometrical  elevation  of  the 
western  front,  the  shadowing  informs  us  (without  referring  to  the 
plan)  that  the  columns  in  the  centre  are  at  some  distance  from  the  wall 
behind  them,  yet  do  not  form  a  projecting  portico  (or  porticoes,  one 
above  the  other) ;  for  that  would  cast  a  shadow  from  itself  on  the 
building;    but  that  the  partd  behind  the  columns  recede  inwards. 
Again,  we  should -perceive  the  whole  of  the  cupola  jiwt  as  if  it  were 
immediately  over  the  front,  and  between  the  two  western  towers.    The 
only  thing  to  indicate  the  contrary  is,  that  the  shadows  would  be  less 
forcible,  and  a  tint  would  be  thi'own   over  it,  by  wny  of  expressing 
distance;  and  although,  independently  of  that,  no  architect  would 
imagine  it  to  be  so  placed,  yet  it  would  be  iuiposHihlo  to  determine 
the  precise  distance  fix>ni  the  front,  thei-e  beijig  no  shadow  cast  upon 


it  by  any  other  part  of  the  building.  Consequently,  this  would 
remain  to  be  ascertained,  either  from  the  ground-plan  or  from  a  lateral 
elevation  of  the  building,  in  which  the  cupola  would  be  shown  above 
the  transept  One  particular  in  which  elevations  differ  materially  from 
other  drawings  and  from  the  appearance  of  the  objects  themselves,  is, 
that  no  distinction  is  made  between  curved  horizontal  lines  and 
straight  ones :  so  that  whether  the  part  be  a  plane  or  curved  surface, 
can  be  understood  only  from  the  shadowing,  unless  there  happens  to 
be  something  that  assists  in  denoting  curvature  of  plan.  Thus,  the 
mouldings  of  the  base  of  a  colunm  are  all  straight  lines ;  consequently, 
without  shadow  to  express  rotundity,  we  could  not  determine  whether 
they  belonged  to  a  flat  or  roimd  surface,  unless  the  shaft  be  fluted,  in 
which  case  the  flutes  will  diminish  in  width,  according  to  their  dis- 
tance from  the  centre,  as  may  be  seen  by  referring  to  the  cuts  in  the 
article  Column.  So  likewise,  in  respect  to  a  tower  without  either 
apertures  or  vertical  lines  regularly  placed,  we  cannot  judge  whether 
it  be  circular  or  not ;  whereas,  if  there  be  either  of  those  descriptions 
of  lines,  they  suffice  to  show  that  the  surface  is  curved,  although 
represented  only  in  outline;  bopause  the  apertures  and  the  spaces 
between  them  would  become  narrower  in  proportion  as  they  are  mora 
distant  from  the  centre,  and  their  reveaU,  or  inner  surftbces,  would 
appear.  Still,  without  shadow,  we  should  not  know  whether  the 
surface  was  convex  or  concave,  except  by  referring  to  the  plan,  or  by 
the  nature  of  the  subject,  there  being  no  difference  between  the  two 
as  r^;ards  outline  alone.  This  will  be  obvious  when  it  is  underatood 
that  the  elevations  of  curved  surfaces  are  projected,  as  it  is  termed, 
from  their  plans,  by  lines  drawn  perpendicularly  to  the  geometrical 
plane  of  representation,  which  determine  where  the  vertical  lines  to  be 
shown  in  the  elevation  will  fall,  and  the  distances  between  them ;  con- 
sequently, whether  the  elevation  be  projected  from  a  convex  or  concave 
plan,  the  result  will  be  the  same.  When  no  curved  parts  occur  in  the 
elevation,  the  process  just  described  is  superfluous,  because  the 
measiu^ments  maybe  tshkea  at  once  from  the  plan.  The  same  method, 
however,  it  should  be  observed,  is  employed  for  polygonal  figures  as 
for  circular  or  curved  ones.  Thus,  of  an  octagon  three  sides  would  be 
shown  in  elevation :  yet,  although  of  the  same  width,  the  two  diagonal 
or  obhque  ones  will  appear  narrower  than  that  seen  directly  in  front; 
and  the  same  applies  to  all  oblique  surfaces,  let  the  angle  they  are 
placed  at  be  what  it  may;  and  to  such  likewise  as  are  oblique  to  the 
horizon  as  well  as  to  those  which  are  vertical.  Hence  a  roof  termi- 
nated by' gables  or  pediments  at  the  ends  of  the  elevation  will,  as 
regards  outline,  be  drawn  as  an  upright  plane,  and  the  sloping  lines  of 
the  pediment  will  appear  vertical 

Notwithstanding,  however,  these  circumstances,  which  are  apt  to 
perplex  those  who  are  prejudiced  against  geometrical  drawings  beicause 
they  are  not  satisfactory  as  "  pictures,"  a  person  at  all  accustomed  to 
them  is  so  far  from  being  in  danger  of  nusconceiving  them,  that  it 
would  require  an  effort  on  lus  part  to  imagine  the  objects  other 
than  what  the  drawings  are  intended  to  express — to  fancy  a  semi- 
circular projection  to  be  a  plane,  or  the  profile  of  a  pediment  to  be 
upright 

Nevertheless,  although  the  whole  may  be  perfectly  well  understood, 
it  is  not  always  that  sufficient  allowance  is  made,  even  by  architects 
themselves,  for  the  great  difference  which  sometimes  oocure  between 
an  elevation  and  the  building  itself ;  or  that  the  real  effect  is  duly 
considered  beforehand.  Recourse  is  therefore  occasionally  had  to 
what  is  termed  a  perspective  deration — a  kind  of  conventional  repre- 
sentation, partly  geometrical,  partly  perspective,  and  combining  in 
some  degree  the  advantage  of  both  modes,  although  strictly  neither  of 
them.  As  in  elevations  of  the  usual  kind,  the  biulding  is  shown 
exactly  parallel  to  the  picture,  with  the  point  of  sight  pre<S8ely  in  the 
centre,  at  the  proper  height  from  the  ground,  and  as  for  as  regards 
the  first  or  principal  plane,  is  treated  as  any  other  geometrical  drawing ; 
but  the  parts  beyond  this  plane  are  thrown  into  perapective  so  as  to 
show  the  sides  of  projections,  the  soffit  of  entablatures,  the  ceiling  and 
pavement  within  porticoes,  and  how  much  of  a  dome  or  other  part  of 
the  structure,  standing  back  from  the  front,  woidd  be  concealed  from 
view,  at  a  given  distance.  It  may  be  further  observed,  that  elevations, 
both  those  of  the  above  description  and  such  as  are  strictly  geome- 
trical, have  very  frequently  a  pictorial  character  given  them,  not  only 
by  colouring  as  well  ss  by  shadowing,  but  also  by  the  addition  of  sky 
and  background.  Tet  it  would  be  better  were  such  accompaniment 
no  more  than  what  is  just  sufficient  to  relieve  the  building,  instead  of 
being  extended  over  the  whole  drawing,  and  carefully  worked  up; 
because  it  is  calculated  to  seduce  the  eye,  while,  by  making  too  great 
pretensions  to  the  character  of  a  picture,  it  causes  the  elevation  itself 
to  appear  offensively  formal  and  unnatural.  In  fact,  outline  elevations 
(which  mode  is  now  generally  adopted  in  modem  architectural  publi- 
cations, especially  foreign  ones)  are  preferable  to  those  wh.ch  are 
shadowed,  as  they  exhibit  all  the  forms  more  distinctly,  and  admit  of 
being  measured  with  much  greater  exactness.  They  do  not,  indeed, 
convey  any  notion  of  effect ;  yet  that  may  very  well  be  dispensed  with 
in  such  drawings,  particularly  if  they  be  accompanied  with  perspective 
Tiews. 

We  now  come  to  speak  of  sections,  which  are  for  the  interior  what 
elevations  are  for  the  exterior  of  a  building.  A  section  or  profile 
(in  French  coupe,  Italian  spaccato,  German  durchachnitt),  is  a  plane 
cutting  through  the  structure  on  some  line  of  its  plan,  and  shovsin^ 
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the  thickness  of  the  'walls  and  floors,  the  heights  of  the  rooms,  the 
forms  and  profiles  of  ceilingSi  whether  plain  or  decorated,  flat,  coved, 
or  arched ;  also  the  exact  forms  of  domes  and  skylights.  In  fact  it 
exhibits  all  the  separate  elevations  of  the  rooms  intersected  by  such 
plane,  that  is,  the  elevation  of  that  side  of  them  which  faces  or  lies 
behind  the  plane  of  representation.  In  addition  to  the  particulars 
just  enumerated,  we  are  by  this  means  made  acquainted  with  a  variety 
of  others,  in  regard  to  which  a  plan  cannot  be  made  to  afford  any  in- 
formation.  The  thickness  of  the  walls  may  be  ascertained  by  the 
plan  as  well  as  by  a  section ;  so  also  might  the  height  of  the  rooms  be 
expressed  in  the  former  by  means  of  figures,  as  the  other  dimensions 
generally  are ;  and  the  form  and  size  of  the  windows  may  be  learned 
from  the  elevations ;  still  we  should  not  know  what  are  the  heights  of 
the  doors,  how  they  are  pannelled  and  decorated,  nor  what  is  the  form 
of  the  chhnney-pieces,  kc ;  nor  be* able  to  judge  so  well  of  the  general 
proportions  of  the  apartments.  Besides  which,  sections  may  be  made 
to  show  much  more  than  what  belongs  to  the  architecture  alone,  for 
there  are  many  instances  in  which  fumitture,  pictures,  and  other  deco- 
rations and  fittings-up,  are  introduced ;  and  unless  this  be  done,  a 
section  is  apt  to  have  a  naked  appearance,  except  the  architecture 
itself  be  particularly  interesting  and  rich.  For  detailed  aud  filled- 
up  sections  it  is  usual  to  employ  outline,  with  the  walls  and  floors 
shaded,  the  former  as  more  solid  being  niade  much  darker  than  the 
latter.  When,  on  the  other  hand,  the  elevations  of  the  rooms  them- 
selves are  shadowed,  the  thickness  of  the  intersected  walls,  &c.,  are 
left  white,  in  order  to  prevent  confusion  and  exhibit  the  profiles  better. 
It  should  be  observed,  too,  that  in  sections  of  this  latter  description, 
it  is  the  practice  to  throw  a  shadow  from  the  side  walls  and  ceilings  of 
the  rooms,  as  if  it  were  a  model  of  the  building  really  cut  through ; 
thus  producing  an  effect  both  disagreeable  and  unnatural,  and  by  no 
means  assisting  towards  rendering  the  representation  more  intelligible. 
Indeed  indispensable  and  interesting  as  they  are,  sections  are  a  far 
more  conventional  mode  of  drawing  than  elevations,  because  they  re- 
present a  building  as  it  never  can  be  seen  at  all,  except  where  the 
front  of  a  house  has  been  taken  down  for  the  purpose  of  rebuilding 
it,  while  the  floors  and  partition-walls  are  left  standing;  in  which 
case  any  one  may  obtain  a  good  idea  of  the  nature  of  a  section,  but 
of  one  seen  in  perspective.  Besides  general  sections  showing  the  whole 
of  a  building  from  top  to  bottom,  there  are  frequently  partial  ones, 
showing  only  the  rooms  on  one  floor,  or  even  a  single  room,  when  it 
is  desired  to  show  it  on  a  larger  scale  than  could  conveniently  be  done 
any  other  way.  Or  instead  of  this,  recourse  is  sometimes  had  to  a 
plan  of  the  room  with  each  of  its  elevations  or  sides  drawn  around  it, 
as  if  laid  down  flat  on  the  ground,  by  which  means  the  whole  of  the 
apartment  is  described ;  for  the  ceiling  may  be  represented  on  the 
plan  itself.  Horizontal  sections  again  are  occasionally  made  use  of,  in 
order  to  show  more  accurately  than  can  be  done  upon  a  plan,  not  only 
the  ceiling  and  its  ornaments,  but  the  sofSts  of  entablatures,  of 
window  recesses  and  door-cases,  also  the  capitals  of  columns  and  their 
projection. 

Although  not  in  general  use,  there  are  likewise  many  other  modes 
and  combinations  which  deserve  to  be  pointed  out.  One  of  them  is 
that  of  elevation  and  section  united ;  that  is,  one  half  the  drawing 
shows  half  the  elevation,  which,  as  far  as  understanding  it,  fully 
answers  the  purpose  of  an  entire  one ;  while  the  other  half  i^ows  ha& 
the  section.  Another  is  that  of  sectioned  perspective  view,  which,  while 
it  serves  the  purpose  of  a  section  in  regard  to  showing  the  exact  form, 
profiles,  and  measurements,  on  the  first  plane,  intersecting  the  struc- 
ture, gives  also  a  picture  of  its  interior  just  as  it  would  appear  in  any 
other  drawing  of  the  kind ;  the  only  difference  being,  that  in  this  case 
'the  drawing  extends  beyond  the  interior,  while  in  other  views  it  is 
bounded  by  and  confined  within  it.  It  is  hardly  necessary  to  observe 
that  such  a  mode  is  suited  only  for  showing  a  single  space,  and  not  one 
divided  into  separate  rooms.  It  is  exceedingly  well  calcidated  for  dis- 
playing the  interior  of  a  portico,  as  it  admits  of  the  situation  of  the 
columns  in  front  being  shown  by  the  foreground  being  made  a  per- 
spective plan. 

Besides  the  usual  plans,  elevations,  and  sections,  there  must  like- 
wise be  details  or  parts  at  large,  answering  in  some  respect  to  what  are 
termed  working  drawings ;  since  without  these  we  judge  only  of  the 
general  design,  but  not  of  its  minutiso  and  finishing,  whether  belonging 
to  decoration  or  construction : — and  far  more  may  be  learned,  and  that 
too  more  satisfactorily,  by  studying  a  single  good  example  thoroughly, 
than  by  looking  at  many  which  are  only  imperfectly  described.  It  is 
therefore  to  be  regretted  that  published  designs,  unless  they  happen 
to  be  those  of  actual  buildings,  are  so  exceedingly  defective  ia  this 
respect,  generally  showing  no  more  than  a  couple  of  plans  with  one  or 
two  elevations,  while,  although  so  very  essential,  sections  are  entirely 
omitted.  In  order  to  illustrate  a  subject  properly,  not  only  should 
there  be  a  plan  of  every  floor  and  an  elevation  of  every  side,  but 
sections,  both  longitudinal  and  transverse^  and  as  many  of  each  as  the 
nature  of  the  plan  may  require. 

Having  done  thus  much  to  show  the  whole  anatomy  of  the  structure, 
we  may  then  provide  perspective  views  both  of  the  exterior  and  prin- 
cipal parts  of  the  interior,  in  order  to  show  the  character  and  effect, 
which,  without  such  drawings,  can  be  judged  of  only  piecemeal,  and 
inadequately  even  by  those  who  perfectly  understand  the  others. 
Yet  however   satisfactory  as  a  representation,  a  perspective  view  , 


of  an  interior  must  still  leave  much  to  conjecture,  as  one  of  the 
sides  or  ends  of  it  cannot  possibly  be  shown,  while  of  the  others  two 
will  be  more  or  less  foreshortened,  so  that  if  there  be  deep  receding 
parts  in  them,  they  can  be  but  imperfectly  seen, — ^perhaps  may  be 
quite  misunderstood;  or  can  be  well  understood  only  by  the  aid 
of  plan  and  section.  In  many  cases,  tiierefore,  an  interior  would 
require  two  or  even  more  per4>ective  drawings  in  order  to  show  it 
completely.  But  with  every  part  of  the  building  thus  fuUy  made  out 
and  described  in  drawings,  the  whole  maybe  understood  as  well,  in 
some  respects  even  better,  than  by  a  model  of  it;  for  besides  that  the 
latter  can  do  very  little  towards  showing  the  interior — certainly  not  its 
effect, — there  is  this  drawback  attending  it,  that  it  conveys  no  idea  of 
situation  or  locality,  and  that,  instead  of  the  eye  being  confined  either 
as  to  due  distance  or  height,  it  views  it  from  points  from  which  the 
building  itself  can  never  be  seen  imder  any  circumstances.  Neither 
has  it  the  accompaniment  of  sky,  background,  foreground  :  a  model 
exhibits  the  mere  building  alone — as  it  is,  certainly,  yet  not  as  it 
appears ;  for  it  is  seldom  any  attempt  is  made  to  give  the  proper  local 
colouring— at  least  to  do  more  than  merely  hint  at  it.  By  means  of 
perspective  views,  on  the  contrary,  provided  they  be  sufiSdently  nume- 
rous and  judiciously  chosen,  and  not  deceptively  embellished  with 
effects  of  rare  occurrence,  we  may  obtain  a  most  accurate  idea  both  of 
the  architecture  and  of  all  its  local  accompsmiments  and  accessories, 
whether  favourable  or  the  contrary.  Of  hird^s-eye  views  of  buildings 
we  have  said  nothing,  both  because  they  are  now  seldom'  made  use  of, 
and  because  we  consider  them  not  only  most  awkward,  disagreeable, 
and  imnatural  representations  in  themselves,  but  as  altogether  super- 
fluous, if  a  building  is  properly  described  by  the  other  modes,  or  even 
by  a  block-plan  and  elevation  alone. 
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DESPOTISM.    [MoNABCHT.] 

DETACHMENT,  in  military  affidrs,  is  a  portion  of  an  army  or 
body  of  troops  detached  and  sent  on  a  particular  service.  It  may 
consist  of  thousands  of  men,  cavalry,  artillery,  and  infantry,  or  a  small 
portion  of  a  company.  The  former  description  of  detachment,  namely, 
one  that  will  materially  weaken  the  main  body  of  an  army,  has  often 
been  made  with  good  results,  and  more  often  with  bad  ones ;  it  is  in 
fact  one  of  the  most  difficult  and  dangerous  proUems  of  strategy, 
depending,  as  it  does,  for  its  success  in  many  cases  on  the  fortuitous 
concurrence  of  many  eventualities,  the  non-foreseeing  or  reversal  of  any 
one  of  which  may  upset  the  best  laid  plan  for  the  co-operation  of  the 
main  body  and  its  detachment,  and  allowing  each  to  be  taken  in  detail, 
lead  to  the  most  disastrous  results.  Jomini,  in  his  '  Pr^is  de  FArt  de 
la  Guerre,*  treating  this  as  a  mixed  operation  which  partakes  at  once 
of  strategy  and  tactics,  has  laid  down  very  clearly  nearly  all  that  can 
be  said  on  the  subject,  and  to  his  work  the  reader  is  referred,  as  the 
following  article  can  only  pretend  to  exemplify  some  of  the  most  open 
advantages  and  defects  of  detachments. 

A  general  is  so  often  compelled  by  necessity  to  make  detachments, 
and  on  the  proper  handling  of  them  so  much  depends  the  success  of  a 
campaign,  that  one  cannot  but  consider  this  one  of  the  most 
important  and  delicate  operations  of  a  campaign.  "  En  effet,"  says 
Jomini,  "si  rien  n'est  plus  utile  qu'un  grand  d^tachement  lorsqu'U 
est  fait  h.  propos  et  bien  combing,  rien  n'est  plus  dangereux  quand 
il  est  fait  d'une  mani^re  inconsid^r^e."  The  very  employment  at  all 
of  a  detachment,  except  in  those  cases  where  it  is  meant  to  rejoin  and 
co-operate  with  the  main  body  at  the  critical  moment  of  a  general 
action,  appears  to  be  contrary  to  the  cardinal  principle  of  strategy  and 
tactics  to  act  with  superior  forces  on  the  decisive  point,  and  yet  there 
are  circumstances  under  which  they  are  indispensable.  The  general 
employment  of  detachments  may  be  classed  imder  the  foUowing 
heauls: — 

1.  The  employment  of  great  detachments,  almost  separate  armies, 
not  in  the  principal  zone  of  operations,  but  with  the  object  of  creating 
diversions  on  more  or  less  essential  points.  This  seems  the  most 
indefensible  use  of  detachments,  one  in  which  English  forces  have 
often  been  employed,  and  which,  against  a  great  general,  such  as 
Napoleon,  were  utterly  thrown  away;  for  instance,  in  1805,  Napoleon 
occupied  Hanover  and  Naples.  Aq  English  and  Russian  army  was 
formed  to  drive  him  from  Italy,  and  an  English,  Russian,  and  Swedish 
army  to  operate  in  Hanover.  Nearly  60,000  men  being  employed  in 
these  two  detachments.  Napoleon,  disregarding  them,  ordered  St.  Cyr 
to  join  Massena  on  the  high  Adige,  where,  based  on  the  Adige  and 
Mincio,  and  in  a  very  strongly  fortified  position,  he  was  to  oppose  the 
Archduke  Charles,  whilst  Bemadotte  quitting  Hanover  joined  him  in 
time  to  take  part  in  those  overwhelming  operations  about  Ulm  and 
Austerlitz,  after  which  Italy  and  Hanover  were  easily  retaken.  On  the 
other  hand,  a  detachment  of  this  description  would,  in  the  civil  wan 
of  1793,  Jomini  considers,  have  produoed  decisive  results  if  thrown 
into  La  Vendue. 

2.  Large  detachments  in  the  zone  of  operations  to  cover  important 
points,  to  cany  on  sieges,  to  mask  fortresses,  or  to  protect  Unes  of 
operations. 

These  may  be  termed  pennanent  detachments,  acting  perhi^ 
during  a  whole  campaign  in  their  own  zone  of  operations.  There  are 
again  temporary  lai^e  detachments  formed  for  any  of  the  following 
special  objects  bearing  immediately  on  the  grand  objects  of  the 
campaign : — 
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1.  To  not  on  the  lines  of  operation  of  an  enemy  and  oblige  liim  to 
retire,  or,  if  retiring,  to  cripple  his  retreat. 

2.  To  keep  in  check  or  retard  the  junction  of  a  large  detachment 
of  the  enemy  with  a  smaller  force,  and  thus  allow  an  overwhelming 
force  to  be  thrown  on  the  decisive  point,  or  to  protect  the  junction  of 
a  detachment. 

8.  To  seize  or  protect  a  large  convoy,  as  was  effected  before  Pultowa 
by  Peter  the  Great  against  Charles  XII.,  whose  detachment  of  pro- 
tection lost  its  way,  entailing  the  loss  of  Lowenhaupt's  convoy,  thereby 
entailing  his  defeat. 

4.  To  draw  off  an  enemy's  attention  while  an  operation  is  being 
effected  in  a  different  direction,  or  to  mask  a  fortress  and  contain  its 
garrison  for  a  short  time.  Thus  Moreau,  in  1800,  while  he  himself 
marched  on  Stockach,  deceived  Kray  by  sending  his  left  wing  from 
Kehl  to  Rastadt,  which  then  rejoined  him  by  Fribourg. 

5.  A  deiAchment  made  almost  on  the  field  of  battle  to  act  on  the 
flank  or  rear  of  the  enemy,  as  at  the  battle  of  Vittoria,  where  the 
troops  under  General  Graham,  though  under  very  unfavourable  oir- 
oumstances  for  unity  of  action,  from  the  difficulty  of  the  ground,  yet 
managed  to  co-operate  with  great  nicety. 

However  enticing  and  important  these  various  objects  may  appear 
to  the  general  of  an  army,  history  has  proved  that  the  success  of  a 
oampaign  never  depends  on  such  isolated  and  secondary  events,  but  on 
the  grand  decisive  actions,  or,  as  at  Ulm,  merely  manoeuvres  about 
the  decisive  point.  Hence,  it  follows  that  when  these  approach, 
exertion  should  be  made  even  to  the  running  some  risks  to  recall  and 
concentrate  the  whole  available  forces.  A  good  example  of  this  is 
given  by  Jomini.  In  1797,  Napoleon,  obliged  to  leave  a  corps  of 
16,000  men  in  the  valley  of  the  Adige  to  contain  the  Tyrol  whUe  he 
advanced  on  the  Koric  Alps,  preferred  making  this  corps  rejoin  him 
at  the  risk  of  compromising  for  the  time  his  line  of  retreat,  to  affording 
the  opportunity,  by  leaving  hia  army  disuuited,  of  having  them  beaten 
in  detail.  Persuaded  that  he  would  be  victorious  with  his  army 
imited,  he  considered  the  temporary  presence  of  some  detachments  of 
the  enemy  on  hia  communications  of  Uttle  moment. 

Small  flying  detachments,  whose  absence  does  not  matfjiially  reduce 
the  strength  of  an  army,  do  not  however  come  under  th  s  category ; 
they  may  and  haf  e  often  been  employed  with  great  advantage,  when 
under  intelligent  daring  officers,  partisan  leaders,  and  more  especialfy 
with  irregular  troops,  whose  pi*esence  with  the  army  itself  would  be  of 
liitle  use  The  guerillas  in  the  Peninsula  afford  a  good  example, 
entailing  endless  annoyance  to  the  enemy  in  cutting  off  convoys,  inter- 
eepting  orders,  and  reducing  his  available  forces  by  compelling  him  to 
use  large  bodies  of  men  in  these  harassing  duties. 

DETERMINATE,  a  word  applied  in  mathematics  to  those  problems 
which  have  one  answer  only,  or  at  least  a  certain  and  finite  number  of 
answers.  Thus  the  problem,  **  given  the  base  of  a  triangle,  and  the 
sum  of  the  other  two  sides,  to  construct  the  triangle  so  that  its  vertex 
may  be  on  a  given  straight  line,"  is  determinate ;  for  the  number  of 
ways  of  solving  it  cannot  exceed  two.  But  if  we  omit  the  condition 
that  the  vertex  is  to  be  upon  a  given  straight  line,  and  merely  require 
that  a  triangle  shall  be  constructed  having  a  given  base,  and  two  other 
•ides  of  a  given  amount  of  length, the  problem  becomes  indeterminate; 
that  is,  has  an  infinite  number  of  solutions.  The  peculiarities  of  this 
subject — ^namely,  determinate  analysis — are  not  striking ;  it  is  to  the 
word  IvDETEBMiNATB  that  WO  must  look  for  the  most  characteristic 
points  of  distinction. 

DETINUE  is  the  form  of  action  prescribed  by  the  English  law  for 
the  recovery  of  goods  and  chattels  which  have  lawfully  come  into  the 
possession  of  a  defendant  either  by  delivery  or  finding.  It  does  not 
Le  for  real  property,  but  for  mere  personal  chattels,  except  only  deeds 
and  charters.  [Chattels.]  In  this  action  the  plaintiff  recovers  either 
the  thing  detained,  or  if  the  thing  cannot  be  had,  the  value  of  it,  with 
damages  for  the  detention.  In  order  to  enforce  the  redeliveiy  of  the 
specific  chattel,  a  special  writ  of  execution  has  been  provided,  by  the 
Conmion  Law  Procedure  Act,  1854.  The  action  of  detinue  is  similar 
to  the  actio  depositi  of  the  civil  law,  and  is  identically  the  same  in  its 
properties,  process,  circumstances,  and  forms  as  the  action  of  debt, 
with  this  difference,  that  one  is  for  the  recovery  of  a  chattel,  the  other 
of  money.  In  order  to  ground  an  action  of  detinue,  which  is  only  for 
the  detaining,  these  points  are  necessary  •  1.  That  the  defendant 
came  lawfully  into  the  possession  of  the  goods.  2.  That  the  plaintiff 
have  a  property.  8.  That  the  goods  themselves  be  of  some  value. 
4.  That  they  be  ascertained  in  point  of  identity. 
^  DETONATION  is  a  chemical  term  employed  to  express  combina- 
tion or  decomposition  which  occurs  with  noise  and  frequently  with 
combustion.  It  may  take  place  between  bodies  in  very  different 
states,  as  between  gaseous  bodies,  a  gas  and  a  solid,  &c.  One  of  the 
sunplest  and  most  powerful  cases  of  detonation  is  that  which  happens 
when  two  volumes  of  hydrogen  gas  and  one  volume  of  oxygen  gas 
•w  mixed,  and  fired  either  by  the  taper,  electricity,  the  action  of 
spongy  platinum  or  sudden  compression ;  in  this  case'  the  detonation 
18  loud,  and  the  result  of  the  chemical  action  is  water  formed  by  the 
nnion,  in  the  proportions  stated,  of  the  gases  above  mentioned. 

The  sun's  rays  falling  suddenly  on  a  mixture  of  hydrogen  and 
chlorine  gas  cause  them  to  detonate  and  combine  with  the  formation 
of  hydrochloric  acid.  Detonation  also  occurs  when  phosphorus,  mixed 
With  chlorate  of  potash  or  with  nitrate  of  lead,  &c.,  is  struck  upon 


an  anvil.  And  there  are  certain  combinations  of  metals  which  detonate 
or  fulminate,  by  slight  friction,  by  heat,  or  by  electricity ;  such  are  the 
ammoniurets  of  silver  and  gold,  fulminate  of  silver  and  of  mercury. 
The  chloride  of  nitrogen  and  the  iodide  of  the  same  element  are  very 
powerful  detonating  bodies.  In  some  cases,  as  has  been  mentioned, 
the  result  of  detonation  is  combination,  as  when  oxygen  and  hydrogen 
unite  to  form  water,  chlorine  and  hydrogen  to  form  hydrochloric  acid, 
&o.  In  other  oases  decomposition  occurs  and  is  the  result  of  deton*- 
tion.  Thus  anmioniuret  of  gold  is  separated  into  metallic  gold,  and 
other  products ;  iodide  of  nitrogen  separates  into  its  elements,  the 
iodine  appearing  as  a  purple  vapour,  and  the  nitrogen  assuming  the 
gaseous  form. 
DETRUSION,  FORCE  OF.  [Materials,  Strength  of.] 
DEUCA'LION,  a  prominent  personage  in  the  mythical  traditions 
from  which  Greek  history  sprung  up.  He  is  represented  as  the  sou  of 
Prometheus  and  Clymene  (Schol.  Pind. '  Olymp.'  ix.  72),  or  of  Prome- 
theus and  Pandora  (Strabo,  ix.  p.  448,  and  others),  and  is  sometimes 
called  the  father  (Thucyd.  i.  8),  and  sometimes  the  brother  of  Helien 
(Schol.  ApoUon.  iii.  1086),  the  reputed  founder  of  the  Greek  n&ti-n. 
The  seat  of  his  authority  was  Phthia,  in  Thessaly,  from  which,  accord- 
ing to  general  tradition,  he  was  driven  to  Ptmaasbus  by  a  great  deluge 
(ApoUodorus,  i.  7,  §  2),  which,  however,  according  to  Aristotle 
('  Meteorol.'  i.  14),  occurred  between  Dodona  and  the  Achelous.  But 
whatever  may  have  been  the  scene  of  Deucalion's  deluge,  the  old  tradi- 
tions represent  it  merely  as  a  local  one ;  and  it  was  not  till  the  time  of 
Ptolemy  Philadelphus,  when  the  Hebrew  scriptures  became  k  lown  to 
the  Greeks,  that  some  features  borrowed  from  the  universal  deluge  of 
Noah  were  incorporated  into  the  story  of  the  Thessalian  flood.  (See 
Clinton's'  Fasti,'  vol.  i.,  p.  43,  note  )  The  legend  is  well  known  to  the 
'  readers  of  Ovid  ('  Metam.'  i.  875,  foU.),  which  tells  how  he  and  his  wife 
^  Pyrrharepeopledth^  wasted  district  by  throwing  stones  behind  him  on 
Mount  Parnassus,  in  obedience  to  the  injunctions  of  the  oracle  of  Themis, 
which  directed  them  to  cover  their  heads  and  cast  the  bones  of  their 
mother  behind  them.  Stmbo  says  that  two  small  isLmds  on  the  coast  of 
Phthiotis  were  called  Deucalion  and  Pyrrha.  The  date  assigned  to 
Deuualion  by  the  Pari;m  Marble  is  1548  B.O.,  and  by  Eusebius  1 541  B  a  ; 
but  the  stories  connected  with  his  history  are  so  manifestly  fabulous, 
that  doubts  as  to  his  actual  existence  are  unavoidably  entertained,  and  it 
seems  reasonable  to  conclude  that  he  was  a  mere  personification.  It 
must  be  confessed  that  there  are  no  etymological  grounds  for  thinking 
so,  as  appears  to  be  the  case  more  or  less  with  the  early  kings  of  Attica 
(*  Philolog  Mus.'  ii.,  p.  845,  foil),  for  the  name  Deucalion  seems  to 
signify  nothing  more  than  **  the  illustrious "  (Hesych.  sub  v.  Scukcs), 
and  is  a  possible  name  for  a  real  person ;  it  was  also  borne  by  a  son  of 
Minos  II.  (ApoUod.  iii.i.  2.) 
DEUTEKO'NOMY,  the  fifth  book  of  the  Pentateuch,  or  Ave  books 

of  Mosea.     The  Hebrew  title   D'*")mn  nbs.    elleh   haddevarim, 

'  -  These  (are)  the  words,"  consists  as  usual  of  the  commencing  phrase,  a 
mode  of  appellation  similar  to  that  adopted  in  technically  quoting  a 
legal  instrument.  Among  the  Rabbins  it  is  also  called  tepktr  tuckkuth, 
**  the  book  of  reproofs,"  or  "  denunciations,"  of  which  there  are  many, 
as  in  chaps,  iv.  ix.  xxviii.  xxx.  xxxii ;  and  Jliiihnth  haUorakj  the 
repetition  of  the  law,  a  restatement  being  made  in  this  book  of 
the  Mosaic  laws  contained  in  the  preceding  books  of  the  Pentateuch. 
The  Greek  title  Acvrcpovo/Aiov,  deutenmdmion,  given  in  the  Septuagint 
translation,  is  composed  of  two  words  signifying  "  second  "  and  "  law." 
By  the  Jews  this  book  is  divided  into  ten  paraschioth,  or  chapters. 
In  the  translations  the  number  of  chapters  is  thirty-four.  The  events 
directly  related  by  the  writer  are  comprised  in  a  period  of  five  lunar 
weeks,  from  the  commencement  of  the  eleventh  month  to  the  seventh 
day  of  the  twelfth  month  of  the  fortieth  year  of  the  wandering  of  the 
Israelites  in  the  wilderness,  after  their  departure  from  Egypt.  The 
book  is  generally  considered  to  have  been  written  a.u.  2558,  or  1451 
B.O.,  by  Moses,  in  the  last  year  of  his  life,  when  at  the  age  of  120,  and 
in  the  plains  of  Moab  (i.  5;  Numbers  xxxiii.  50,  xxxv.  1),  near  the 
ford  of  the  Jordan,  where  the  Israelites  afterwards  crossed  over  into 
Canaan.  The  opinion  which  attributes  the  authorship  of  this  book  to 
Moses  is  attended  with  some  difficulties  which  have  induced  Eichhom 
and  other  learned  commentators  to  assign  a  much  later  date  to  it  than 
the  age  of  Moses.  These  have  been  ably  met  however,  and  the  nume- 
rous notices  of  nations  with  whom  the  Israelites  had  come  in  contact, 
but  who  subsequently  disappear  altogether,  afford  strong  indications  of 
the  Mosaical  origin  of  the  book.  The  concluding  chapter,  which 
gives  an  account  of  the  death  of  Moses,  and  of  his  having  been  buried 
by  God,  is  believed  by  most  but  not  by  all  of  the  conunentators  to  have 
been  not  written  by  Moses,  for  some  considered  this  account  as  a 
prophetic  one,  related  in  the  past  tense,  a  practice  not  unusual  among 
the  Jewish  prophets.  This  last  chapter  is  supposed  by  others  to  have 
been  jointly  or  rather  successively  supplied  by  Joshua,  Samuel,  and 
Esdras.  Besides  an  historical  repetition  from  the  preceding  books  of 
the  Pentateuch  of  the  events  which  passed  throughout  the  forty 
years  from  the  departure  from  Egypt,  the  book  contains  a  complete 
recapitulation  of  the  moral,  ceremonial,  and  judicial  law,  exhibited  in 
the  preceding  books  of  Exodus,  Leviticus,  and  Numbers,  with  altera- 
tions, and  some  additions ;  as,  for  instance,  that  of  the  law  (xxi.  18) 
which  requires  the  parents  of  a  stubborn  son  to  lead  him  forth  to  be 
stoned  to  death  by  his  fcUow  citizens.    The^fic^  thirteen  verses  of 
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chap.  xxyiiL  proclaim  the  bleefiings  promised  to  the  observers  of  the 
the  law,  and  the  fifty-five  following  verses  recite  the  curses  on  the 
disobedient.  The  last  twelve  verses  of  the  xxvii.th  chapter  contain  the 
twelve  curses  which  serve  to  compose  the  Commination  of  the  English 
Liturgy.  The  passages  in  chap,  zviii  15,  18,  39,  are  considered  as 
prophetical  of  the  Messiah,  on  the  authority  of  Acts  iii%  22,  23  ;  and 
vii.  37.  ^  Chap,  xzxii.  consists  of  the  last  song  of  Moses,  the  poetry  of 
which,  in  the  opinion  of  a  very  competent  judge.  Bishop  Lowth,  is 
singularly  magnificent*  Dr.  Adam  Clarke  remarks,  that  "very  few 
parts  of  the  Old  Testament  Scriptures  can  be  read  with  greater  profit 
by  the  genuine  Christian  than  the  book  of  Deuteronomy/'  which  is  to 
be  considered  as  correlative  with  St.  Paul's  Epistle  to  the  Hebrews.  In 
Wilson's  '  Archicological  Dictionary,'  article  Law,  a  vcduable  tab\ilated 
exhibition  is  given  of  the  whole  Mosaic  Law,  in  three  clasaes,  moral, 
ceremonial,  and  political,  with  the  places  of  references  to  Exod.,  Levit., 
Numb.,  and  Deut.  Dr.  Adam  Clarke  concludes  his  commentary  on  the 
book  with  six  elaborate  chronological  tables,  for  which  he  deserves  the 
thanks  of  every  biblical  student.  The  'Biblioth.  Brit,*  by  Watt, 
contains  a  numerous  list  of  Bermons  and  conmientaries  on  Deu- 
teronomy. 

(£ichhom*8  EinUitungin  d<u  AUe  r<M^.,abtheil  ii. ;  Poll,  Syncpsii  Cri- 
tieorum^  tom.  L ;  Calmet's  Diet, ;  Home's  Introduc.,  voL  iv. ;  Hora 
MotaiccB,  by  Rev.  Q.  Faber ;  Lectures  on  the  Pentateuch,  by  Dr.  Graves; 
Comment,  oh  th4  Moiaie  Law,  by  Michaelis,  trans,  by  Dr.  Smith.) 

DEUTOXIDE.  A  chemical  term  applied  to  compounds  of  oxygen, 
containing  two  equivalents  of  oxygen  to  one  of  some  other  body.  It 
is  synonymous  with  binoxide,    [Ch£Uical  Nomenolatubs.] 

DEVASTAVIT.    [Executob.] 

DEVELOPMENT.  (Algebra,  &c.)  A  name  given  to  the  process 
by  which  any  mathematical  expression  is  changed  into  another  of 
equivalent  value  or  meaning,  and  of  more  expanded  form.  It  is  nut  to 
be  understood  that  development  either  facilitates  the  calculation  or 
the  explanation  of  an  expression,  necessarily  j  it  may  sometimes  do 
the  one,  and  sometimes  the  other,  but  os  often  it  is  the  reverse.  Never- 
theless, the  mathematical  use  of  an  expression  is  frequently  facilitated 
by  employing  its  development,  and  this  in  a  great  variety  of  ways. 

The  expressions  of  common  algebra  will  frequently  furnish  instances 
of  this.  Let  us  take  the  development  of  {x  +  y)»,  namely  ;r*  +  Sa^y  ■♦• 
8x^<  +  sr*.  The  original  expression  implies  an  addition  and  two  mul- 
tiplications, while  the  development  involves  six  multiplications  as 
difficult  as  those  of  the  original,  two  of  a  more  simple  character, 
and  three  additions.  Nevertheless  the  Binomial  Theobeh,  of  whidi 
the  preceding  is  a  particular  case,  is  the  foundation  of  many  import- 
ant branches  of  algebra.  But  the  usual  form  of  development  is  into 
infinite  series  [Series],  a  subject  of  peculiar  interest,  and  the  higher 
points  of  which,  as. may  readily  be  seen  from  comparison  of  maUie- 
matical  writings,  are  not  perfectly  well  settled. 

The  mere  word  development  suggests  only  one  question,  namely, 
what  connection  exists  between  the  expression  itself  and  its  develop- 
ment Are  they  both  actual  representations  of  the  same  arithmetical 
value  f  Or  do  uiey  merely  represent  algebraical  forms  which  have  the 
same  properties  ?  There  are  oases  in  which  the  first  question  must 
be  answered  In  the  affirmative,  and  others  in  which  the  second  question 
must  be  so  answered,  while  it  is  palpably  the  contrary  with  regard  to 
the  first.  Without  entering  into  the  reasons  of  such  difficulties,  it 
must  here  suffice  to  remind  the  student  who  seeks  for  such  matter 
as  is  immediately  connected  with  the  common  use  of  the  word,  that 
he  must  be  cautious  what  he  admits  upon  any  point  connected  with 
it,  since  it  may  frequently  happen  that  he  will  find  himself  endeavour- 
ing to  reconcile  a  very  narrow  meaning  of  the  term  with  the  formii 
of  expression  used  by  writers  who  take  for  granted  a  knowledge  such 
as  can  only  be  acquired  by  considerable  experience  and  reflection.  So 
wide  is  the  modem  use  of  the  term,  that  the  following  caution  may 
frequently  be  useful.  When  an  author  speaks  of  the  development  of 
an  expression,  remember  that  he  may  have  so  extended  a  signification 
of  the  word,  that  the  student  should  consider  him  as  meaning  merely 
"  algebraical  substitute,"  or  an  expression  which  may  be  used  for  the 
original  without  change  of  algebraical  properties.  He  will  hardly 
understand  What  we  mean,  nor  is  it  for  our  present  purpose  necessary 
that  he  should  do  so :  our  intention  will  be  answered,  if,  in  referring 
to  this  work  for  the  use  of  this  particular  term,  he  should  be  dis- 
tinctly made  to  understand  that  in  all  probability  his  difficulty  arises 
from  an  indistinct  view  of  the  meaning  of  equality,  or  of  the  sign  =, 
as  employed  in  algebra,  such  as  we  conceive  a  very  eminent  modem 
EngllBh  writer  to  have  had,  when  he  proposed,  in  order  to  overcome 
the  difficulties  attending  the  interpretation  of  a  series,  to  consider 
one  plus  one  as  having  a  meaning  distinct  from  two. 

There  are  two  points  connected  with  developments  which  it  may  be 
worth  while  to  point  out,  as  iUustrative  of  this  (at  first  sight)  apparent 
want  of  connection  between  an  expression  and  its  development,  which 
it  should  seem  ought  to  exist  between  tv^o  forms  which  are  used 
indifferently  each  for  the  other. 

1.  An  expression  may  preserve  an  al,s:ebra]cal  identity  with  its 
development  in  cases  where  arithmetical  identity  is  entirely  lost.  Let 
U3  consider  the  series  P=l  +  a: +  3?*  +  . ..  .continued  without  end,  of 
which  it  is  an  evident  property  that  P= 1  +  a:P.  And  the  same  is  also 
a  property  of  its  well-known  equivalent  form  l-r(l— a?),  which  is  in 
truth  nothing  more  than  the  value  of  P  derived  from  the  last  equation. 


But  suppose  that  a;=2,  and  there  is  no  imaginable  arithmetical  con- 
nection between  1  +  8  +  4  +  8+  ....  continued  for  ever,  and  1-4-1(1—2) 
or  —1.    On  this  point,  see  Ihfihitb,  Diveboent,  and  Seribs. 

2.  A  development  may  present  an  intelligible  result  in  cases  where 
the  original  expression  altogether  loses  meaning.  Thus,  let  the  follow- 
ing expression  be  considered :  "  the  product  of  all  whole  numbers, 
begmning  with  1  and  ending  with  x"  of  which  1.2.8.4.5,  or  120,  is  a 
pai*ticular  case.  Considering  this  as  a  function  of  x,  it  is  obvioils  that 
we  can  find  meaning  and  value  in  all  cases  in  which  «  is  a  whole  num- 
ber. But  when  a;  is  a  fraction,  we  lose  all  idea  of  meaning :  what  is 
implied,  for  instance,  by  the  product  of  all  whole  numbers  up  to  lOJ  ? 
Nevertheless,  when  we  take  the  approximate  expression  for  t>ii«  pro- 
duct mentioned  in  Combinations;  or  the  series  of  which  it  is  the  fiM 
term,  namely, 
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the  difficulty  has  disappeared  :  this  series  is  as  easily  intelligible  and 
calculable  when  a;  is  a  fraction  as  when  x  is  a  t^hole  number.  This 
paradox — ^namely,  an  alteration  of  form,  giving  mote  meaning  to  an 
expression  than  it  had  at  first — is  of  a  ohMracter  whioh  cannot  be 
briefly  treated. 

The  inverse  word  to  development  should  be  invdopment ;  so  th^t  while 
we  say  that  1  +  a:  +  re*  + . . .  is  the  development  of  l-f-(l— a;),  we  should 
also  say  that  the  latter  is  the  intfelopment  of  the  former.  But  the  latter 
term  is  never  used,  whioh  frequently  gives  rise  to  a  circumlocutory  and 
sometimes  to  a  defective  mode  of  description. 

DEVICE,  an  emblem  or  ensign,  formerly  borne  on  shields  or  em- 
broidered upon  banneiB  as  a  cognisance,  contemporary,  in  the  history 
of  heraldry,  with  coat-armour  itself.  As  early  as  the  12th  century, 
King  Hemy  II.  caused  certain  devices  to  be  painted,  which  had  a 
descriptive  reference  to  his  name ;  the  planta-genistOf  or  broom-eprig, 
and  a  jenet  ptussing  between  two  broom  plants,  the  former  of  which  is 
engraved  upon  the  great  seal  of  his  son,  Richard  I.,  on  either  side  of 
the  throne.  For  many  succeeding  centuries  these  devices  appear  to 
have  been  confined  to  the  royal  use ;  but  from  the  rbign  of  Richard  II., 
various  houses  of  the  nobility  adopted  their  use.  Thomas  Mowbray, 
duke  of  Norfolk,  appeared  against  Henry,  duke  of  Hereford,  in  the 
celebrated  joust  at  Coventry,  upon  a  horse  whose  velvet-trappings  were 
embroidered  with  lions  and  mulberry  trees,  intended  to  typify  hJs 
name.  The  devices  of  greatest  notoriety  were  the  white  and  red 
roses,  by  which  the  contending  families  of  the  royal  stem  are  still 
metaphorically  described.  From  the  close  of  the  15th  to  the  middle 
of  the  16th  century  the  frieses,  entablature^,  and  sUined  windows  of 
the  more  sumptuous  habitations  were  crowded  with  devices.  The 
Bourchier  aiid  Staffiird  knots  were  of  this  description.  Camden,  in 
his  Remains,  has  a  section  entitled  '  Rebus,  or  Name-Devices ; '  these 
were  probably  adopted  in  imitation  of  the  emblems  which,  during  the 
Neapolitan  wars  of  the  15th  century,  were  painted  by  the  Italian 
chiefs  upon  their  shields,  accompanied  by  mottoes  or  quotation!  de- 
scriptive of  enterprise,  or  of  the  general  character  of  the  bearer.  Such 
were  called  Impresses,  from  the  Italian  word  '  Impresa.' 

DEVISE.    [Will.] 

DEW  is  the  moisture  which,  when  the  surface  of  the  ground  is 
colder  than  the  atmosphere,  whether  at  night  or  in  the  day,  but  prin- 
cipally, and  as  usually  observed,  between  sunset  and  sunrise,  is  depo- 
sited from  the  air,  in  the  form  of  minute  globules,  on  the  sur&oe  of 
bodies  in  contact  with  it.  When  the  cold  is  extremely  great,  the 
vapour  becomes  solid  instead  of  merely  condensing  into  liquid  Water, 
forming  a  dendritic  crystallisation  of  ice,  or  the  globules  of  water 
freeze  or  solidify  after  deposition;  producing  what  iA  called  koarfrottf 
of  two  kinds. 

The  histoij  of  our  knowledge  of  dew,  as  an  object  of  scientific  in- 
vestigation, is  singularly  interesting,  and  the  process  by  which  it  Hi 
formed  involves  several  of  the  great  principles  of  natiu^.  In  some 
remarkable  speculations  of  Aristotle  ('  Meteor.'  i.  10),  it  is  supposed  to 
be  a  species  of  rain  formed  in  the  lower  atmosphere  in  consequence  of 
the  moisture  which  had  been  carried  up  during  the  day  by  evaporation 
being  condensed  by  the  cold  of  the  night  into  minute  drops.  In  1784 
Professor  Patrick  Wilson,  of  Gloajow,  published  a  paper  on  hoar-frost 
in  the  Transactions  of  the  Royal  Society  of  Edinburgh,  in  which  he 
supposes  that  oold  is  occasioned  by  its  formation.  In  the  course  of  the 
same  year,  and  in  1788,  Mr.  Six  communicated  papers  to  the  Royal 
Society  of  London  in  which  he  imagines  that  dew  proceeds  portlv  from 
the  low  tempetature  of  the  air  through  which  the  dew  already  formed 
in  the  atmosphere  had  descended,  and  partly  from  the  evaporation  of 
moisture  from  the  ground,  on  which  his  thermometer  had  been  placed. 
In  a  subsequent  and  posthumous  work  printed  in  1794,  the  oold  of 
the  grass  is,  however,  attributed,  in  agreement  with  the  opinion  of  Mr. 
Wilson,  altogether  to  the  dew  deposited  upon  iU  Mr.  Wilson  and 
Mr.  Six  observed,  that  the  production  of  (hoar-frost  or)  dew  is  accom- 
panied with  cold  on  the  surface  of  the  ground  gi*eater  than  in  the 
atmosphere  a  few  feet  above,  the  diflerencos  being  frequently  5, 10,  or 
even  more  degrees  of  Fahrenheit's  scale.  This  cold,  as  has  just  been 
mentioned,  was  considered  as  the  effect  of  the  formation  of  the  dew, 
though  this  conclusion  involved  a  very  considerable  difficulty ;  for  as 
the  transition  of  a  body  from  the  state  of  vapour  to  the  fltud  or  solid 
form  is  always  accompanied  with  an  evolution  of  heat  (which,  as  will 
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appear  in  the  sequel  of  this  article,  is  really  an  element  of  the  complex 
phenomenon  under  discussion),  it  might  be  expected  that  the  surface 
on  which  the  dew  is  deposited,  and  still  more  that  on  which  the  hoar 
frost  is  formed,  would  have  its  temperature  raised^  and  no  cause  was 
apparent  why  it  should  be  depressed. 

Nearly  contemporary  with  Six's  last  published  observations,  were 
some  experiments  made  and  described,  though  not  explained,  by  M. 
Benedict  Prevost,  of  Besangon.  But  Dr.  Thomas  Young,  in  his  work 
entitled  "Lectures  on  Natural  Philosophy,"  published  in  1807, — a 
mine  of  physical  truth,  which  the  labours  of  half  a  century  have  not 
exhausted, — completely  accounted  for  the  effects  witnessed  in  those 
experiments,  giving  an  explanation  of  them,  of  which  it  may  be  said,  in 
accordance  with  a  remark  of  his  biographer  the  late  Dr.  Peacock,  that 
it  embraced  the  basis  of  the  true  theory  of  the  cooling  of  the  sur- 
face of  the  earth  by  rad'ation,  and  the  interruption  of  that  process 
by  clouds,  &c. — and  by  implication,  that  of  the  formation  of  dew 
itself.  This,  however,  had  remained  unnoticed,  and,  indeed,  until 
the  discoveries  of  Leslie  on  radiant  heat,  but  little  further  progress 
could  be  made  in  the  investigation  of  tJiis  subject;  and  even  the 
consequences  of  those  discoveries  remained  for  some  time  unperceived. 
But  an  obscure,  because  neglected,  physician,  giving  his  enforced 
leisure  to  physical  inquiries,  the  late  Dr.  William  Cljarles  Wells,  F.R.S., 
now  discovered  and  established  the  true  theory  of  dew,  which  Sir 
John  F.  W.  Herschel  ('  Prel.  Disc  on  the  Study  of  Nat.  Phil.,'  168), 
has  characterised  "  as  one  of  the  most  beautiful  specimens  of  inductive 
experimental  inquiry,"  earnestly  recommending  the  essay  in  which  it 
is  developed  "for  perusal  to  the  student  of 'natural  phUosophy,  as  a 
model  with  which  he  '\^'ill  do  well  to  become  familiar." 

Dr.  Wells,  after  verifying  the  facts  previously  observed,  ascertained 
by  numerous  observations  and  experiments,  that  the  cold  at  the  sur- 
face, compared  with  that  of  the  air  above,  precedes  the  formation  of 
dew,  and  often  eidsts  without  dew  being  formed ;  and  that  bodies 
become  colder  than  the  neighbouring  air  before  they  are  dewed.  The 
cold,  therefore,  which  Mr.  Wilson  and  Mr.  Six  supposed  to  be  the 
effect  of  dew  was  foimd  by  Dr.  Wells  to  be  the  cause  of  it. 

The  question,  then,  naturally  arises,  what  are  the  causes  which 
produce  this  low  temperature  of  the  earth,  while  the  incumbent  air  is 
at  a  higher  temperature?  This  is  shown  by  the  experiments  and 
reasoning  of  Dr.  Wells  to  be  caused  by  the  radiation  of  heat  without 
an  equivalent  return.  The  surface  of  the  ground  allows  a  portion  of 
the  heat  which  it  receives  from  the  solar  rays  to  escape  by  radiation 
when  their  action  is  withdrawn ;  hence  its  temperatiu-e  falls ;  and  if 
the  air,  holding  watexy  vapour,  rest  upon  it  without  much  agitation 
(a  circumstance  by  which,  as  the  constant  renewal  of  warm  air 
imparts  heat,  the  effect  would  be  coimteracted),  a  portion  of  the 
vapour  will  be  condensed  on  the  surface,  and  if  the  temperature  is 
still  lower,  will  be  congealed :  thus  it  is  that  dew  and  hoar-frost  are 
formed  only  when  the  atmosphere  is  clear  or  the  clouds  not  dense, 
for  in  the  latter  state  they  return  an  equivalent  portion  of  radiant 
heat. 

Dew  forms  in  very  different  quantities  on  different  substances  under 
the  same  circumstances ;  thus,  on  metals  it  is  sparingly  deposited ;  on 
glass  it  forms  abundantly,  as  it  does  also  on  straw,  grass,  cloth,  paper, 
and  other  similar  substances.  Now  as  the  metals  radiate  heat  to  a 
small  amount  only,  and  the  other  bodies  mentioned  in  a  much  greater 
degree,  they  become  consequently  colder  than  the  metals,  and  hence 
condense  more  vapour  into  dew. 

Animal  substances  are  among  those  which  acquire  dew  in  the 
greatest  quantity ;  among  these  Dr.  Wells  found  that  swan's-down 
exhibited  the  greatest  dep;ree  of  cold  in  general,  and  was  also  most 
easily  managed  in  expenment,  as  it  was  used  while  adhering  to  the 
skin  of  the  bird.  On  other  occasions  wool  was  employed,  and  the 
following  statements  are  the  results  of  Dr.  Wells's  experiments  with 
respect  to  the  influence  which  several  differences  in  the  situation, 
mechanical  state,  and  intrinsic  nature  of  bodies  have  tipon  the  pro- 
duction of  dew. 

A  general  fact  is,  that  whatever  diminishes  the  view  of  the  sky,  as 
seen  from  the  exposed  body,  occasions  the  quantity  of  dew  which  is 
formed  upon  it  to  be  less  than  would  have  occurred  if  the  exposure  to 
the  sky  had  been  complete;  two  parcels  of  wool,  each  weighing  ten 
grains,  were  placed,  one  on  the  middle  of  a  board,  and  the  other  to  the 
middle  of  the  underside ;  the  two  parcels  were  an  inch  asunder,  and 
equally  exposed  to  the  action  of  the  air  :  on  weighing  tiiie  two  portions, 
it  was  always  found  that  the  upper  portion  had  acquired  most  dew, 
the  greatest  difference  being  twenty  grains  to  four  grains. 

The  following  is  a  tabular  view  of  observations  with  respect  to 
temperature  made  by  Dr.  Wells  on  the  evening  of  the  19th  of  August. 
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Sir  Robert  Barker  and  Mr.  Williams  have  both  given  accounts  of 
the  process  by  which  ice  is  formed  in  Bengal,  while  the  temperature  of 
the  air  is  above  82" ;  and  its  production  was  attributed,  by  the  former 


altogether,  and  by  the  latter  in  great  measure,  to  cold  produced  bj 
evaporation.  Dr.  Wells's  experiments,  however,  show  not  only  tha* 
the  evaporation  which  occurs  is  insufi&cient  to  account  for  the  effect, 
but  that  the  cold  produced  by  radiation  alone  will  satisfactorily  explain 
it.  On  the  subject  of  such  cold.  Dr.  Wells  makes  the  following  curious 
statement :— "  I  had  often,"  he  says,  "  in  the  pride  of  half  knowledge, 
smiled  at  the  means  frequently  employed  by  gardeners  to  protect 
tender  plants  from  cold,  as  it  appeared  to  me  impossible  that  a^in 
mat,  or  any  such  flimsy  substance,  could  prevent  them  from  attaining 
the  temperature  of  the  atmosphere,  by  which  alone  I  thought  them 
liable  to  be  injured.  But,  when  1  had  learned  that  bodies  on  the  sur- 
face of  the  earth  become,  during  a  still  and  serene  night,  colder  than 
the  atmosphere  by  radiating  their  heat  to  the  heavens,  I  perceived 
immediately  a  just  reason  for  the  practice  which  I  had  before  deemed 
useless."  And  he  follows  up  this  part  of  the  subject  by  relating  seme 
extremely  simple  experiments  in  proof  of  the  efficacy  of  the  practice, 
and  in  explanation  of  the  effect  by  the  processes  of  the  radiation  and 
reflexion  of  heat. 

It  had  been  remarked  by  Aristotle  •  and  by  other  writers  that  dew 
appears  only  on  calm  and  serene  nights.  Th£s  observation,  according 
to  Dr.  Wells,  is  not  to  be  received  in  its  strictest  sense,  as  he  has  fre- 
quently found  a  small  quantity  of  dew  on  grass,  both  on  windy  nights, 
if  the  sky  was  clear  or  nearly  so,  and  on  cloudy  nights,  if  there  was  no 
wind.  If,  indeed,  the  clouds  were  high,  and  ihe  weather  calm,  he  has 
sometimes  seen  on  grass,  though  the  sky  was  entirely  hidden,  no  very 
inconsiderable  quantity  of  dew.  Again,  stillness  ol  the  atmosphere  is 
so  far  from  being  necessary  for  the  formation  of  this  fluid,  that  ita 
quantity  has  seemed  to  Dr.  Wells  to  be  increased  by  a  very  gentle 
motion  in  the  air :  but  he  says,  "  I  can  aver,  after  much  experience, 
that  I  never  knew  dew  to  be  abundant,  except  in  serene  weather," 
and  **  dew  has  never  been  seen  by  me  on  nights  both  cloudy  and 
windy."  f 

Dr.  Wells  remarks  that,  during  nights  which  are  equally  clear  and 
cfdm,  dew  often  appears  in  very  unequal  quantities,  even  after  due 
allowance  has  been  made  for  any  difierence  in  their  lengths :  thus  it 
is  more  abundant  shortly  after  rain  than  during  a  long  season  of  diy 
weather.  It  is  generally  more  abundant  during  southerly  and  westerly 
winds  than  those  which  blow  from  the  north  and  the  east ;  but  this 
remark,  of  course,  only  applies  to  particular  localities.  To  Uie  greater 
or  less  quantity  of  moisture  in  the  atmosphere,  at  the  time  of  the 
action  of  the  immediate  cause  of  dew,  are  likewise  to  be  referred 
several  other  facts  respecting  its  copiousness;  these  are  thus  stated  by 
Dr.  Wells  ('  Essay,'  p.  10)  :— 

"  In  the  first  place,  dew  is  commonly  more  plentiful  in  spring  and 
autumn  than  in  summer ;  the  reason  is,  that  a  greater  difference  is 
generally  found  between  the  temperatures  of  the  day  and  the  night  in 
the  former  seasons  of  the  year  than  in  the  latter.  In  spring  this  cir- 
cumstance is  prevented  often  from  having  a  considerable  effect  by  the 
opposite  influence  of  northerly  and  easterly  winds ;  but  during  still 
and  serene  nights  in  autumn  dew  is  almost  always  highly  abundant. 

"  In  the  second  place,  dew  is  always  very  copious  on  l^oee  clear  and 
calm  nights  which  are  followed  by  misty  or  foggy  mornings:  the 
turbidness  of  the  air  in  the  morning  showing  that  it  must  have 
contained  during  the  preceding  night  a  considerable  quantity  of 
moisture. 

**  Thirdly,  I  have  observed  dew  to  be  unusually  plentiful  on  a  dear 
morning  wbdch  had  succeeded  a  cloudy  night.  For  the  air  having,  in 
the  course  of  the  night,  lost  little  or  no  moisture,  was  in  ihe  morning 
more  charged  with  watery  vapour  than  it  would  have  been  if  the  night 
had  also  been  dear. 

"  Fourthly,  heat  of  the  atmosphere,  if  other  circumstances  are 
favourable,  which,  according  to  my  experience,  they  sddom  are  in  this 
country,  occasions  a  great  formation  of  dew.  For,  as  the  power  of  the 
air  to  retain  watery  vapour  in  a  pellucid  state  increases  considerably 
faster,  while  ite  temperature  is  rising,  than  in  proportion  to  the  heat 
acquired,  a  decrease  of  its  heat,  in  any  small  given  quantity,  during 
the  night,  must  bring  it,  if  the  temperature  be  high,  much  nearer  to 
the  point  of  repletion  before  it  be  acted  upon  by  the  immediate  cause 
of  dew,  than  if  the  temperature  were  low.      •        •        ♦        ♦        • 

"  In  the  last  place,  I  always  found,  when  the  deamess  and  stillnees 
of  the  atmosphere  were  the  same,  that  more  dew  was  formed  between 
midnight  and  sunrise  than  between  sunset  and  midnight,  though  the 
positive  quantity  of  moisture  in  the  air  must  have  been  less  in  the 
former  than  in  the  latter  time,  in  consequence  of  a  previous  precipita- 
tion of  part  of  it.  The  reason,  no  doubt,  is  the  cold  of  the  atmosphere 
being  greater  in  the  latter  than  in  the  prior  part  of  the  night." 

The  experiments  of  Dr.  WeUs  were  repeated  in  Fiance  by  M. 
Pouillet ;  but  two  sets  of  experiments  of  some  value,  undertaken  for 
special  purposes  by  the  late  Professor  J.  F.  Daniell,  appear  to  have 

*  Meteor,  lib.  i,  o.  x.  et  De  Mundo,  c.  ill. 

f  *  An  Essay  on  Dow,  and  on  several  appearances  oonnected  with  it,*  Lond. 
1814,  p.  65.  It  may  bo  well  to  reeord,  as  the  late  Dr.  T.  Thomson  pointed  ont 
at  the  time,  that  the  word  eonduehon,  as  applied  to  a  certain  process  of  the  pro- 
pagation of  heat  (and  subsequently  to  that  of  electricity)  wan  firat  introdiieed 
into  the  English  language  by  Dr.  Wells  in  this  work.  A  second  ediiiun  of  the 
Essay  appeared  In  1815^  which  was  republished  shcrUy  after  the  author*s 
death,  in  a  now  scarce  volume,  containing  other  writings  by  bimi  including  hia 
autobiography,  Lond.  and  Bdln.  1818,  8yo,  reiasaed  in  1820. 
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been  the  only  attempts  made  in  England  to  confirm  and  extend  the 
results  at  which  Dr.  Wells  had  arrived,  mitil  after  the  establishment 
of  the  magnetical  and  meteorological  department  of  the  Royal  Observa- 
tory at  Greenwich,  when  Mr.  James  Glaisher,  F.RS.,  I^e  superin- 
tendent (as  an  assistant  of  the  astronomer  royal)  of  that  department, 
instituted,  carried  on  for  some  years,  and  afterwards  communicated  to 
the  Royal  Society,  an  elaborate  and  most  valuable  series  of  observa- 
tions and  experiments  "  On  the  amoimt  of  the  Radiation  of  Heat,  at 
night,  from  the  earth,  and  from  various  bodies  placed  on  or  near  the 
surface  of  the  earth/'  These  were  published  in  the  *  Philosophical 
TranaactionB '  f or  1847,  of  which  they  occupy  113  pages,  including  108 
tables  of  observations.  The  subject  of  the  production  of  dew  was,  of 
course,  onlv  a  part  of  Mr.  Glaisher's  researches ;  but  the  most  general 
result  he  obtained  on  that  subject,  was  entirely  conformable  with  that 
entmciated  by  Dr.  Wells,  and  is  stated  in  the  following  terms  :— 

"  The  formation  of  dew  was  found  to  depend  solely  on  the  tempera- 
ture of  the  bodies  upon  which  it  was  deposited,  and  it  never  appeared 
upon  them  till  their  temperatures  had  descended  below  that  of  the 
dew-point  in  their  locahty,  as  found  by  observations  of  a  dry  and  wet 
bulb  thermometer  placed  in  their  vicinity.  The  amount  of  water 
thus  deposited  was  the  greatest  upon  the  substances  whose  tempera- 
tures were  the  lowest"  The  dew-point,  as  will  be  explained  in  the 
next  article,  is  the  critical  tempei-ative  below  which  the  vapour  of  the 
atmosphere  begins  to  be  condensed  into  moisture,  the  "  point  of  reple- 
tion **  of  Dr.  Wells,  as  above. 

At  the  commencement  of  his  experiments  Mr.  Qlaisher  made  some 
precise  and  important  observations,  on  the  difference  between  the 
temperature  of  a  thermometer  and  that  of  a  body  in  contact  with  it, 
wh'ch  must  here  be  noticed,  on  account  of  the  bearii^  which  they 
have  on  the  conduct  of  experimental  inquiries  of  this  nature.  Among 
the  bodies  found  to  radiate  heat  freely  (in  agreement  with  previous 
knowledge),  was  glass,  which  thus  very  readily  became  wet  with  dew. 
In  consequence  of  this  property,  the  tube  of  a  naked  thermometer, 
which  was  lying  on  a  substance  entirely  free  frotn  moisture,  was  fre- 
quently found  covered  with  dew,  and  therefore  it  seemed  probable  that 
the  temperature  exhibited  by  the  instrument  was  not  that  of  the  body 
in  question.  On  such  instances  occurring  an  attempt  was  made  by 
Mr.  Olaisher  to  correct  the  error,  by  enclosuig  the  thermometer  stem 
in  a  tube  made  of  gilt  paper;  the  bulb  alone,  resting  on  the  substance, 
remained  exposed  to  the  sky.  The  differences  between  the  readings  of 
a  thermometer  thus  enclosed,  and  when  naked,  were  found  to  be 
sensible,  but  small  in  amount ;  it  was  also  observed,  that  when  the 
thermometer  was  wholly  naked  the  stem  was  at  times  wet  when  the 
bulb  itself  was  dry ;  and  at  aU  times  much  less  moisture  appeared  on 
the  bulb  than  on  the  stem,  unless  the  disposition  of  the  substance  in 
question  to  become  cold  was  the  same  with,  or  greater  than,  that  of 
the  glassL  The  error  arising  from  this  cause  was  chiefly  confined  to 
the  consequent  contraction  of  the  mercury  in  the  stem,  and  not  in  the 
bulb,  and  which  was  considered  to  be  avoided  by  the  use  of  gilt  paper. 
The  error  in  all  cases  must  have  been  small.  Mr.  Olaisher  foimd,  in 
addition,  that  one  of  the  many  sources  from  which  the  reading  of  a 
thermometer  placed  on  the  ground  is  affected,  is  the  heat  evolved 
during  the  change  of  the  watery  vapour  in  the  atmosphere  into  dew, 
the  amount  of  which  appeared  to  be  about  4**  Fahr.  h\)m  aU  the  ex- 
periments he  made.  The  difficulty  this  ftict  occasioned  to  some  of  the 
earlier  theorists  on  dew  has  been  noticed  above. 

It  was  found,  in  the  course  of  these  experiments,  that  the  differences 
between  the  temperature  of  the  air  and  of  bodies  on  the  earth,  at 
night,  in  equally  calm  and  clear  weather,  were  the  same  at  every 
period  of  the  year,  but  it  was  also  found  that  the  amount  of  dew 
deposited  during  such  times  was  much  greater  in  summer  than  in 
winter.  This  is  easily  accounted  for,  from  the  well-known  relation 
existing  between  temperature  and  moisture.  At  all  seasons  of  the 
year,  at  night,  the  depression  of  the  temperature  of  the  dew-point 
below  that  Of  the  air  is  small,  or  the  air  is  in  a  state  of  saturation 
nearly,  and  therefore  in  summer  a  certain  diminution  of  temperature 
would  cause  much  more  vapour  to  be  changed  into  water,  than  an 
equal  diminution  In  winter  woidd  do ;  in  agreement  with  the  previous 
reasoning  of  Dr.  Wells. 

With  respect  to  the  occasional  formation  of  dew  in  the  day-time, 
Mr.  Olaisher  remarks,  "Radiation  of  heat  from  the  earth  to  the 
heavens  must  exist  at  all  times,  both  day  and  night,  and  in  all  states  of 
the  sky.  Generally,  when  the  sun  is  above  the  horizon,  the  heat 
emitted  by  it  to  the  earth  will  overbalance  that  which  the  earth 
radiates  upwards ;  at  times,  however,  in  places  shaded  from  its  direct 
beams,  the  amount  of  heat  radiated  exceeds  that  received  from  the 
sun  and  all  other  sources,  and  dew  will  be  continually  deposited 
throughout  the  day."  Some  instances  of  this  are  exhibited  in  his 
Tables.  Dr.  Joseph  D.  Hooker,  we  may  add  (in  his  'Himalayan 
Journals,'  vol,  i.,  p.  196),  has  recorded,  in  conformity  with  this  prin- 
ciple, that  in  East  Nepaul,  the  sun,  in  many  places,  does  not  reach  the 
bottom  of  the  valleys  until  10  A.K.,  and  is  off  again  by  8  P.M. ;  and  that 
the  radiation  to  a  clear  sky  is  so  powerful  that  dew  frequentlv  forms 
in  the  shade  throughout  the  day.  But  in  these  regions  the  clearness 
of  the  skv  is  such,  that  at  night  Dr.  Hooker  found  the  upper  blanket 
of  his  bed  to  become  coated  with  moisture,  from  the  rapid  abstraction 
of  heat  by  the  tarpaulin  of  his  tent,  itself  frozen  by  its  own  radiation. 

From  some  of  Mr.  Glaisher's  tables^  contajning  the  results  of  obser- 
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vations  when  the  excess  of  air-temper%^ure  above  that  of  long  grass 
amounted  to  5°,  6*,  7°,  or  8",  it  appears  that  at  such  times  the  sky  was 
frequently  cloudy,  and  when  wholly  so,  that  the  clouds  were  high ; 
that  the  air  was  in  frequent  motion,  and  at  times  the  wind  was  blowing 
with  a  pressure  of  4  lbs.  on  the  square  foot ;  that  the  atmosphere  was 
occasionally  thick  by  haze  or  vapour,  and  that  under  these  circum- 
stances, dew  was  seldom  deposited.  Other  tables  contain  the  results 
of  the  observations  when  the  excess  was  9*,  11*,  or  12*,  and  at  those 
times  the  sky  was  generally  dear,  the  air  calm,  and  the  atmosphere 
frequently  hazy  or  misty,  or  vapour  or  fog  was  prevalent,  and  dew  was 
also  frequently  deposited;  in  two  cases,  one  in  February  and  the  other 
in  November,  the  sky  was  wholly  covered  by  high  and  thin  clouds,  the 
radiation  of  heat  from  which  was  thus  inadequate  to  counteract  that 
of  the  earth,  as  had  been  before  observed  by  Dr.  Wells. 

It  was  also  observed  by  Mr.  Glaisher,  that  the  various  amounts  of  dew 
deposited,  at  the  same  time,  on  different  bodies  at  night,  were,  as  near 
as  could  be  determined,  proportional  to  the  amount  of  Uie  depression 
of  their  temperature  below  that  of  the  dew-point.  "  Hence,  it  is 
evident,*'  he  concludes,  **  that  all  hygrometers  formed  of  any  of  these 
substances  [a  variety  of  bodies  in  common  use,  chiefly  belonging  to  the 
mineral  kingdom,  as  chalk  and  graphite,  but  including  the  common 
metals  also],  or  of  any  animal  or  vegetable  substance,  wnen  exposed  to 
the  clear  sky  at  night,  will  be  cooled  by  the  radiation  of  their  heat, 
and  will  cool  the  air  in  contact  with  them;  and  thus  indicate  a 
greater  degree  of  humidity  than  actually  exists  (as  had  been  pointed 
out  by  Dr.  Wells,  with  respect  to  the  organic  substances) ;  and  por- 
ticuWly  so,  should  their  temperature  descend  below  that  of  the 
dew-point,  and  dew  be  actually  deposited  upon  them." 

Contemporary,  as  it  would  appear,  with  the  researches  of  Mr. 
Ghusher,  and  equally  elaborate  and  satisfactory,  were  those  of  the 
lamented  Italian  philosopher  Melloni,  who  had  made  almost  tiie  entire 
subject  of  radiant  heat  emphatically  his  own.  They  were  read  to  the 
Royal  Academy  of  Sciences  of  Naples,  very  shortly  after  Mr.  Glaisher's 
paper  was  read  before  the  Royal  Society  of  London ;  seem  to  have 
been  undertaken,  in  part,  on  account  of  the  obstinate  and  perhaps 
traditionary  retention  in  certain  Italian  schools  of  science  of  the 
ancient  notions  on  the  formation  of  dew ;  and  are  throughout,  in  the 
most  remarkable  manner,  confirmatoiy  of  the  discovenr  of  Dr.  Wells, 
while  they  correct  some  of  the  tacit  admissions  of  his  theory  and 
elucidate  others.  They  are  also,  in  a  great  degree,  comparable  in  detail 
with  those  of  Mr.  Glaisher,  with  which  they  present  an  accordance, 
that  when  characterising  the  labours  of  two  physicists  accurately 
versed  in  their  subject,  is  itself  strong  evidence  of  the  truth.  But 
M.  Melloni  adds  to  the  causes  of  complication  in  the  actual  phenomena 
of  dew,  as  investigated  by  the  English  meteorologist  and  his  pre- 
decessors, that  of  the  great  enfissive  or  radiant  power  of  water,  which 
has  important  bearings  on  every  part  of  the  series  of  phenomena, 
after  the  first  actual  deposition  of  dew,  and  in  all  probability  is  the 
reason  why  the  thermometer  wetted  with  dew,  described  by  Mr.  Glaisher 
as  above,  did  not  introduce  any  serious  error  into  his  observations. 

A  great  part  of  Melloni's  three  memoirs  is  devoted  to  the  experi- 
mental verification  of  the  proposition  that  almost  all  the  facts  which 
precede  and  accompany  the  formation  of  dew  result  from  the  presence, 
of  shorter  or  longer  duration,  of  the  air  around  the  radiating  surfaces. 
He  investigates  with  great  success  the  circulation  of  temperature,  and 
of  local  amount  of  vapour  in  the  different  atmospheric  strata  adjaceut 
to  the  earth's  sur&ce,  under  the  influence  of  nocturnal  radiation.  For 
the  results,  however,  as  well  as  for  a  discussion  of  the  geographical 
distribution  of  the  varying  phenomena  of  dew,  we  must  refer  to  the 
author's  original  memoirs  '  On  the  nocturnal  cooling  of  bodies  exposed 
to  a  free  atmosphere  in  calm  and  serene  weather,  and  on  the  resulting 
phenomena  near  the  Earth's  surface,'  '  Ann.  de  Chim.  et  de  Phys.,' 
Feb.  and  April,  1848;  or  (Taylor's)  'Scientific  Memoirs,'  vol.  v., 
pp.  453-476,  680-652.  fCLOUD,  Hoar-Frost,  Htqrometbt,  Meteor- 
OLooT,  Radiation  of  Heat,  Rain,  Vapour.] 

DEW-POINT.  The  critical  temperature,  usually  expressed  in  ther- 
mometrical  degrees,  of  the  double  atmosphere  of  air  and  aqueous 
vapour  (or  of  any  portion  of  the  earth's  atmosphere  in  its  natural  state), 
below  which  the  latter  becomes  condensed  into  liquid  water,  and  above 
which  that  atmosphere  will  convert  into  vapour  and  absorb  into  itself 
(augmenting  the  quantity  of  the  vapour)  water  with  which  it  may  be 
in  contact.  In  the  former  case  the  water  becomes  condensed  into 
minute  globules  like  those  of  the  clouds,  which,  if  the  condensation 
take  place  against  solid  surfaces  of  lower  temperature,  become  attached 
to  those  surfaces  in  the  form  of  dew ;  hence  the  origin  of  the  term. 

Viewing  the  same  subject  in  a  slightly  different  aspect.  Sir  John 
Herschel  defines  the  dew-point  as  "the  temperature  which  the  air 
ought  to  have,  so  as  to  be  exactly  saturated  with  the  quantity  of  vapour 
it  actually  contains." 

The  phrase  depremon  of  the  dew-point  denotes  the  quantity  of  heat 
to  be  abstracted,  or  the  number  of  degrees  of  the  thermometer  below 
the  actual  temperature  of  the  atmosphere  which  it  requires  to  be 
cooled,  in  order  that  the  vapour  it  contains  may  become  so  condensed. 

The  following  examples  will  illustrate  the  use  of  these  expressions. 
In  the  Greenwich  Meteorological  Observations  for  1857  it  is  recorded 
that,  on  July  16,  the  mean  daily  reading  of  the  thermometer,  or  the 
air-temperature,  was  72°*7  Fahr.,  and  that  of  the  dew-point  bi'%  the 
differenoe  of  w^ch^  14**2,  is  the  depression  of  the  dew-point ;  and  that ' 
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on  December  15,  the  air-temperature  was  46*''9,  and  that  of  the  dew- 
point  44**  8,  the  deprefiBion  consequently,  2**1. 

The  mean  air-temperature  for  the  same  year  was  51^*0,  and  that  of 
the  dew-point  45° '8 ;  the  depreeaion  5**'2,  which  is  slightly  below  the 
average  of  the  clinoate. 

In  the  Sikkim  Himalaya^  according  to  Dr.  J.  D.  Hooker,  the  dew- 
point,  on  the  average  of  the  year,  is  49'''3,  or  3°  below  the  mean  tempe- 
rature of  the  air.  In  the  dampest  month  (July)  the  mean  dew-point 
19  only  eight-tenths  of  a  degree  below  the  mean  air-temperature,  whilst 
in  December  it  sinks  10**  below  it. 

Professor  C.  Piazzi  Smyth  found  that  no  dew  was  formed  on  the 
Peak  of  Teneriffe,  at  his  astronomical  observing  stations.  "  In  a  region," 
he  says,  "  where  the  average  depression  of  the  dew-point  was,  as  we 
found  it,  the  unheard-of  quantity  of  40**,  and  where  it  was  not  unfre- 
quently  above  50**,  the  formation  of  dew  was  physically  impossible." 
(•  Phil.  Trans.'  1868,  p.  478.) 

The  determination  of  the  dew-point  and  of  its  depression  being  as  it 
were  the  index  of  all  hygrometry,  a  variety  of  methods  and  processes 
have  been  devised,  and  instruments  constructed  for  the  purpose,  or 
virtually  so,  from  the  era  of  the  Academicians  del  Cimento  to  that  of 
Dalton,  and  from  his  time  to  the  present.  This  long  and  varied  ex- 
perience has  resulted  in  the  almost  universal  adoption  of  a  method  at 
once  simple  and  satisfactory — the  simultaneous  observation  of  the  dry- 
bulb  and  the  wet-bulb  thermometers,  an  explanation  of  which  will  be 
given  in  the  article  Htobometrt.  The  use  of  Daniell's  hygrometer, 
however,  for  this  purpose,  is  continued  by  some  meteorologists. 

The  Vap(mr-Plane  in  the  atmosphere,  on  which  the  clouds  float,  is 
the  superior  limit  of  a  stratum  which  is  at  the  temperature  of  the  dew- 
point,  at  and  below  which  cloud  is  continually  forming,  while  it  is  as 
continually  bein^  resolved  into  invisible  vapour  above.  [Cloud, 
Meteorology,  Vapour,  Vapour-Plane.] 

DEXTRINE  (C„HjoO,o).  An  Laomerio  modification  of  starch  pro- 
cured by  boiling  common  starch  in  dilute  sulphuric  acid,  and  also  in 
some  other  acids ;  by  this  treatment  the  starch  soon  loses  its  con- 
sistence and  becomes  thin  and  limpid,  being  converted  into  dextrine^ 
so  called  from  its  action  on  polarised  light,  in  causing  the  plane  of 
polarisation  to  deviate  to  the  right.  When  sulphuric  add  is  used,  it  is 
to  be  saturated  by  the  addition  of  chalk,  and  the  liquor,  filtered  from 
the  sulphate  of  lime  formed,  is  to  be  evaporated  to  dryness  in  a  water- 
bath. 

Dextrine  thus  obtained  is  a  white  gum-like  mass,  without  any 
appearance  of  crystallisation,  soluble  in  cold  water,  and  precipitable 
from  it  by  alcohoL  Iodine  is  stated  by  some  authors  sometimes  to 
produce  no  change  in  the  solution  of  dextrine,  and  on  other  occasions 
to  give  a  purplish  red  tint.  The  non-production  of  colour  has,  how- 
ever, been  stated  to  be  a  test  of  the  perfect  conversion  of  the  starch. 

Dextrine  may  ako  be  prepared  by  the  action  of  an  infusion  of  malt 
kept  some  time  at  150'^     Its  composition  is  similar  to  that  of  starch. 

When  the  heat  is  continued  after  the  formation  of  the  dextrine, 
this  substance  is  converted  into  grape  sugar,  and  this  eflfect  is  produced 
with  great  readiness. 

Dextrine,  but  not  quite  pure,  is  used  by  calico-printers  as  a  substi- 
tute for  gum ;  it  is  obtained  by  merely  subjecting  starch  to  the  action 
of  heat,  and  thus  prepared  is  known  by  the  name  of  British  gum. 
[fiRiTiSH  Gum.] 

DEXTRO-RACEMIC  ACID.    [Tartaric  Aoid.] 

DEY.  The  origin  of  the  word  dey  is  uncertain.  Some  have  derived 
it  from  the  Turkish  dd%,  "  a  maternal  uncle,"  and  have  supposed  that 
this  designation  was  given  to  the  chiefs  of  the  states  of  fiarbary  to 
- ,  express  their  almost  paternal  authority  in  the  Ottoman  empire,  and 
Hhe  high  esteem  in  which  they  were  held  by  the  Porte.  The  name 
is  at  all  events  of  more  ancient  date  than  the  Ottoman  dominion  in 
northern  Africa,  since  we  find  it  used  as  early  as  the  end  of  the  11th 
century  as  the  title  of  the  emissaries  of  the  Assassins  or  Ismaelites. 
The  dignity  of  dey,  or  bey,  of  Tunis,  Tripoli,  and  Algiers,  was  borne 
by  the  governors  who  were  tributaries  to  the  Turkish  empire.  Algiers 
is  now  in  the  possession  of  the  French,  Tripoli  is  a  pashalic  of  the 
Turkish  empire,  and  in  Tunis  alone  does  the  title  exist,  though  it 
more  frequently  appears  as  pasha-bey.  [Aloerie,  L'  ;  Tripoli  ;  Tunis  ; 
in  Gkoq.  Div.] 

DIABE'TES,  the  discharge  of  a  preternatural  quantity  of  urine,  the 
chemical  composition  of  which  is  also  essentially  changed.  In  this 
disease  the  urine  is  not  only  vmusually  large  in  quantity,  but  it  is 
either  altogether  destitute  of  several  of  its  constituent  principles,  or  it 
contains  them  only  in  very  minute  proportions,  while  it  acquires  a  new 
ingndient,  a  quantity  of  sugar,  which  imparts  to  it  a  sweet  taste. 
Ileciical  writers  are  not  agreed  whether  the  impregnation  of  the  urine 
with  a  sufficient  quantity  of  saccharine  matter  to  render  it  sweet  to 
the  taste  be  absolutely  essential  to  the  disease ;  it  is  therefore  usually 
divided  into  two  species,  namely,  diabetes  imipidut,  when  there  is  dis- 
chaiged  a  preternatural  quantity  of  urine  which  is  perfectly  insipid, 
and  diahete$  nullituSf  when  the  unusual  quantity  of  urine  which  is 
voided  is  sweet  to  the  taste. 

The  dischai^e  of  a  larger  quantity  of  urine  than  natural,  unaltered 
In  its  chemical  constitution,  may  arise  from  numerous  causes  of  a 
temporary  nature,  scarcely  deserving  the  name  of  a  disease,  and  cer- 
tainly not  forming  a  disease  of  a  specific  character.  The  term  diabetes 
should  therefore  be  restricted  to  that  specific  disease  in  which  the  | 


secretion  of  urine  is  pretematurally  increased,  and  its  chemical  com- 
position at  the  same  time  essentially  changenL 

In  diabetes,  properly  so  called,  the  urine  is  generally  so  clear  that  it 
appears  at  first  sight  to  be  entirely  without  colour ;  but  viewed  in  a 
certain  light,  it  is  seen  to  be  slightly  tinged  with  a  yellowish  gzeen,  or 
it  is  of  a  pale  straw  colour.  Examined  by  the  taste,  it  is  almost  in* 
variably  found  to  be  more  or  less  sweet ;  and  when  chemically  analysed, 
it  is  ascertained  to  contain,  usuallv  in  considerable  quantity,  a  saccha- 
rine matt-er,  which  has  many  of  the  propertiee  of  common  sugar.  Its 
odour  is  likewise  peculiar ;  it  is  commonly  compared  to  the  faint  odour 
of  violets,  or  to  that  of  sweet  whey  or  nulk.  Its  specific  gravity  com- 
monly varies  from  1*025  to  1*052.  From  a  table  given  by  Dr.  Henry,  it 
appears  that  ten  pounds  of  diabetic  urine,  at  the  average  specific  gravity 
of  1*040,  yields  upwards  of  a  pound  and  a  quarter  of  solid  extract. 

The  quantity  of  urine  voided  in  this  disease  is  sometimes  enormous. 
In  one  case  on  record,  it  amounted  to  the  prodigious  q[Uantity  of  52 
pounds  in  the  24  hours ;  but  instances  are  by  no  means  imcommon  in 
which  the  quantity  amounts  to  from  25  to  85  poimds  every  24  hours 
for  weeks  or  even  months  together.  Although  one  of  the  most  con- 
stant constitutional  symptoms  attendant  on  this  disease  is  inordinate 
thirst,  yet  the  urine  daily  voided  almost  always  exceeds  the  (Quantity 
of  liquids  drank,  and  sometimes  the  whole  of  both  soUds  and  liquids. 

The  diabetes  commonly  comes  on  slowly  and  almost  imperceptibly, 
at  least  without  any  such  disorder  of  the  general  health  as  to  attract 
particular  notice.  It  therefore  sometimes  exists  a  considerable  time 
before  it  becomes  known ;  and  the  change  in  the  quality  of  the  urine 
is  at  length  discovered  by  accident ;  for  its  quantity  may  not  at  first 
be  very  much  increased,  or  }i  increaiaed  to  such  a  degree  as  to  attract 
notice,  the  circumstance  is  usually  attributed  to  some  temporary  caiise. 
At  length,  however,  the  constitution  manifestly  suffers ;  the  strength 
and  vigour  fail,  the  patient  feels  languid  and  indisposed  to  make  any 
physioitl  exertion,  the  mouth  is  dry,  the  tongue  dammy ;  there  is  un- 
usual thirst ;  a  slight  degree  of  fever  is  set  up,  indicated  by  alternate 
chills  and  heats ;  but  the  most  remarkable  circumstance  is  a  change  in 
the  condition  of  the  skin,  which  becomes  dry,  harsh,  and  sometimes 
even  f  urfuraceous,  or  apt  to  peel  off  in  scales.  The  thirst  now  increases 
to  such  a  degree  as  to  be  evidently  morbid ;  this  is  often,  though  not 
always,  accompanied  with  voracious  appetite;  and  the  quantiiy'  of 
urine  discharged  not  only  decidedly  but  steadily  increases.  If  the 
observation  of  those  circumstances  ^ould  lead  to  the  examination  of 
the  urine,  it  is  foimd  to  be  sweet  to  the  taste  and  of  a  Ught  green  or 
pale  yellow  colour.  The  patient  meantime  is  commonly  observed  to 
have  lost  flesh,  and  is  troubled  with  a  sense  of  heat  and  pain  in  the 
region  of  the  stomach,  wit^  aching  in  the  back  and  loins,  and  uneasy 
sensations  in  the  course  of  the  urinary  passages.  The  bowels  are 
usually  costive,  the  breathing  short  and  oppressed,  with  a  dty  tickling 
cough,  and  the  pulse  is  commonly  frequent.  As  the  disease  advances, 
all  these  symptoms  increase  in  intensity ;  the  tongue  becomes  either 
loaded  with  a  dark-coloured  fur,  or  unnaturally  clean  and  of  a  dark  or 
purplish  red  colour ;  the  thirst  is  more  urgent ;  the  appetite,  formerly 
voracious,  is  now  perhaps  abolished  or  depraved  :  the  bowels  are  more 
constipated ;  the  skin  more  harsh  and  scaly ;  while  the  urine,  increas- 
ing in  quantity,  becomes  still  more  altered  in  quality.  At  length 
there  come  on  headache,  giddiness,  occasional  loss  of  vision,  impaired 
memory,  and  diminished  mental  energy.  The  debility  and  emaciation 
steadily  increasing,  the  patient  sinks  with  many  of  the  symptoms  of 
hectic  fever,  or  is  suddenly  cut  off  by  consumption,  dropsy,  apoplexy, 
or  some  other  incurable  disease  established  in  some  vital  oi^gan. 

From  the  preceding  accoimt  it  appears  that  this  disease  is  generally 
of  a  chronic  character ;  but  it  sometimes  attacks  in  an  acute  form,  the 
marked  symptoms  of  the  malady  coming  on  suddenly  in  a  previous 
state  of  apparent  health,  and  proving  fatal  in  a  few  days.  This,  how- 
ever, is  very  rare.  It  seldom  runs  its  course  under  some  months,  and 
it  sometimes  lasts  several  years.  It  frequently  disappears  for  a  while, 
especially  under  proper  treatment,  and  then  recurs  after  the  lapse  of  a 
few  months  or  years ;  so  that  the  reUef  obtained  is  commonly  only 
temporary,  the  disease  resuming  all  its  severity  from  a  slight  exposure 
to  its  exciting  causes,  or  from  any  considerable  deviation  from  the 
proper  diet  and  regimen.  Hence  it  is  perhaps  the  prevalent  opinion 
among  physicians  that  it  is  absolutely  incurable.  There  cannot  be  a 
question  that  by  appropriate  remedies  and  great  and  persevering  care 
on  the  part  of  the  patient,  it  is  capable  of  being  very  much  reUeved, 
and  even  of  being  altogether  suspended  for  an  indefinite  number  of 
years.  The  evidence  of  this  is  indubitable ;  but  it  is  mors  doubtful 
whether  it  can  be  permanently  and  radically  cured. 

An  inspection  of  the  organs  after  death  does  not  throw  so  much  light 
on  the  seat  and  nature  of  diabetes  as  might  have  been  expected.  In 
several  cases  in  which  the  symptoms  were  present  in  a  very  intense 
degree  during  life,  no  appearance  of  change  of  structure  in  the  urinary 
organs  could  be  detected  after  death.  In  general,  however,  the  kidneys 
are  larger  than  natural ;  more  turgid  with  blood ;  more  flaccid ;  softer, 
and  more  easily  torn.  Sometimes,  though  rarely,  they  are  found  in  the 
contrary  condition,  smaller  and  harder  than  natural,  and  their  mem- 
branous envelope  and  their  cortical  substance,  are  of  a  cartilaginous 
firmness  and  density.  Several  observers  have  recorded  the  remark- 
able fact,  that  the  organic  nerves  which  supply  the  kidneys  are  greatly 
enlai^ed  in  size.  The  ureters  are  commonly  dilated,  and  the  urinary 
bladder  is  often  thickened.    It  is  obvious  that  these  mordid  states  of 
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the  kidneys  may  be  the  effects  of  the  disease,  and  not  the  causes  of  it. 
Next  to  the  kidneys,  the  organs  most  commonly  found  in  a  state  of 
disease  are  the  mesenteric  glands,  which  are  enlarged  and  hardened. 
The  absorbent  glands  in  general  are  occasionally  enlarged,  softened, 
and  more  vascular  than  natural;  the  thoracic  duct  is  sometimes 
dilated,  and  the  lungs  are  constantly  found  studded  with  tubercles  in 
all  their  stages  of  disease.  Though  the  functions  of  the  stomach, 
intestines,  and  liver  are  so  often  disordered  during  life,  yet  it  is  com- 
paratively rare  that  any  kind  or  degree  of  organic  change  is  discover- 
able in  these  organs  after  death. 

The  true  and  invariable  antecedents  of  diabetes,  or  its  proper  ex- 
citing causes,  are  still  involved  in  obscurity.  It  has  been  observed  to 
come  on  after  exposure  to  several  morbid  agents,  as  the  long-continued 
application  of  cold  and  moisture,  especially  after  the  body  had  been 
previously  over-heated,  implying  a  sudden  check  to  the  perspiration, 
and  a  corresponding  determination  of  blood  from  the  skin  to  the  in- 
ternal organs ;  exhaustion  arising  from  excessive  evacuations,  or  ex- 
cessive &tigue,  bodily  or  mental ;  in  short,  whatever  greatly  and 
suddenly  depresses  the  powers  of  life :  but  such  causes  are  applied  in 
all  their  intensity  to  the  human  body  many  thousands  of  times  for 
one  in  which  they  produce  a  case  of  diabetes. 

Although  morbid  anatomy  throws  so  little  light  on  the  nature  of  this 
disease,  the  recent  discovery  of  sugar  in  the  blood  affords  grounds  for 
supposing  that  the  real  seat  of  this  disease  is  in  the  blood,  or  the 
oi*gans  concerned  in  the  production  of  the  constituents  of  the  blood, 
rather  than  in  the  kidneys.  Sugar  is  not,  however,  found  in  all  blood, 
but  was  first  found  in  the  hepatic  vein,  and  was  found  to  be  absent  in 
the  portal  vein.  This  discovery  was  followed  by  researches  on  the 
function  of  the  liver,  more  particularly  by  M.  Bern  hard,  of  Paris,  who 
was  the  first  to  announce  the  fact  that  the  liver  had  the  power  of  con- 
verting the  constituents  of  the  blood  in  the  portal  vein  into  sugar. 
The  sugar  found  in  the  liver  more  closely  resemble  in  its  properties, 
glucose  or  grape-sugar,  than  cane-sugar.  It  is  this  sugar  apparently 
that  increases  in  th«)  blood  during  the  disease  called  diabetes,  and  this 
is  confiimed  by  the  fact  that  there  is  a  close  resemblance  between 
diabetic-  and  liver-sugar. 

As  in  the  diagnosis  of  diabetes  it  becomes  a  matter  of  importance  to 
detect  the  presence  of  sugar  in  the  urine  in  the  earliest  stages,  much 
importance  has  been  attached  to  the  means  of  discovering  small 
quantities  of  sugar  in  the  urine.  The  tests  used  are  numerous,  but  it 
may  be  sufficient  to  mention  here  those  which  are  most  conveniently 
applied. 

The  first  we  may  mention  is  a  colour  test,  and  is  known  as  Moore*s 
test.  It  consists  of  adding  the  liquor  potassce  to  the  suspected  urine 
in  a  test-glass  and  then  exposing  to  the  heat  of  a  spirit-lamp;  if 
sugar  is  present,  the  urine  becomes  changed  into  a  bright  claret 
colour.  Of  course  the  intensity  of  the  colour  will  depend  on  the 
quantity  of  the  sugar.  Dr.  Garrod  has  proposed  a  modification  of 
this  test  in  his  glucometer,  which  by  supplying  a  standard  solution 
enables  the  experimenter  to  judge  of  the  quantity  of  sugar  present  by 
the  quantity  of  liquor  potassse  required  to  produce  the  standard  colour. 
Another  test  more  frequently  used  is  that  of  Trommer.  This 
depends  on  the  focility  with  wnich  diabetic  sugar  is  decomposed  in 
contact  with  an  oxide  of  copper.  A  solution  of  sulphate  of  copper  is 
added  in  a  test-tube  to  the  urine,  sufficient  to  colour  it  blue.  Liquor 
potassse  is  then  added,  which  throws  down  a  hydrated  oxide  of  copper. 
On  exposure  to  heat  the  sugar  is  decomposed,  and  the  oxide  of  copper 
is  reduced  to  the  state  of  a  suboxide,  which  is  known  by  its  red 
colour.  This  test  is  equally  efficient  for  grape-sugar  and  liver-sugar, 
but  the  above  changes  go  on  very  slowly  in  cane-sugar. 

Crystals  of  sugar  may  be  detected  in  the  urine  after  evaporation, 
iinder  the  microscope,  and  the  process  of  fermentation  may  be  esta- 
blished bv  the  addition  of  yeast  These  are  other  tests,  but  not  so 
much  to  be  depended  on  as  the  preceding. 

Various  theories  have  been  proposed  to  account  for  the  sugar  in 
the  urine,  and  a  treatment  has  been  recommended  in  accordance 
with  such  theories.  Dr.  Prout  attributed  the  disease  to  a  deranged 
state  of  the  digestive  organs,  in  which  he  believed  the  food  was 
converted  into  sugar  in  the  stomach  and  intestines,  and  thence  carried 
into  the  blood. 

Dr.  Bence  Jones  has  explained  the  occurrence  of  the  sugar,  on  the 
ground  that  in  health  the  natural  changes  of  certain  portions  of  the 
food  are  from  starch  to  dextrine,  from  dextrine  to  sugar,  and  from 
sugar  to  carbonic  acid.  But  in  diabetes  the  last  stage  of  change  is 
arrested,  and  the  sugar  not  being  converted  into  carbonic  acid  is 
carried  off  from  the  blood  by  the  kidneys. 

M.  Bemhard,  as  the  result  of  his  researches  on  the  sugar-forming 
properties  of  the  liver,  regards  diabetes  either  as  the  result  of  a  too 
active  performance  of  the  function  of  sugar-forming  in  the  liver,  or  as 
produced  by  a  deficient  decomposition  of  the  sugar  naturally  thrown 
into  the  blood. 

The  treatment  suggested  by  these  theories  is  not  inconsistent  with 
the  mode  of  treatment  employed  by  the  older  practitioners  of  medicine. 
It  was  early  suggested  that  those  kinds  of  food  which  contained  sub- 
stances that  were  easily  converted  into  sugar,  and  sugar  itself  should 
be  withheld,  and  many  patients  were  foimd  to  improve  greatly,  and 
even  to  get  well,  by  withholding  substances  containing  starch  and 
sugar  from  their  diet.    In  some  cases  this  plan  has  been  pushed  to  the 


extent  of  giving  the  patient  nothing  but  animal  food.  This,  however, 
is  so  repugnant  to  the  natural  taste  of  the  patient  that  most  prac- 
titioners have  allowed  a  limited  quantity  of  bread,  or  prescribed  a 
kind  of  bread  in  which  the  gluten  is  in  much  larger  quantities  than 
usual  Such  bread  has  been  manufactured  for  the  use  of  diabetic 
patients.  It  cannot  be  said,  however,  that  such  bread  is  necessary  to 
the  cure  of  diabetic  patients,  as  many  have  improved  on  a  diet  in 
which  animal  matter  has  constituted  a  principal  part  of  the  diet,  com- 
bining this  with  a  small  proportion  of  the  farinaceous  vegetables. 

The  most  curious  point  in  the  history  of  this  disease  is,  that  cases 
have  been  recently  published  by  Dr.  Budd,  of  Bristol,  and  others, 
in  which  they  have  administered  large  quantities  of  sugar  to  diabetio 
patients  with  decided  advantage  to  the  patient.  Although  there  can 
be  no  doubt  of  the  improvement  thus  recorded,  abundance  of  cases 
exist  which  show  that  the  free  administration  of  amylaceous  and  sac- 
charine foods  has  been  attended  with  an  increase  of  the  diabetio 
symptoms,  and  that  relapses  have  been  frequent  after  improvement  on 
an  animal  diet,  by  the  partaking  of  fruits  and  farinaceous  foods. 

These  facts  lead  to  the  conclusion  thdt  diet  alone  will  not  cure 
diabetes.  Ncr  are  there  any  special  remedieii  that  will  effect  a  cure. 
But  the  treatment  should  be  directed  to  the  restoration  of  that  state 
of  the  system  in  which  only  the  normal  quantity  of  sugar  is  allowed 
to  remain  in  the  blood.  Under  these  circumstances  the  digestive 
system,  the  liver,  and  the  blood,  should,  if  possible,  be  restored  to 
their  natural  condition.  This  may  be  done  by  the  administration  of 
purgatives  where  needed,  by  giving  tonics  such  as  iron  and  quinine, 
which  restore  the  tone  of  the  system,  and  especially  in  the  administra- 
tion of  medicines  which  act  on  the  nervous  system.  There  is  reason 
to  believe  that  deranged  conditions  of  the  nervous  system  alone  will 
cause  the  appearance  of  sugar  in  the  urine  quite  short  of  ordinary 
diabetic  symptoms,  and  there  is  abundant  evidence  to  show  that  opium, 
camphor,  kreasote,  and  remedies  of  this  class  wUl  frequently  control 
the  quantity  of  sugar  in  the  urine. 

An  important  element  in  the  treatment  of  these  cases  is  abundant 
exposure  to  fresh  air.  Horpe  exercise,  or  walking  where  it  can  be 
borne,  should  be  recommended.  This  should  be  done  on  the  principle 
of  securing  the  greatest  possible  amount  of  oxidation  for  the  con- 
Btituents  of  the  blood,  as  there  can  be  no  doubt  that  one  element  of 
the  disease  consists  in  deficient  change  in  the  blood. 

The  state  of  the  skin  also  demands  attention.  "Warm  bathing  and 
the  vapour-bath  have  proved  beneficial,  and  daily  ablution  of  the 
whole  body  in  warm  and  cold  water,  according  to  circumstances, 
should  be  prescribed.  Warm  flannel  clothing  should  also  be  worn 
next  the  skin. 

DIABETIC  SUGAR.    [Grape  Sugar.] 

DIACAUSTIC  CURVE.    [CAnsTics.] 

DIAGONAL,  a  line  drawn  from  comer  to  comer ;  any  line  drawn 
from  point  to  point  of  a  figure,  which  is  not  part  of  its  boundary,  pro- 
vided the  two  extreme  points  be  in  the  intersection  of  boundary  lines. 
A  figure  of  n  sides  has  |  n  (n— 3)  diagonals. 

DIAGONAL  SCALE.  Equidistant  parallel  Imes  cut  all  lines  drawn 
across  them  into  equal  parts.  Consequently,  a  set  of  equidistant  paral- 
lels laid  down  upon  a  ruler,  with  oblique  lines  of  various  lengths 
drawn  across  them,  give,  with  the  compasses,  the  means  of  immediately 
taking  off  various  proportions  of  those  lines.  But  the  common  diagonal 
scale  is  as  follows,  and  facilitates  the  laying  down  of  the  hundredths  of 
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units  in  a  scale  of  equal  parts.  A  description  of  its  use  will  imme- 
diately suggest  the  principle  of  it  to  any  one  slightly  acquainted  with 
geometry,  a  R  is  the  imit  of  the  scale  (usually  a  quarter  of  an  inch)  : 
the  diagonal  scale  professes  to  determine  the  hundredth  part  of  this,  or 
the  four-hundredth  of  an  inch,  and  may  perhaps,  with  care,  be  depended 
on  within  the  two-hundredth  of  an  inch.  By  taking  off  various  lines, 
and  writing  their  numerical  designations  opposite,  we  may  show  the 
use  and  meaning  of  the  construction. 

a6=100  a«=l-21  lh=V22  m  2=1-96 
oc=101  i/  =  102  Zifc=l-52  5i;=l'87 
od  =  lll     lg^\12    xy  =  l-5i     qy>—l'G7 

DIAGRAM,  a  mathematical  figure  of  any  kind. 

DIAL,  an  instrument  for  determining  the  hour  of  the  day  from  the 
shadow  of  a  point  or  line  upon  a  graduated  siu-face.  The  shadow  may 
be  that  formed  by  the  light  of  the  sun  or  moon,  and  be  either  direct  or 
reflected.    The  dial,  when  the  sun  is  used;  is  called  a  sun-dial;  and^ 


eo3 


DIALECT^ 


PIAPEB. 


when  the  moou»  a  moon-dial.  The  latter  kind,  as  well  as  those  in 
which  the  light  is  reflected,  are  mere  objects  of  scientific  curiosity,  and 
no  further  notice  will  be  given  of  them  in  this  work ;  but  the  history 
and  structure  of  the  sun-dial  will  be  found  under  Sun-Dial. 

DIALECT  {9idK€KT0Sf  9ia-\4y-f(r9aif  to  convene),  an  appellation  given 
to  a  language  when  spoken  of  in  contradistinction  to  some  other  lan- 
guage which  it  resembles  in  its  general  features,  though  differing  from 
it  more  or  less  in  the  details.  Almost  all  the  languages  which  we  are 
acquainted  with  may  be  arranged  in  distinct  classes  or  families,  and 
the  relationship  subsisting  between  the  members  is,  generally  speaking, 
pretty  obvious.  Sometimes  the  parent  language  from  which  they  are 
all  descended  is  still  extant,  and  in  that  case  it  is  frequently  easy  to 
trace  the  variations  in  orthography,  inflexion,  and  conjugation  from 
the  parent  stock,  and  to  determine  the  principles  which  governed  these 
changes.  These  inquiries,  whenever  they  can  be  successfully  prose- 
cuted, are  of  the  greatest  importance,  as  well  to  the  critical  historian 
aa  to  the  philologer ;  for  the  language  of  a  people  points  at  once  to 
their  mental  characteristics  and  the  external  changes  to  which  they 
have  from  time  to  time  been  exposed.  Thus  the  Dorian  dialect  of  the 
Greek  language,  in  the  broadness  and  harshness  of  its  vowel  sounds, 
oorresponds  to  the  grave  and  austere  character  of  the  Dorian  people ; 
and  whenever  a  warlike  race  has  taken  up  its  abode  among  a  peaceful 
agricultural  population,  traces  of  this  mixture  of  population  are  always 
found  in  the  language,  in  which  the  military  and  poUtical  terms  are 
mostly  peculiar  to  the  language  of  the  conquerors,  while  for  the  words 
referring  to  farming  and  domestic  economy,  the  aboriginal  language  is 
retained.  This  is  strikingly  the  case  in  the  Latin  and  English  lan- 
guages. The  two  most  widely  diffused  feimilies  of  languages  known  to 
us  are  the  Indian-Gothic  and  the  Semitic ;  the  former  includes  the 
Sanscrit,  Zend,  Armenian,  Greek,  Latin,  Lithuanian,  Sclavonian,  Teu- 
tonic, and  6eltic  dialects,  in  which  the  resemblances,  though  some- 
times rather  distant,  are  still  more  or  less  perceptible.  The  Semitic 
family  contains  the  Hebrew,  Syriac,  and  Arabic  tongues,  with  others 
less  known  to  modem  Orientalists.  Manjr  of  these  primary  dialects 
are  divided  into  several  sub-dialects:  for  instance,  the  ancient  Greek 
had  at  least  three  distinct  dialects,  the  ^olian,  Dorian,  and  Ionian. 

The  differences  in  the  modes  of  speaking  in  England  can  hardly  be 
called  dialectical,  in  the  sense  in  which  the  word  dialect  has  been 
explained  :  such  differences,  generally  speaking,  are  nothing  more  than 
peculiar  words  or  phrases  which  the  written  hmguage  has  not  adopted, 
but  which  are  not  the  less  on  that  account  genuine  members  of  that 
Teutonic  family  of  which  the  written  language  itself  is  only  a  part. 

But  so  far  as  any  of  these  varieties  have  been  committed  to  writing, 
and  are  admitted  by  a  large  portion  of  the  population  to  be  a  faithful 
representation  of  the  language  in  daily  use  among  them,  so  far  such 
varieties  may  not  inaptly  be  called  dialects.  Such  are  many  of  the 
poems  of  Bums,  and  parts  of  the  novels  bi  Scott.  In  ordinary  con- 
versation in  England,  the  words  "provincialism"  and  "dialect"  are 
often  used  as  synonymous,  and  as  expressing  some  usage  of  language 
which  is  at  variance  with  the  established  language  of  the  educated  and 
that  of  the  best  writers.  It  is,  however,  only  a  vulgar  mistake  to  con- 
sider such  words  as  "  corruptions  "  of  language,  which  they  very  rarely 
are.  As  a  general  rule,  such  words  and  phrases,  and  such  peculiar  pro- 
nunciations as  characterise  nearly  eveiy  county  of  England,  are  of 
the  genuine  Teutonic  stock ;  and  that  language  which  is  now  the 
established  language  of  hterature,  and  which  has  rejected  some  of 
the  so-called  provincialisms  and  adopted  others,  might,  \mder  different 
political  circumstancea,  have  contained  these  elements  in  a  different 
proportion.  If  the  metropolis  of  England  had  been  on  the  Severn,  the 
Humber,  or  the  Tyne,  who  can  say  how  much  the  written  language 
might  have  been  affected  by  this  circumstance  ? 

DIALECTICS  {hia\€KTtKh  T4xyti)f  the  old  name  for  the  practical 
part  of  logic.  The  word  properly  signifies  "  the  art  of  conversation," 
and  its  use  aa  a  name  for  the  art  of  reasoning  seems  to  have  arisen 
from  the  fact,  that  Zeno.  the  Eleatic,  who  was  the  first  compiler  of  a 
system  of  logic,  was  also  the  first  trriter  of  dialogues.  It  is  sXho  to  be 
remembered,  that  formal  argumentation  among  the  Greeks  was  gene- 
rally carried  on  by  means  of  question  and  answer,  and  Aiistophanes 
uses  the  more  common  word  dialexi^  (SicUflts),  to  signify  the  logic  of 
the  Sophists.  There  were  several  systems  of  logic  between  Zeno  and 
Plato,  as,  for  instance,  those  of  Protagoras,  Polus,  Gorgias,  Euclid,  and 
EubuUdes.  Socrates  never  committed  any  thing  to  writing;  but  if  we 
take  the  representations  given  of  his  mode  of  reasoning  by  Plato  and 
Xenophon,  so  far  as  they  agree,  we  must  look  upon  him  as  in  some 
measure  the  originator  of  Plato's  scientific  method  of  arguing.  (See 
Schleiermacher  on  the  Worth  of  Socrates  as  a  Philosopher,  in  the 
Transact,  of  the  Berlin  Acad,  for  1815,  tiansL  in  the  Philolog.  Mus. 
voL  ii )  Plato  considered  dialectics  as  the  science  of  definitions  ('  So- 
phist.* 263),  and  as  every  definition  must  include  both  genus  and 
difference,  he  found  it  necessary  to  invent  a  theory  of  abstract  ideas 
as  the  basis  of  his  dialectics ;  for  the  ideas  {IZicu)  and  the  genera  (eWij) 
were,  he  considered,  related  merely  as  subject  and  object;  and  he 
thought  that,  without  assuming  the  objective  existence  of  the  genera, 
he  could  have  no  real  general  ideas,  and  so  his  definition,  and  con- 
sequently his  whole  dialectical  system,  which  he  believed  to  be  the 
only  available  means  of  finding  out  the  tmth,  would  fall  to  the  groimd. 
(Van  Heusde,  •  Initia  Philosoph.  Platon. ;'  Cousin, 'Fragmens.')  Aris- 
totle's dialectics  were  based  upon  a  scale  of  categories  or  predications. 


DIALLYLUREA. 
DIALURAMIDE. 
DIALURIC  ACID. 
DIAMAGNETISM. 


much  the  same  with  those  of  Archytas ;  he  did  not  think  it  neoesujy 
to  assume  any  d  priori  abstract  notions,  but  conceived  it  was  sufficient 
for  all  logicad  purposes  to  generalise  after  experience.  (Facciolati's 
'  Logica  Peripatetica.')  The  dialectics  of  the  Stoics  appear  to  have 
been  little  more  than  a  system  of  grammatical  rules.  For  the  appli- 
cation of  dialectics  the  reader  is  referred  to  the  article  Logic  ;  and  to 
the  works  on  the  subject  by  Sir  W.  Hamilton,  A.  De  Moigan,  W. 
Spalding,  and  others. 

[Ubba.] 
[Uric  Acid.] 
[Uric  Acid.] 

There  are  certain  bodies  which  are  attracted 
indifferently  by  either  magnetic  pole,  and  are  termed  ma/yiie(ic/  but 
there  are  others  which,  when  brought  near  to  the  magnetic  pole,  are 
repelled  instead  of  being  attracted;  such  bodies  are  called  diok- 
magnetics,  and  the  branch  of  science  which  treats  of  them  is  termed 
Diamoffnelism,.     [MAaNETiSH.] 

DIAMETER,  a  word  most  commonly  applied  to  the  line  drawn 
through  the  centre  of  a  circle,  and  bounded  on  both  sidee  by  the  cir- 
cumference. But  the  most  general  meaning  is  as  follows : — Whenever 
any  point  is  called  a  centre,  any  line  drawn  through  the  centre  is  called 
a  diameter.  And  any  point  which  bisecte  all  lines  drawn  through  it 
from  opposite  boundaries  is  called  a  centre.  Thus  the  circle,  the  conic 
sections,  the  parallelogram,  the  sphere,  cube,  and  paraUelopipod,  all 
have  centres,  and  by  aiuilogy,  diameters, 

DIAMIDES.    [Amides!] 

DIAMIDO-BENZOIC  ACID  (C,,H,(H.N),0„HO).  A  derivative 
by  reduction  from  binitrohemoic  cteid,     [Bekzoic  Acid.] 

DIAMINES.    [Organic  Bases.] 

DIAMOND.  The  pencil  diamond  used  by  ghusiera  in  cutting  glass 
is  a  small  fractured  piece  of  the  gem.  The  part  of  the  diamond  used  for 
cutting  is  of  a  trapezoidal  shape,  weighing  about  the  60th  part  of  a 
carat,  and  is  set  in  a  wooden  handle,  which  consists  of 
a  rounded  piece  of  rose-wood  flattened  at  the  two  sides 
to  fit  between  the  sides  of  the  fore  and  middle  fingers. 

Two  kinds  of  pencil  diamonds  are  in  use.  The  old 
diamond  is  merely  set  fast  in  a  conical  shoulder.  A  dif- 
ficulty is  always  experienced  in  cutting  glass  with  this 
sort  of  pencil,  owing  to  the  imcertainty  of  placing  the 
gem  at  once  at  the  proper  angle  with  the  glass,  so  as  to 
make  it  cut  and  not  scratch ;  this  difference  dependa 
upon  the  axis  and  edges  of  the  crystal  The  patent 
diamond,  of  later  invention,  overcomes  this  difficulty. 
The  form  is  represented  in  the  annexed  figure.  The 
peculiarity  consists  in  the  diamond  being  set  in  a  pandlel- 
opiped  shoulder,  6, 6,  the  right  angle  of  the  lower  end 
of  which  is  cut  off  and  forms  the  correct  angle  at  which 
the  diamond  when  set  will  cut  the  glass.  The  upper 
end  of  the  shoulder  swivels  at  h,  but  is  stopped  from 
going  too  far  by  the  screw  a.  The  object  of  this  is  to 
prevent  the  necessity  of  shifting  the  handle  in  the 
hand  when  placed  against  the  ruler  laid  on  the  glass. 
The  lower  end  of  the  shoulder,  showing  the  diamond, 
is  represented  at  c,  A  large  diamond  is  not  so  fit  for 
the  purpose  of  cutting  glass  as  a  small  one.  The  dia- 
mond is  usually  about  the  size  of  an  ordinary  pin's  head, 
and  is  set  in  a  nipple  of  brass  or  copper.  It  is  an  error 
to  suppose  that  diamonds  will  not  wear  out.  In  the 
shops  of  wholesale  glaziers,  where  the  diamond  is  in 
constant  requisition,  one  of  these  instruments  is  worn 
down  in  a  month  or  six  weeks,  so  as  to  require  reset- 
ting, after  which,  with  the  same  wear,  it  usually  lasts  ^f 
another  month,  and  then  becomes  useless.  It  may 
be  presumed  that  they  travel  over  some  miles  of  glass 
before  they  are  worn  out.  In  cutting  the  glass,  care  is  taken  not  to 
press  too  heavily  on  the  diamond,  which  is  apt  to  scratch  instead  of 
cutting  the  glass ;  such  heavy  pressure  also  spoils  the  diamond. 

The  cutting  of  glass  may  also  be  effected  by  unusually  hard  speci- 
mens of  certain  other  minerahi;  but  the  diamond  is  the  onlymeana 
regularly  employed. 

DIAMOND.    [Carbon.] 

DIAMYLAMINE.    [Amil.] 


D- 


DIAMYLANILINE 


("{§:) 


An  organic  base  derived  from 


aniline  by  the  substitution  of  two  equivalents  of  amyl  (CjoH^,)  for  two 
of  hydrogen. 

DIAMYL-OXAMIDE.    [Oxamide.] 

DIANA.    [Artemis.] 

DIANILIDES.    [Anilides.] 

DIAPA'SON,  in  Music  (Jicfc,  through,  and  iraurSy,  of  aU),  the  interval 
of  the  octave,  so  called  because  it  includes  all  admitted  musical  sounds. 
It  likwise  signifies  the  compass  of  any  voice  or  instrument ;  and  the 
French  employ  it  to  express  what  in  England  is  meant  by  the  term 
concert-pitch.    [Concert-Pitch;  Tuninq.J 

DIAPASON  STOP,  in  an  organ.     [Organ.]  ' 

DIAPENTE,  in  Greek  music  ;  the  mterval  of  the  fifth. 

DIAPER,  a  kind  of  textile  fabric^  formed  either  of  linen  or  cotton. 


COS 


DIAPHANOUS. 


DIARRHCEA. 


coe 


or  a  mixture  of  the  two,  upon  the  face  of  which  a  figured  pattern  ia 
produced  by  a  peculiar  mode  of  twilling,  or  tweeling.  Diapers,  which, 
excepting  damaaks,  are  the  most  ornamental  kind  of  twilled  cloths,  are 
chiefly  lued  for  table-linen,  fine  towels,  &o. 

"  The  word  diaper,"  observes  Mr.  Planch^,  in  his  '  History  of  British 
Costume,*  **  is  derived  by  some  writers  from  '  d*Ipres,*  that  is, '  of 
Tpres,'  a  town  in  Flanders,  famous  for  its  manufoctoiy  of  rich  stufis 
and  fine  linen  before  the  year  1200."  "Ducange,"  he  adds,  **  derives 
it  from  the  Italian '  diaspro,'  the  jasper,  which  it  resembles  in  its  «hiffcing 
lights;  but  the  first  is  by  far  the  most  plausible  conjecture;  and 
though  we  read  of  diapers  of  Antioch,  it  is  only  because  Yprea  having 
given  its  name  to  its  peculiar  manufacture,  any  similar  cloth  received 
the  same  appellation." 

In  decorative  painting,  and  in  the  ornamenting  of  glass,  the  term 
diapering  is  sometimes  applied  to  a  small  delicate  pattern  introduced 
to  diminish  the  appearance  of  baldness  where  a  considerable  space  is 
covered  with  one  colour,  and  thus  to  relieve  the  eye,  without  forming 
any  part  of  the  main  design.  In  heraldic  paintmg,  especially,  it  is 
often  resorted  to,  particularly  where  the  juxtaposition  of  considerable 
masses  of  black  and  white  might  prove  unsightly;  but  in  all  such 
cases  it  should  be  remembered  that  the  diapering  forms  no  part  of 
the  heraldic  bearing. 

DIAPHANOUS.    [Transparency]. 

DIAPHORETICS,  or  SUDORIFICS,  are  agents  which  increase  the 
natural  exhalation  of  the  skin,  or  restore  it  when  suppressed.  Nothing 
better  exemplifies  the  doctrine  that  remedies  are  only  relative  agents 
than  this  dass  of  medicines,  as  their  power  to  produce  perspirations 
depends  invariably  upon  the  state  of  the  patient  and  the  circumstances 
in  which  he  is  placed,  such  as  the  temperature  and  humidity  of  the 
air  by  which  he  is  surrounded.  Many  medicines  which  cause  a  flow 
of  perspiration  when  the  patient  is  kept  warm,  will  produce,  when  he 
is  in  a  cool  temperature,  an  increased  action  of  the  kidneys  and  an 
augmented  secretion  of  urine. 

Their  efifects  as  diaphoretics  are  attempted  to  be  accounted  for  by 
reference  to  two  principles;  1,  by  increasing  tiie  action  of  the  cuta- 
neous vessels ;  2,  by  increasing  the  vascular  action  of  the  whole  system. 
Those  diaphoretic  remedies  which  seem  to  act  according  to  the  first 
principle  produce  their  effects  either  by  external  application,  such  as 
the  stimulus  of  heat,  especially  as  proved  by  the  hot^dr  bath,  or  as 
medicinal  substances  which  enter  the  circulation  and  stimulate  the 
cutaneous  vessels  by  contact,  such  as  mercurial  preparations,  some 
saline  diaphoretics,  and,  most  markedly,  sulphur,  which  is  evidently 
carried  undecomposed  to  the  cutaneous  vessels  and  excreted  by  l^em ; 
or,  lastly,  by  acting  on  the  surface  sympathetically  through  the 
medium  of  the  stomach,  such  as  warm  dnnks,  antimonial  prepara- 
tions, &c. 

Those  diaphoretic  agents  which  seem  to  act  according  to  the  second 
principle  are:— violent  muscular  exercise,  carbonate  of  ammonia, 
guiacum,  alcoholic  stimulants,  &c. 

Diaphoretics  are  in  general  used  to  restore  the  cutaneous  dischaige 
when,  from  the  action  of  cold  or  wet  upon  the  system,  it  has  been 
suppressed,  and  accordingly  they  are  useful  in  common  catarrh,  rheu- 
matism,  or  diarrhoea  proceeding  from  cold.  They  are  likewise  of  ^at 
service  in  fevers,  the  restoration  of  the  secretion  of  the  skin,  if  it  be 
warm  and  gentle,  not  cold  and  clammy,  often  proving  critical,  and  the 
precursor  of  recovery.  In  many  cutaneous  diseases  diaphoretics  are 
I'aluable  agents,  and  for  this  purpose  baths,  either  the  natural  warm 
baths  or  vapour  baths,  are  used  ;  but  in  such  diseases  the  perspiration 
produced  by  exerciiie,  or  during  a  course  of  training,  is  decidedly  the 
best  diaphoretic.  Some  forms  of  indigestion  are  relieved  or  cured  by 
causing  an  increased  action  of  the  skin,  to  effect  which  exercise  is 
likewise  the  best  agent. 

It  is  worthy  of  remark,  that  the  profuse  and  wasting  perspirations 
which  accompany  the  hectic  of  consumption  are  frequently  more 
effectually  checked  by  diaphoretics,  especially  the  compound  ipecaouan 
powder,  than  by  any  other  means,  except  oxide  of  zinc. 

(Young  on  ConsumptiiM,) 

DIARBHCEA  (fiic^^ow),  fiux,  looseness,  purging,  the  frequent  dis- 
charge from  the  bowels  of  more  limpid  stools  than  naturaL  The  most 
obvious  and  common  cause  of  this  disease  is  the  direct  application  of 
some  stimulating  substance  to  the  inner  or  mucous  suxtace  of  some 
portion  of  the  tJimentary  canal,  as  articles  of  food  and  drink  of  too 
stimulating  a  quality,  or,  though  wholesome  in  kind,  taken  in  too  large 
a  quantity.  Undressed  or  indigestible  vegetables,  whether  add  or 
sweet,  cucumbers,  melons,  mushrooms,  different  kinds  of  salads,  fruits, 
especially  plums,  stale  and  decayed  vegetables,  animal  food  approaching 
to  the  putrescent  state,  as  stale  fish,  high  game,  &c.,  contain  matters 
either  not  easily  digested,  or  when  digested  of  so  stimulating  a  quality 
as  to  irritate  the  mucous  surface  of  the  intestine,  and  to  produce 
diarrhcea.  Water  tainted  with  putrid  vegetable  or  animal  matters,  or 
loaded  with  certain  kinds  of  living  or  dead  animalcules,  is  no  uncom- 
mon cause  of  diarrhoea.  When  a  great  mixture  of  different  kinds  of 
food  and  drink,  in  laige  quantities,  though  wholesome  in  kind,  is  taken 
into  the  stomach  at  one  meal,  it  often  produces  a  sudden  attack  of 
diarrhoea.  Even  a  draught  of  cold  water,  beer,  or  milk,  especially  if 
the  individual  be  overheated  at  the  time,  will  often  almost  immediately 
occasion  the  same  result.  Soured  or  turned  milk  is  a  frequent  source 
of  diarrhoea  amongst  children.    Many  medicines  and  poisons  are  sub* 


stances  which  prove  directly  and  powerfully  irritating  to  the  stomaoli 
and  intestines.  The  large  class  of  purgative  medicines  and  the  poisons 
called  irritants  are  of  this  kind.  Purgative  medicines,  given  in  a  certain 
quantity  and  at  certain  intervals  ascertained  by  experience,  produce  a 
certain  degree  of  diarrhoea,  which  the  physician  purposely  excites  f <« 
the  accomplishment  of  various  objects.  Qiven  in  very  laige  doses,  or 
in  ordinary  doses  when  the  system  is  in  a  state  of  peculiar  irritability, 
they  sometimes  occasion  an  excessive  diarrhoea,  which  continues  longer 
than  usual,  and  so  produce  that  species  of  diarrhoea  which  is  called 
hypercatharsis. 

In  the  state  of  health  various  fluids  are  poured  into  the  stomach,  and 
alimentary  canal  for  the  purpose  of  dissolving  the  aliment  and  niuriirf-Jwg 
in  its  assimilation.  To  accomplish  the  purpose  for  which  they  are 
secreted  from  the  common  mass  of  blood,  these  fluids  must  be  in 
certain  quantity,  and  must  possess  a  certain  degree  of  stimulating 
power.  But  in  various  states  of  the  system,  from  being  bknd  in  their 
sensible  properties,  and  only  moderately  stimulating  in  physiological 
action,  they  become  greatly  increased  in  quantity,  and  highly  irritating 
in  quality.  Of  these  fluids  the  prindpal  are  the  gastric,  the  intestinai^ 
the  pancreatic,  and  the  biliary.  The  secretion  of  the  gastric  juice  may 
be  altered  in  quantity  and  quality,  in  consequence  of  which  it  may  be 
incapable  of  properly  dissolving  the  aliment,  which  therefore  may  be 
sent  from  the  stomach  into  the  intestines  in  an  acrid  and  irritating 
state,  and  so  produce  diarrhoea.  The  pancreatic  juice  may  also  be 
altered  in  quantity  and  quality,  and  become  highly  irritating;  and  the 
bile  is  sometime^  poured  out  in  greater  quantity  than  usual,  and  of  a 
more  than  ordinary  acrid  quality,  and  in  both  ways  is  a  frequent  cause 
of  diarrhoea.  Moreover,  the  entire  surface  of  the  stomach  and  intestines 
is  crowded  with  secreting  organs,  mucous  follicles,  from  which  a  quan- 
tity of  fluid  is  constantly  poured  out,  constituting  the  chief  portion  of 
the  evacuations  passed  when  little  or  no  food  has  been  taken,  and  which 
probably  also  affords  the  prindpal  part  of  the  matter  of  the  liquid  stools 
that  occur  in  diarrhoea.  In  many  states  of  the  ftystem,  and  from  nume- 
rous irritating  substances  applied  to  their  surfiM:eB,  the  secretion  of  these 
bodies  becomes  exoessive  in  degree^  and  highly  acrid  and  irritating  in 
its  nature. 

The  quantify  of  matter  from  this  source  may  be  indefinitely  increased 
by  whatever  is  capable  of  occasioning  a  greater  efllux  of  blood  than 
natural  to  the  mucous  surface  of  the  alunentary  canaL  Hence  it  may 
be  superinduced  by  all  the  other  causes  of  diarrhoea — indigestible  food, 
wholesome  food  in  too  large  a  quantity,  disordered  states  of  the  diges- 
tive fluids,  Ac,  and  from  increased  afflux  of  fluids  from  other  parts  of 
the  syBtem>  as  from  cold  applied  to  the  surface  of  the  body  and  sup- 
pressing perspiration,  which  may  determine  a  greater  quantity  of  fluids 
to  the  intestines.  Qreat  altemationa  of  temperature  will,  in  many 
constitutions,  produce  the  same  result.  Suppressed  evacuations, 
checked  menstruation,  the  retrooesdon  of  eruptive  diseases,  as  measles, 
scarlatina,  &c.,  are  often  immediately  followed  by  diarrhoea.  Even 
mental  emotion  is  capable  of  producing  it  in  some  irritable  and  nervous 
constitutions  to  a  great  degree ;  and  when  under  the  influence  of  such 
emotions,  the  slightest  excess  in  food  or  drink,  or  the  slightest  quantity 
of  irritating  aliment,  will  be  succeeded  by  numerous  and  liquid  stools. 
Irritation  in  a  distant  part  of  the  body  often  induces  ineretused  action 
of  the  intestines,  and  occadonally  diarrhoea,  as  the  irritation  of  the  gum 
in  dentition.  The  mucous  surface  of  the  whole  alimentary  canal  is 
highly  sensitive  and  irritable  in  infants  and  children,  and  food  improper 
in  quantity  or  quality  is  exceediogly  apt  to  induce  diarrhoea  in  them, 
and  if  the  irritation  in  the  stomach  and  intestines  from  this  cause  be 
kept  up  long,  irreparable  and  fatal  disease  is  sure  to  be  induced.  Slight 
errors  in  diet  on  the  part  of  the  mother,  and  even  an  irritable  state  of 
mind,  will  disorder  her  milk  to  such  a  degree  as  to  produce  distressing 
diarrhoea  in  her  infant.  The  exdtabiUty  of  the  capillary  arteries,  the 
mobility  of  the  muscular  fibres,  and  the  sensibility  of  the  whole  nervous 
system  during  the  early  periods  of  life,  render  the  young  much  more 
susceptible  to  all  the  causes  of  diarrhoea  than  the  adolescent  and  the 
adult;  and  the  more  tender  the  age  the  greater  this  susceptibility. 

By  whatever  cause  diarrhoea  may  be  exdted,  it  is  seldom  that  the 
increased  discharge  of  liquid  stools  from  liie  intestines  is  the  only 
symptom  present.  It  is  commonly  preceded  by  nausea,  and  in  genem 
more  or  less  uneasiness  is  fdt  in  the  stomach  and  intestines,  whidi 
sometimes  amounts  to  severe  griping  pain,  often  accompanied  with 
flatulence.  In  severe  cases  the  abdomen  is  distended,  and  even  tender 
to  the  touch ;  the  nausea  passes  into  vomiting ;  and  the  pain,  espe- 
cially around  the  navd  or  in  the  course  of  the  colon,  becomes  intense, 
somewhat  relieved,  perhaps,  after  each  evacuation,  but  soon  returning 
with  undiminished  severity.  The  number  of  evacuations  may  vary 
from  three  or  four  to  twenty  or  thirty  in  the  twenty-four  hours.  Of 
course  the  sudden  loss  of  so  large  a  portion  of  the  more  fluid  part  of 
the  blood  as  is  contained  in  tiiese  watery  evacuations  deprives  the 
system  of  a  proportionate  quantity  of  stimulating  and  nutritive  matter, 
and  accordingly  there  is  often  great  prostration  of  strength,  and  a 
striking  expresdon  in  the  countenance  and  attitude  of  languor  and 
debility.  In  slight  cases  the  pulse  is  little  if  at  all  affected ;  but  when 
the  pain  is  severe  and  the  discharge  copious,  the  pulse  is  quickened, 
and  at  an  advanced  stage  of  the  attack  is  generally  small,  weak,  an4 
much  increased  in  frequency.  The  tongue  is  loaded,  and  in  certain 
forms  of  the  disease  is  intcoisdy  red  at  the  edges  and  tip,  and  the 
papill99  are  large,  prominent,  and  of  a  bright  >^^d^9^ui^  shiniQi^ 
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Uiroiigh  a  thick  coat  of  far.  The  urine  is  generally  diminished  in 
quantity.  The  skin,  at  first  hot,  towards  the  terminatioD  of  the  attack 
is  unusually  dUd  and  chilly,  and  is  peculiarly  incapable  of  resisting  the 
influence  of  a  cold  and  damp  atmosphere. 

The  nature  of  the  matters  contained  in  the  eracuations  varies 
remarkably,  and  affords  important  indications  of  the  seat  and  state  of 
the  disease.  Several  varieties  of  the  disease  have  indeed  been  founded 
on  those  appearances,  and  diarrhoea  has  accordingly  been  divided  into 
fseculent,  bilious,  mucous,  serous,  chylous,  lienteric,  fto.,  but  the  causes 
of  the  disease  afford  more  fixed  and  determinate  characters  for  its  dis- 
tribution into  species.  Of  these  there  are  commonly  enumerated  the 
following:  diarrhoea  crapulosa,  from  food  improper  in  quality  or 
quantity;  diarrhoea  bUicea,  from  bile  more  abundant  or  more  acrid  than 
natural,  as  from  the  heat  of  summer  and  autumn,  co-operating  with 
errors  in  diet ;  diarrhcea  serota,  from  increased  vascular  action  of  the 
mucous  surface  of  the  alimentary  canal,  induced  by  whatever  occasions 
a  preternatural  afiluz  of  blood  to  the  mucous  surface;  diarrhoea  mmeosaf 
from  increased  secretion  of  the  mucous  follicles,  which  may  be  induced 
hy  almost  any  of  the  ordinary  exciting  causes  of  diarrhoea ;  diarrhcea 
Uentericaf  the  aliment  passing  in  the  evacuations  almost  unaltered, 
occurring  principally  in  children  about  the  first  and  between  the  first 
and  second  dentition,  and  occasioned  by  the  ordinary  exciting  causes  of 
diarrhoea. 

The  duration  of  this  disease  must  of  course  be  materially  influenced 
by  the  persistence  of  the  cause  that  excites  it.  Its  ordinary  varieties 
being  generally  dependent  on  temporary  causes,  are  of  short  duration ; 
but  the  increflMd  secretion  of  bile  by  the  liver,  and  of  mucus  by  the 
mucous  follicles,  and  the  irritation  of  the  intestinal  canal  from  denti- 
tion, may  be  protracted  to  an  indefinite  period  ;  and  the  disease 
dei)endent  on  the  excited  state  of  these  organs  may  consequently 
become  chronic,  continuing  for  months  together  to  harass  the  patient 
and  enfeeble  the  constitution.  In  these  cases,  when  a  cure  is  appa- 
rently effected,  very  slight  causes  are  capable  of  bringing  back  the 
disease ;  and  during  the  period  of  convalescence  th«  utmost  caution  is 
always  necessary  to  avoid  errors  in  diet  and  any  exposure  to  cold 
or  wet. 

The  immediate  danger  from  a  very  severe  attack  of  diarrhoea,  or  from 
its  passing  from  the  acute  into  the  chronic  state,  is,  that  it  shonid  termi- 
nate in  acute  inflammation  of  the  bowels  (enteritis) ;  or  chronic  inflam- 
mation and  ulcei  ation  of  the  bowels  (dysentery) ;  or  intus-susception 
(the  iKissiDg  of  one  convolution  of  the  intestines  into  another),  induced 
by  the  increased  peristaltic  action  of  the  bowels;  or  enlargement, 
hardening,  and  obstruction  of  the  mesenteric  glands,  and  the  conse- 
quent wasting  of  the  body  (marasmus),  one  of  the  most  common 
firms  of  disease  by  which  the  existence  of  in&mts  and  children  is  cut 
short. 

1  here  are  several  diseases  with  which  diarrhoea  may  be  confounded, 
from  which  it  is  important  that  it  should  be  distinguished.  From  the 
far  more  serious  malady  termed  dysentery  it  is  distinguished  by  the 
absence  of  fever,  by  the  absence  of  blood  in  the  evacuations,  and  by 
the  absence  of  the  painful,  distressing,  and  ineffectual  desire  to  evacuate 
the  contents  of  the  bowels  which  is  caUed  tenesmus.  It  is  distin- 
guished from  cholera  by  the  absence  of  spasms  of  the  muscles,  so 
constant  and  distressing  in  the  latter  disease,  by  the  slighter  degree  or 
the  total  absence  of  vomiting,  and  by  the  milder  character  and  the 
much  less  rapid  progress  of  the  entire  disease.  But  the  bilious  and 
even  the  pestilential  cholera  frequently  conmiencewith  one  or  other  of 
the  preceding  forms  of  diarrhoea.  Life  often  depends  on  the  clearness 
and  promptitude  with  which  the  diagnosis  is  made  between  diarrhoea 
from  irritation,  constituting  the  crapulous  and  bilious  forms  of  the 
disease,  and  the  diarrhoea  from  inflammation,  which  often  appears 
under  the  serous  and  mucous  forms.  The  dkgnosis  is  chiefly  to  be 
drawn  from  the  marked  difference  in  the  constitutional  symptoms 
when  the  diarrhoea  is  the  consequence  of  an  inflammatory  state  of  the 
internal  surface  of  the  intestines.  In  this  case  there  is  always  present 
a  greater  or  less  degree  of  fever;  the  skin  is  hot,  or  alternately  hot 
and  chiUy ;  the  pulse  is  more  or  less  excited,  and  the  strength  prostrate. 
The  pain  in  the  bowels  is  obscure*and  dull  rather  than  griping,  the 
abdomen  is  tender  on  pressure,  and  it  is  in  this  case  more  especially 
that  the  tongue  is  pretematurally  red  at  tiie  edges  and  the  tip,  and 
that  its  papilUe  are  enlarged  and  red. 

Though  diarrhoea  is  often  a  trifling  disease,  and  even  a  remedial 
means  adopted  by  nature  to  prevent  the  occurrence  of  more  serious 
evils,  yet  the  serous  and  mucous  forms  of  it,  more  especially  when 
they  pass  into  a  chronic  state,  are  apt  to  terminate  in  dangerous  and 
fatal  maladies,  and  their  management  requires  great  and  persevering 
care.  Instances  are  by  no  means  unfrequent  in  which  the  ultimate 
event  proves  fatal,  in  consequence  of  their  neglect,  or  of  the  medical 
treatment  and  the  remedies  being  injudicious.  Indeed  the  treatment 
of  diarrhoea  in  general  requires  much  discrimmation,  for  a  very  trifling 
form  of  it  is  easily  converted  by  mismanagement  into  a  highly  dan- 
gerous disease.  The  chief  difficulty  is  to  detect  the  exact  nature  of 
the  exciting  cause,  and  the  exact  condition  of  the  excited  organ,  which 
alone  can  guide  to  the  selection  of  one  of  two  opposite  plans  of  treat- 
ment, the  administration  of  purgative  or  of  opiate  medicines.  If  the 
irritation  arise  from  too  large  a  quantity  of  stimulating  food  and  drink, 
abstinence  alone  is  sufficient  to  effect  a  cure ;  but  if,  notwithstanding 
the  abstinence  fiom  food,  the  disease  continue,  it  is  necessary  to  asoer-  \ 


tain  whether  the  irritation  be  kept  up  by  the  retention  of  irritatiog 
matters,  or  whether  the  alimentary  canal  itself  be  in  a  pretematurally 
irritable  and  excited  state.  If  the  former,  purgative  medicine  of  some 
kind  or  other  is  indispensable,  but  the  choice  of  the  purgative  is  by  no 
means  a  matter  of  indiflerence.  It  should  have  the  power  of  evacu- 
ating the  contents  of  the  bowels  without  irritating  the  mucous  suHace. 
For  this  purpose  castor-oil  is  one  of  the'  best  medicines ;  or,  if  a  some- 
what stronger  purgative  be  required,  infusion  of  senna  with  nut-nna. 
It  is  often  attended  with  the  best  effects  to  combine  a  few  drops  of 
laudanum  with  the  awrient.  When  the  irritating  contents  of  the 
stomach  and  intestines  fre  removed,  a  mild  and  frequently  repeated 
sedative  should  be  prescribed,  one  of  the  best  of  which  consists  of  two 
drachms  of  almond  oil  with  two  drachms  of  mucilage  of  gum  arabic  in 
an  ounce  of  rose  or  peppermint  water,  with  from  five  to  ten  drops 
(according  to  the  severity  of  the  case)  of  laudanum,  or  half  a  drachm  or 
more  of  the  tincture  of  hyoscyamus.  If  the  secretions  are  disordervd, 
five  grains  of  blue  pill  or  of  hydrargyrum  cum  creta,  with  the  same 
quantity  of  the  compound  powder  of  ipecacuanha,  taken  every  night, 
or  every  other  night,  at  bed-time,  with  a  tea-spoonful  of  castor-oil,  con- 
taining a  few  drops  of  laudanum,  the  morning  following,  will  soon 
restore  them  to  a  healthy  state.  Of  course  the  diet  should  consist 
only  of  the  mildest  alimentary  substances ;  for  as  long  as  the  alimentary 
canal  continues  irritable,  food  and  drmk,  even  of  the  ordinary  stimu- 
lating properties,  will  keep  up  or  re-exdte  the  diarrhoea. 

The  exciting  cause  of  the  biliary  variety  of  diarrhoea  is  often  infiam- 
mation  of  the  liver  (hepatitis).  When  there  are  present  any  indications 
of  this,  blood-letting,  or  local  bleed.ng  by  cupping  or  leeches,  mu^ 
precede  all  otiier  remedies ;  and  the  abstraction  of  blood  must  be  re- 
peated at  short  intervals  until  the  inflammatory  state  of  the  liver  is 
removed ;  then  mild  mercurials,  with  mild  purgatives,  are  necessary. 
This  is  by  no  paeans  a  variety  of  diarrhoea  which  can  be  cured  by 
opiates.  The  exhibition  of  any  remedies  of  this  class,  which,  when 
judiciously  managed,  are  sometimes  highly  advantageous,  requires 
peculiar  discrimination  and  skill  In  the  serous  and  mucous  diarrhoea, 
when  there  is  present  no  proper  fteculent  matter,  all  this  having  been 
previously  discharged,  it  is  absurd  to  give  purgatives ;  such  medicines 
can  only  still  further  irritate  the  over-excited  orgsn&  Leeches  to 
the  abdomen,  the  warm  bath,  demulcents  with  opiates,  the  chalk  mix- 
ture, and  the  strictest  regulation  of  the  diet,  are  necessary. 

The  diarrhora,  so  easily  excited,  so  constantly  present,  in  infants 
and  young  children,  requires  a  peculiarly  cautious  management. 
When  it  is  connected  with  dentition  it  is  pregnant  with  danger 
to  stop  the  discharge,  or  even  to  restrain  it,  unless  it  becomes 
excessive,  and  then  it  should  be  moderated,  not  stopped;  and  the 
mildest  means  should  be  employed  to  accomplish  this  object,  which 
should  never  be  attempted  without  at  the  same  time  paying  the 
strictest  attention  to  the  diet,  air,  and  exercise  of  the  child.  Death  is 
often  produced  in  infants  at  this  critical  period  of  the  inhnt's  life  by 
the  e^bition  of  opiates  to  stop  this  discharge.  The  proper  remedies 
are  the  choice  of  the  blandest  articles  of  food,  the  avoidance  of  over- 
feeding, two  or  three  grains  of  hydrargyrum  cum  creta  at  night,  and 
the  tepid  bath. 

DIARY,  from  the  Latin  Diarium,  which  again  is  from  Dug,  a  day. 
The  original  and  proper  meaning  of  the  word  Diarium  among  the 
Romans  was  the  daily  allowance  made  to  slaves  for  their  sustenance, 
as  Menstruum  was  their  monthly  allowanca  Diurnum  was  another 
word  for  the  same  thing.  [Acta  Didrna.I  In  later  times  however 
either  word  came  to  be  used  for  a  note-book,  or  other  register  of  daily 
occurrences,  which  had  formerly  been  called  (after  the  Greek)  an 
ephemeris.  It  is  only  in  the  sense  of  a  daily  register  that  the  word 
diary  is  used  in  English ;  and,  naturally  enough,  it  is  commonly  under- 
stood to  imply  specifically  a  register  of  occurrences  in  which  the  writer 
has  had  a  personal  share,  cfr  which  have  at  least  in  some  sort  come 
under  his  own  observation  by  having  happened  in  his  own  time.  For 
instance,  although  a  history  of  the  transactions  of  a  former  age,  com- 
posed in  a  particular  form,  might  be  entitled  annals,  such  a  history, 
however  minute,  would  scarcely  in  any  case  receive  the  name  of  a 
diary.  A  diary  is  etymological^  the  same  thing  with  a  day-book  or 
ioumal ;  the  latter  word  being  a  modernised  form  of  diurnum,  as  diaiy 
is  of  the  synonymous  diarium  of  the  same  parentage.  The  French 
language  has  only  the  form  journal;  the  Italian,  like  the  English,  has 
both  forms,  diario  from  diarium,  giomale  from  diurnum,  both  ulti- 
mately from  diet, 

DIASCHI'SMA,  a  term  employed  in  ancient  and  in  speculative 
Music,  but  not  is  practical  use  among  modem  musicians.  It  is  the 
half  of  a  minor  semitone  or  diesis.    [Difsis.] 

DIASTASE,  a  peculiar  ferment  formed  during  germinstion.  It  is 
prepared  by  redudng  freshly  germinated  barley  into  a  pulp,  with  half 
its  weight  of  water,  and  then  pressing  out  the  Hquor  strongly.  To  the 
clear  Uquid  just  sufficient  alcohol  is  'to  be  added  to  destroy  its  viscidity, 
and  allow  of  its  being  filtered ;  by  this  an  asotised  substance  is  pre- 
cipitated, which  must  be  considered  as  vegetable  albumen,  since  it 
coagulates  at  167*  Fahr.  Having  separated  this,  alcohol  is  to  be  again 
added  as  long  at  the  liquid  becomes  turbid ;  the  precipitate  is  to  be 
purified  by  solution  in  water  and  precipitation  by  alcohol  repeatedly; 
the  precipitate  is  at  last  to  be  dried  in  thin  layers  upon  glass  at  a 
temperature  between  104**  and  122**  Fahr.  ^^-^ 

The  properties  of  diastase  are  the  following  lit Jr~iplid;  white,  not 
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crystalUne,  soluble  in  water,  but  insoluble  in  moderately  strong  alcohol ; 
tlie  aqueous  solution  is  nearly  tasteless,  and  without  any  chemical 
action,  not  precipitating  subacetate  of  lead.  The  aqueous  solution 
quickly  changes,  becoming  acid;  dry  diastase  undergoes  the  same 
change  in  a  longer  time,  but  when  boiled  in  water  the  alteration  is 
immediate.  Common  malt  is  stated  in  general  not  to  contain  more 
than  l-500th  of  its  weight  of  diastase ;  one  part  of  it  is  sufficient  to 
convert  2000  parts  of  starch,  thickened  with  water,  into  a  mixture 
consisting  of  much  dextrine  and  a  little  sugar.  It  has  not  yet  been 
obtained  absolutely  pure.    [Fsrment.] 

DIATESSARON,  in  Greek  music,  the  interval  of  the  fourth. 

piATHERMANISH.  A  body  which  is  transparent  to  light  is 
said  to  be  diaphanous :  one  which  is  transparent  to  heat  is  said  to  be 
diaikermanonM,  and  the  branch  of  science  whidi  treats  of  such  bodies  is 
called  diathermamifm.  Bodies  which  do  not  transmit  hsaJb,  are  said  to 
be  athertMinous.    [Heat.] 

DIATON'IG,  in  Music  (8iA,  through,  and  r6rot,  a  tone),  a  term  applied 
to  the  first  of  the  three  ancient  genera,  and  of  the  three  modem  scales, 
but  in  both  cases  rather  improperly,  because  the  intervals  of  the  Greek 
genus  and  of  the  scale  now  in  use  consist  not  only  of  tones,  but  also  of 
semitones.   The  Mc^or  Dialonic  Scale  of  the  modems  proceeds  thus: — 


tone,    toM.  Mmitoiifi,  tone,   toaab    tone,   icmitone. 

The  Diatonic  genus  of  the  Greeks,  as  exhibited  in  their  several  modes, 
comprised  five  tones  and  two  semitones,  differently  disposed :  that  of 
the  Lydian  mode,  according  to  Sir  Francis  Styles  {*  Transactions  of  the 
Royal  Society,'  1760),  corresponded,  as  regards  the  position  of  the 
intervals,  to  our  major  diatonic  scale.     [Scalb.] 

DIBBNZANILIDE.  Synonymous  with  phenyUnbemamine,  dibefi^ 
zdul-pkenylamide,  and  phenyl-dibemamide,  [Bsnzoio  Group  ;  Phenyl' 
lM€7izamine.'\ 

DIBENZOYLIMIDE.  (C„H„NO,).  A  yellow  crystalline  body, 
obtained  by  the  action  of  ammonia  upon  oil  of  bitter  almonds. 

DIBENZOYLPHENYLAMIDB.    [Dibkkzanilidb.] 

DIBROMANILINE.    [ANiLmE.] 

DICETYLANILINE.    [Cettl,  Comp<Amds  o/.] 

DICHLORANILINE.    [Ahiline.] 

DICHL0RI8ATIN.    [Indioo.] 

DICHROISM.  When  light  is  transmitted  through  a  crystallised 
body,  and  its  colour  is  found  to  vary  according  to  the  position  of  its 
axis  with  respect  to  the  incident  pencil  of  light,  the  crystal  is  said  to 
possess  dichroism,  or  duuble  colour,  from  9is  and  XP^  [LiOHT ; 
Polarisation.] 

DICTATOR  was  the  highest  extraordinary  magistrate  in  the  Roman 
republic.  Though  the  name  obviously  contains  the  element  die  (from 
dico),  it  was  doubted  by  the  Roman  writers  whether  the  title  had 
reference  to  the  mode  of  his  nomination  or  to  his  power.  He  was  also 
called  by  the  old  name  of  Biagister  Populi,  and  in  Greek  hff^aros,  or 
**  double  consul."  After  the  expulsion  of  the  kings  the  consulship  was 
established.  The  two  consuls  possessed  the  same  power  as  the  kings 
in  the  administration  of  the  state  and  the  command  of  the  army,  yet 
their  authority  was  subject  to  some  restrictions,  and  principally  by  the 
appeal  that  could  be  made  from  their  decisions.  [Consul.]  The  two 
consuls,  possessing  eqiutl  authority,  often  differed  in  their  views  and 
opinions ;  a  circumstance  which  necessarily  caused  jealousy  and  dis- 
imion,  pajticYilarly  in  the  command  of  the  army  when  on  active  service. 
In  extraordinary  emergencies,  the  republic  therefore  required  a  single 
magistrate,  invested  with  ample  authority.  Such  circumstances  led  to 
the  establishment  of  the  dictatorship.  The  first  dictator  was  created 
about  the  year  253  A.U.O.,  or  501  B.a.    (Liv.  ii  18.) 

The  dictator  united  in  himself  the  power  of  the  two  consuls ;  and 
the  authority  of  all  other  magistrates,  except  that  of  the  tribunes, 
ceased  as  soon  as  he  was  appointed.  He  possessed  the  whole  admi- 
nistrative power  of  the  state,  and  the  command  of  the  army  without 
anv  restrictions.  (Dion  Cassius,  according  to  Zonares,  vii.  18.  where  a 
reference  to  a  lost  book  of  Dion  is  given.  Dion  Halic,  v.  70,  78.)  He 
had  the  power  of  life  and  death,  and  there  was  no  appeal  from  his 
decision.  Both  within  and  without  the  city  he  was  attended  by 
twenty-four  lictors,  with  their  fascee  and  axes.  The  dictators  were 
not  chosen,  like  the  other  magistrates,  in  the  comitia,  but  they  were 
appointed  by  one  of  the  consuls,  in  conformity  with  a  vote  of  the 
senate.  Sometimes  the  senate  itself  appointed  the  dictator,  and  in 
some  instances  he  was  elected  by  the  comitia.  At  first  he  was  taken 
only  from  the  patrician  order,  but  afterwards  (b.o.  356)  also  from  the 
plebeians.  After  his  election,  the  dictator  nominated  the  master  of 
norse  (magister  equitum),  who  commanded  under  him.  It  was  only 
when  the  state  was  menaced  by  sudden  danger  from  within  or  without 
that  a  dictator  was  nominated ;  but  in  the  course  of  time  a  dictator 
was  elected  to  preside  at  the  elections  in  the  comitia,  when  the  consuls 
were  abroad,  and  therefore  could  not  preside ;  and  also  on  some  other 
public  solemnities.  (Liv.  vii.  8 ;  viii.  18  and  28.)  The  dictator  con- 
tinued in  office  for  six  months,  but  he  commonly  resigned  as  soon  as 
the  danger  was  over  which  had  led  to  the  nomination.  The  dictator 
was  not  allowed  to  leave  Italy,  or  to  enter  the  city  on  horseback.  Yet 
there  are  instances  in  which  the  dictator  left  Italy,  as  for  example  in 
the  fint  Punic  War^  when  a  dictator  commanded  in  Sicily.    The  rule 


that  he  should  continue  in  office  only  six  months  was  <t1«n  Defected ; 
Sylla  and  Julius  Cassar  were  nominated  perpetual  dictators,  the  former 
in  the  year  81  B.a.,  and  the  other  after  his  victoiy  at  Phamlus.  The 
office  seems  never  to  have  been  filled  from  B.a  202,  to  the  time  when 
Sylla,  the  head  of  the  oligarchical  party,  was  made  perpetual  dictator. 
J.  CsBsar,  who  was  the  hesbd  of  the  democratic  party,  or  perhaps  rather 
chose  that  party  merely  that  he  might,  by  being  at  the  head  of  one  of 
the  great  divisions  which  distracted  the  state,  prepare  the  way  for  his 
own  unlimited  power,  after  being  dictator  five  times,  became  dictator 
for  life.  Augustus  declined  the  office,  though  offered  to  him  by  the 
people  (Suetonius,  'Aug.'  52),  and  the  title  of  dictator  was  never 
assumed  by  the  emperors  of  Rome. 

These  are  the  received  opinions  as  to  the  Roman  dictators ;  but  in 
Niebuhr's  Roman  histoiy  we  find  other  views  of  the  subject,  to  which 
we  shall  briefly  advert  According  to  him,  the  dictatorship  was  of 
Latin  origin  and  was  introduced  from  the  Latins  among  the  Romans. 
The  object  of  the  Roman  dictatorship  was  to  evade  the  Valerian  laws, 
and  to  establish  the  power  of  the  patricians  over  the  plebeians ;  for 
the  appeal  granted  by  those  laws  was  from  the  sentence  of  the  consuls, 
and  not  from  that  of  the  dictator.  The  later  Romans  had  but  an 
indistinct  knowledge  of  the  dictatorship  of  the  ancient  constitutioa. 
Dion  Cassiiis  is  in  error,  when  (without  excepting  the  patricians)  he 
asserts  that  in  no  instance  was  there  a  right  of  appeal  from  the  dic- 
tator, and  that  he  could  condemn  knights  and  senators  to  death  with- 
out a  trial.  Dionysius  is  also  in  error,  when  he  says,  that  the  dictator 
decided  on  every  measure  according  to  his  own  pleasiire.  It  is  incor- 
rect to  suppose  that  the  appointment  of  the  dictator  in  all  cases  rested 
with  one  of  the  consuls ;  for  the  conferring  of  kingly  power  (such  as 
that  of  the  dictator  was)  could  never  have  been  intrusted  to  a  single 
person.  The  pontifical  books  have  preserved  so  much  as  this,  that  &e 
dictator  was  nominated  by  the  senate,  and  that  the  nomination  was 
approved  by  the  people.  As  the  plebeians  increased  in  power,  the 
dictatorship  was  seldom  required,  and  then  only  for  matters  of  less 
importance ;  and  in  such  cases  the  nomination  was  left  to  the  consuls. 
(For  a  general  sketch  of  the  dictatorial  power,  the  reader  may  con- 
sult Creuser,  Ahriss  der  Mmisehen  Antiqwitdten,  &c.,  Leipzig,  1824 ; 
Niebuhr*s  chapter  on  the  Dictator,  and  his  Remarks  on  the  Rdationship 
of  the  Dictator  and  the  Master  of  the  Horse,  vol.  i.,  Engl.  Trans.) 

DICTIONARY,  the  English  form  of  Dictionarium,  a  word  of  low  or 
modem  Latinity,  which  from  its  etymology  should  signify  properly  a 
book  of  phrases  or  modes  of  expression.  The  term  however  has  been 
generally  applied  to  any  work  which  professes  to  conimimicate  infor- 
mation on  an  entire  subject,  or  entire  branch  of  a  subject,  under  words 
or  heads  digested  in  the  order  of  the  alphabet.  This  alphabetical 
arrangement  appears  to  be  the  distinctive  peculiarity  of  what  is  called 
a  dictionary ;  but  to  constitute  the  work  a  dictionary,  it  should  seem 
that  there  must  also  be  attached  to  each  of  the  terms,  so  arranged, 
some  explanation  or  interpretation.  Thus,  an  index,  in  which  words 
or  titles  are  merely  put  down  in  alphabetical  order,  with  nothing  more 
than  a  reference  to  some  page  or  passage  appended  to  each,  is^  not  a 
dictionary.  The  alphabet  itself  is  not  a  dictionary.  Again,  a  dictionary, 
however  arbitrary  or  artificial  may  be  the  order  m  which  its  parts  are 
distributed,  must  profess  some  unity  and  completeness  of  design.  It 
must  profess,  as  has  been  said,  to  go  over  a  whole  subject,  or  field  of 
knowledge,  of  greater  or  less  extent.  Thus  a  mere  list  of  miscellaneous 
particulars,  even  with  explanatory  remarks  or  comments  annexed,  is 
not  a  dictionary,  but  a  catalogue.  A  collection  of  plays  or  of  pamphlets 
might  be  arranged  in  the  order  of  the  alphabet,  but  would  not  on  that 
account  make  a  dictionary.  That  name  is  not  applicable,  and  is  never 
given,  even  to  the  most  extensive  enumeration  and  account  of  things 
which  are  merely  brought  together,  without  constituting  when  collected 
a  natural  system  or  complete  body  of  knowledge. 

Within  the  limitations  noted,  the  term  dictionary  is  applied  to  works 
on  all  kinds  of  subjects,  and  with  every  diversity  of  object.  Diction- 
aries have  sometimes  been  divided  into  three  classes  or  descriptions : 
1.  Dictionaries  of  words.  2.  Dictionaries  of  facts.  8.  Dictionaries  of 
things.  And  although  objections  may  be  made  to  the  principle  of  this 
distribution  (as  has  been  done  by  D'Alembert  in  the  '  Encyclopedic,' 
article  Dictionnaire),  it  is  sufficiently  convenient  for  practical  purposes, 
and  we  shall  therefore  adhere  to  it  in  what  we  have  now  to  say. 

I.  Dictionaries  of  Words.— This  is  the  original  application  of  the 
word  dictionary,  and  the  sense  in  which  it  is  commonly  understood 
when  it  stands  alone.  It  answers  in  this  sense  to  the  Greek  lexicon, 
and  although  etymologically  that  term,  like  the  term  dictionary,  ought 
perhaps  to  signify  a  book  of  phrases  or  modes  of  expression,  yet  among 
the  Greeks  it  seems  rather  to  have  denoted  a  book  that  explains  words. 
A  dictionaiT  or  lexicon,  indeed,  usually  combines  an  explanation  of 
phrases  with  an  explanation  of  single  words.  When  it  oontams  nothing 
beyond  an  explanation  or  translation  of  single  words,  it  is  more  dis- 
tinctively called  a  vocabulary  or  word-book.  The  word  vocabularium, 
we  believe,  is  not  found  in  the  Latin  of  antiquity,  any  more  than 
dictionarium.  A  glossary,  in  Latin  glossarium,  which  is  used  by  the 
later  classics,  from  the  Greek  glossa  {y\&(r<ra),  **  a  tongue "  or  "  lan- 
g^uage,"  is  generally  understood  to  mean  an  explanation,  more  or  less 
diffiise,  of  terms  of  unusual  occurrence.  Among  the  Greeks  them- 
selves, indeed,  glossa  was  used  for  a  foreign  or  otherwise  peculiar  word 
or  form  of  expression.  (Aristot., '  Poet.,'  c  88.)  As  there  is  nothing 
in  the  etymology  of  the  term  glossary,  howevw,  to^ronfineit  to  this^ 
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explanation,  many  examples  may  be  found  of  its  employment  in  a 
more  extended  sense.  Some  dictionaries  profess  to  have  more  pecu- 
liarly for  their  object  the  explanation  or  interpretation  of  phrases ; 
such,  for  example,  as  the  well-known  volume  on  the  Latin  language 
entitled  '  Phraseologia  Generalis/  by  William  Robertson,  8vo,  Camb. 
1681 ;  and  Tarver's  *  Phraseological  Dictionary/  in  French  and  English, 
ISCO.  Some  dictionaries  and  vocabularies  apply  only  to  some  particular 
author  or  work ;  such  as  Damm's  Lexicons  or  Concordances,  as  they 
are  called,  of  Homer  and  Pindar,  since  combined  into  the '  Lexicon 
Homerico-Pindaricum,'  the  *  Lexicon  Ciceronianum  *  of  Marius  Niao- 
lius,  &C.  Such  dictionaries,  when  well  compiled,  are  among  the  most 
valuable  aids  the  student  can  avail  himself  of.  Nor  are  they  of  iise 
only  in  studying  the  authors  of  antiquity ;  the  works  of  some  modem 
writers  have  been  very  ably  illustrated  in  this  way,  as,  for  instance, 
by  Archdeacon  Nares  in  his  glossary  to  Shakspere  and  his  Contem- 
poraries, 4to,  London,  1822.  Even  a  mere  verbal  index,  with  little  or 
no  explanation  of  the  meanings  of  the  words,  is  often  much  more 
useful  than  a  professedly  interpreting  dictionary,  by  merely  bringing 
together  or  pointing  out  by  reference  the  different  passages  in  which 
each  word  is  used,  so  that  they  may  be  compared  with  one  another. 
Such  mere  indexes  as  those  attached  to  the  *  Dolphin  Classics'  are  of 
great  value  in  this  way,  in  addition  to  their  proper  use  of  enabling 
any  passage  to  be  found  of  which  even  a  single  word  is  recollected. 
Few  of  our  English  classics  have  been  illustrated  by  such  complete 
verbal  indexes ;  there  is  one  to  *  Milton's  Paradise  Lost,'  12mo,  London, 
1741.  Ayscough's '  Index  to  Shakspere '  is  only  an  index  to  the  "  re- 
markable "  passages  and  words ;  and  although  its  professed  design  is 
"  to  point  out  the  different  meanings  to  which  the  words  are  applied," 
it  is  not  very  successfiJly  oompilwl  for  that  purpose.  Mrs.  Cowden 
Clarke's  Concordance  is  far  mote  complete.  Indexes  of  this  description 
servo  in  fact  the  same  purpose  with  Concordances,  although  that  term 
has  been  for  the  most  part  confined  to  works  relating  to  the  Scriptures. 
[CoNCOBDANCE.]  Some  works  entitled  dictionaries,  indeed,  compre- 
hend concordances  more  or  less  complete;  as,  for  instance,  Schleusner  s 
'  Novum  Lexicon  Grseco-Latinum  in  Novum  Testamentum,'  and  the 
Ionic  lexicon  of  Schweighauser,  which  is  a  sort  of  concordance  to 
Herodotus,  and  that  to  Polybius  by  the  same  scholar. 

Some  of  these  dictionaries  to  particulap  authors,  or  works,  have  ex- 
clusively or  principally  in  view  the  illustration  of  the  style  of  the 
author,  or  his  use  of  particular  words.  One  of  the  best  of  these  is 
Emcsti's  'Index  Latinitatis  Philologico-Criticus '  to  Cicero.  This 
work  in  fact,  although  styled  merely  an  index,  is  much  more  a  dic- 
tionary of  interpretation  and  commentary  than  the  lexicon  just 
mentioned  of  Nizolius,  which,  however,  is  much  the  more  minute  and 
extensive  index  of  the  two.  The  instance  may  serve  to  show  with 
what  latitude  the  two  titles  are  applied.  And  the  title  of  index,  it 
mav  be  added,  has  been  sometimes  given  to  works  which  are  not 
really  indexes  in  any  respect,  but  simply  dictionaries  or  vocabularies. 
We  may  mention  as  an  example, '  Olai  Vereli  Index  Lingua)  Veteris 
Scytho-Scandicse,  sive  Qothicse,  opera  Olai  Rudbeckii  editus,'  fol. 
UpsaliB,  1691,  which  is  merely  a  vocabulaiy  of  the  Gothic.  Dic- 
tionaries of  languages  have  also  been  published  under  many  other 
titles.  A  thesaurus,  or  treasury,  is  a  very  common  title  of  such  a 
book.  Thus  Faber's  Latin  dictionary  is  styled '  Thesaurus  Eruditionis 
Scholasticse,' and  H.  Stephens'  Greek  lexicon  is  entitled  'Thesaurus 
Gr»C8D  Linguse.'  Edwutl  Philips  entitles  his  English  dictionary  a 
'  World  of  Words.'  In  some  cases  an  attempt  hitus  been  made  by 
means  of  a  dictionary  or  index,  not  only  to  .point  out  the  writer's  use 
of  particular  words,  or  their  meaning  in  particular  passages  of  his 
works,  but  also  to  give  an  abstract  of  his  text.  This  has  been  done  in 
the  index  to  Hippocrates,  by  Foesius,  entitled  '  (Economia  Hippocratis 
Alphabeti  serle  dlBtiucta,in  qua  DictionumapudHippocratem  omnium, 
pnesertim  obscuriorum,  usus  explicatur,  et  velut  ex  amplissimo  Penu 
depromitur,  ita  ut  Lexicon  Hippocrateum  merito  dici  possit,'  foL 
Francf.  1688.  In  1677,  Elisha  Cole  published  in  London,  in  8vo, '  An 
English  Dictionary;  explaining  the  difficult  terms  that  are  used  in 
Divinity,  Husbandly,  Physick,  Philosophy,  Law,  Navigation,  Mathe- 
matics, and  oUier  Arts  and  Sciences.'  Of  dictionaries  of  words  tdso, 
some  are  dictionaries  of  etymologies,  some  of  the  quantities  of  syllables 
(as  the  common  Latin  '  Gradus  ad  Pamassimi,'  and  Morell's '  Thesaurus 
Grsecee  Poeseos,  sive  Lexicon  Grseco-Prosodiacum,'  improved  and  en- 
larged by  Maltby) ;  some  of  terminations  (as  in  English,  Walker's 
'Rhyming  Dictionary'),  and  Hoogeveen's ' Dictionarium  .Aiialogicum 
LingusD  Qrsecae.'  Some  dictionaries  of  the  oriental  tongues  and  of  the 
Greek  tongue  exhibit  the  words  arranged  according  to  their  supposed 
roots ;  and  some  Latin  dictionaries  have  also  been  constructed  upon 
this  plan.  Of  professed  dictionaries  of  derivations  one  of  the  most 
elaborate,  though  it  is  far  from  being  a  correct  or  philosophical  work, 
is  the  '  Entymdogicon  Linguse  Latinae '  of  G.  J.  Yossius.  Others  are 
the  ' Dictionnaire  Etymologique  de  la  Langue  Fran^aise/  of  Menage; 
the  '  Origines  de  la  Langue  Italienne,'  of  the  same  author ;  the 
'  Etymologicon  Lindas  Anglican^,'  of  Stephen  Skinner,  foL  1671 : 
and  the  '  Etymologicon  Anglicanmn '  of  Francis  Junius^  fol.,  Oxon, 
1748.  A  very  ambitious  attempt  has  been  made  by  Mr.  Whiter 
in  his  '  Etymoloeicon  Magnum,  or  Universal  Etymological  Dictionary 
on  a  new  plan,^  8  vols.  4to.,  Camb.  1800—1822,  to  construct  a 
dictionary  of  the  elements  of  all  human  language.  Mr.  Booth,  in  his 
-  Analytical  Dictionary  of  the  English  Language/  has  set  an  example  of 


perhaps  the  happiest  mode  in  which  an  account  of  words  can  be  given 
according  to  their  etymologies  or  affinities.  By  making  each  radical 
term  the  text  of  a  short  essay,  in  the  coiuve  of  which  the  history  of  all 
its  derived  and  connected  terms  is  traced  and  illustrated  by  quotations, 
references  to  manners  and  customs,  and  anecdotes  of  various  kinds,  the 
writer  has  rendered  his  dictionary  as  entertaining  as  it  is  instructive, 
and  adapted  it  not  only  for  occasional  consultation  but  for  continuous 
reading.  Dr.  Chevenix  Trench  has  likewise  made  valuable  additions  in 
this  direction. 

Any  account  of  the  dictionaries  of  particular  tongues  would  be  out 
of  place  here.  There  is  a '  Table  Alphab^tique  des  Dictioimaires,'  by 
Durey  de  Noinville,  published  in  1758,  which  however  is  asserted  to  be 
very  incomplete,  even  for  that  time.  A  very  elaborate  dissertation  on 
lexicons  and  glossaries  in  general,  and  on  those  of  the  Greek  language 
in  particular,  by  P.  J.  Maussacus,  is  inserted  in  most  of  the  editions  of 
the  Greek  lexicon  of  Harpocration,  entitled^' Lexicon  Decern  Orato- 
rum ;'  and  the  same  subject  has  also  been  treated  by  several  other 
writers  who  are  enumerated  in  Morhoff^s  '  Polyhistor,'  lib.  iv.  cap.  7. 
In  the  portion  of  Morhoff's  third  book,  from  chapter  4th  to  chapter 
9th  inclusive  (vol.  i  pp.  748-880,  edit.  1747),  is  given  an  account  of  the 
principal  dictionaries  of  the  modem  European  tongues,  of  the  oriental 
tongues,  of  the  Greek,  and  of  the  Latin  tongues.  See  also  De  Bure's 
'  Bibllographie  Instructive,'  vol.  iiL,  p.  1-86. 

In  some  dictionaries  the  words  are  explained  in  the  same  language 
to  which  they  belong ;  in  many  others  the  words  of  one  language  are 
interpreted  by  corresponding  words  in  another  language.  In  some  the 
interpretation  or  translation  is  into  several  languages ;  as,  for  instance, 
in  Minsheu's '  Dictionary  of  Eleven  Languages,  namely,  English,  Welsh, 
German,  Dutch,  French,  Italian,  Spanish,  Portuguese,  Latin,  Greek, 
and  Hebrew,'  fol.  London,  1617  :  and  in  a  dictionary  printed  at  St 
Petersburg  in  8  vols.  4to.,  in  1785,  in  which  the  words  and  phrases  are 
given  in  French,  German,  Russian,  and  Latin. 

Although,  as  Maussacus  in  his  Critical  Dissertation  just  noticed  has 
taken  great  pains  to  prove,  books  both  of  y\&aaat,  or  unusual  words, 
and  of  Ac^cif,  or  idioms,  are  frequently  referred  to  or  mentioned  by  the 
Greek  and  Latin  grammarians  and  other  writers,  it  does  not  clearly 
appear  that  all  of  these  were  what  we  should  now  call  dictionaries,  that 
is  to  say,  were  collections  of  vocables  and  phrases  alphabetically  arranged. 
The  oldest  extant  Greek  lexicographer  is  Appollonius  the  Sophist, 
a  contemporary  of  Augustus ;  lus  work  entitled  Ad^tis  'Ofiripucat,  or 
'  Homeric  Words,'  though  much  interpolated,  is  very  useful  All 
the  other  original  Greek  lexicons  and  glossaries  we  have,  such  as 
the  '  Onomasticon '  (or  collection  of  Synonyms)  of  Julius  Pollux,  the 
lexicons  of  Suidas,  Harpocration,  and  Hesychius,  and  the '  Etymoli^con 
Magnum,'  sometimes  attributed  to  Marcus  Musurus,  although  of  the 
authors  of  some  of  them  the  exact  age  is  disputed,  were  undoubt- 
edly compiled  subsequent^  and  most  of  them  probably  long  subse- 
quent to  the  conmiencement  of  the  Christian  era.  It  is  supposed, 
indeed,  that  they  were  founded  upon  older  compilations  of  the 
same  kind ;  but  of  the  form  of  those  lost  works  we  know  nothing. 
It  may  be  reasonably  doubted  if  either  the  Greeks  or  Romans 
were  in  the  habit  of  making  use  of  dictionaries  in  studying  a 
foreign  language  or  dialect,  as  has  been  the  general  practice  in 
modem  times.  They  would  seem  rather  to  have  uniformly  followed 
what  may  be  called  the  natural  method  of  learning  the  language  from 
conversation  with  those  who  spoke  it,  being  the  method  by  which  we 
all  learn  the  language  we  acquire  both  most  easily  and  most  perfectly, 
our  mother  tongiib,  and  that  by  which  alone  a  real  knowledge  and 
command  of  any  language  can  be  acquired.  Although,  however,  the 
utility  of  a  general  dictionary  of  a  laiiguage  as  an  instrument  either 
for  teaching  the  language  to  youth  in  schools,  or  for  enabling  a  student 
to  master  it  in  an^  circumstances,  may  well  be  questioned,  there  are 
obvious  considerations  which  make  it  desirable  that  we  should  possess 
such  dictionaries  of  all  languages.  When  a  dictionary  of  a  language 
professes  to  be  more  than  a  mere  vocabulary,  it  is  usual  for  it  to  contain 
along  with  the  interpretation' or  explanation  of  the  meaning  of  each 
word,  some  account  of  its  etymology  or  derivation,  and  also  of 
its  grammatical  usage.  Except  when  the  dictionary  is  exclusively 
etymological,  perhaps  all  that  ought  to  be  attempted  in  regard  to 
the  foreign  extraction  of  words  is  to  note  the  langiuige  from  wliich 
each  may  be  supposed  to  have  been  immediately  borrowed.  But 
merely  to  append  the  supposed  original  word  of  the  foreign  language, 
as  is  generally  done,  conveys  little  valuable  information  in  any  case, 
and  is  very  apt  to  lead  to  misconception.  If  it  is  desired  to  exhibit 
the  nature  of  the  change  which  the  forms  of  the  words  have  under- 
gone in  passing  from  the  one  tongue  to  the  other,  this  will  be  better 
done  by  a  short  statement  on  the  subject  once  for  all,  in  which  the 
several  modes  and  incidents  of  the  transference  should  be  systemati- 
callv  arranged  and  illustrated  by  examples,  and  the  principle  of  each 
explained.  It  would  be  fully  of  as  much  importance  however  that  in 
every  dictionary  of  a  language  the  connection  of  each  word  with  other 
words  in  the  same  language,  or  the  native  root  from  which  each  has 
sprung,  should  be  distinctly  marked  whenever  it  is  not  obvious.  This 
reference  of  each  word  to  the  proper  fiunily  to  which  it  belongs  con- 
tributes more  to  make  its  meaning  dear  and  to  point  out  its  correct 
use  than  any  definition  can  do.  And  such  a  notice  of  the  root  of  the 
word  would  naturally  lead  to,  and  should  be  followed  by,  as  precise  a 
statement  as  possible  of  its  primitive  and  most  simple  meaniiig ;  after 
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'whicn  should  come  a  chronological  deduction  of  the  changes  it  has 
nndei^gone,  as  far  as  they  can  be  traced,  both  in  signification  and  in 
fonn,  the  whole  definition  being  concluded  by  an  explanation  of  its 
metaphorical  and  other  secondary  or  transferred  meanings.  If  its  use 
in  each  sense  can  be  illustrated  by  an  example,  such  quotations  are, 
for  various  reasons,  in  the  highest  degree  satisfactory  and  valuable. 
Any  remarkable  uses  of  the  word  in  particular  passages  of  standard 
authors  ought  at  least  to  be  adverted  to  and  explained ;  and  a  notfoe 
of  it9  peculiarities  of  construction,  or  the  manner  in  which  it  is  con- 
nected with  other  words  in  a  sentence,  should  never  be  omitted. 
There  are  some  dictionaries  in  which  all  this  has  been  attempted,  but 
perhaps  scarcely  one  in  which  it  has  been  quite  satisfactorily  executed. 
Among  the  most  carefully  compiled  dictionaries  of  modem  languages 
are  that  of  the  Italian,  entitled  '  Voeabolario  degli  Academici  della 
Crusca,'  extended  in  the  latest  editions  to  6  vols.  foL ;  and  that  of  the 
French,  entitled  'Dictionnaire  de  TAcad^mie  Franfaise.'  But  in  both 
these  works,  especially  in  the  latter,  the  design  principally  kept  in  view 
has  been  to  guard  the  purity  of  the  language.  There  is  also  a  Spanish 
dictionary  of  great  reputation,  entitled '  Dicdonario  de  la  Lengua  Cas- 
tellana,  compuesto  por  la  Real  Academia  Espafiola,'  6  vols,  fol., 
Madrid,  1726,  &c.  In  English,  Johnson's  Dictionary  has  been  accounted 
the  standard  work  of  its  class  ever  since  its  appearance,  in  2  vols,  fol., 
1755 ;  but  although  it  was  a  great  achievement  for  an  individual,  and 
its  definitions  in  particular  afford  remarkable  evidence  of  its  author^s 
ingenuity  and  command  of  expression,  it  is  in  many  respects  far  from 
being  what  a  dictionary  should  be.  Its  etymological  part  is  very  poor ; 
and  it  is  oharacterised  throughout  by  want  of  method  and  of  philoso- 
phical views.  Some  useful  matter  has  been  added  to  the  edition  of 
the  English  Dictionary  (augmented  to  6  vols.  4to.)  edited  by  the 
Reverend  Mr.  Todd ;  but  the  philosophical  character  of  the  work  has 
received  no  improvement  in  his  hands.  Dr.  Richardson's  Dictionary  is 
formed  on  the  principle  of  giving  all  the  words  consecutively  that  are 
derived  from  the  same  root.  It  appeared  first  in  the  '  Encyclopedia 
Britannica,'  but  was  published,  enlarged  and  improved,  in  1826.  Other 
dictionaries  have  been  compiled  containing  collections  of  obsolete  or 
provincial  words.  Among  them  mav  be  mentioned,  as  belonging  to 
Qreat  Britain,  that  of  Dr.  Jamieson, '  An  Etymological  Dictionary  of  the 
Scottish  Language/  in  2  vols.  4to,  Edinb.,  1808 ;  Boucher's '  Glossary 
of  Archaic  and  Provincial  Words ;  a  Supplement  to  the  Dictionaries  of 
the  English  Language,  particularly  those  of  Dr.  Johnson  and  Webster,' 
which  was  carried  no  further  than  the  word  Blade,  and  only  one  part 
was  published  as  a  specimen,  with  a  well-written  introduction,  in  4to, 
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'  Technological  Dictionary,'  published  in  2  vols.  4to,  in  1828;  and  of 
which  a  new  edition  has  been  published  in  1859 ;  a  work  of  a  useful 
character,  which  might  be  extended  and  improved  to  advantage. 

II.  Dictionaries  of  Faet$,  This  dass  comprehends  dictionaries  of 
history,  biography,  mythology,  geography,  archseology,  and  all  others 
that  deal  chiefiy  or  exdusively  with  events  that  have  happened,  or  are 
supposed  to  have  happened,  or  with  facts  that  exist  or  have  existed. 
Many  of  the  principal  works  of  this  description  are  enumerated  in  the 
article  Bioobapht  :  and  under  Biblioorapht  will  be  found  an  account 
of  another  laiige  division  of  them.  We  may  here  observe  that  some  of 
the  old  Greek  lexicons  already  noticed  were  dictionaries  of  facts' as 
wdl  as  of  words ;  the  lexicon  of  Suidas,  for  instance,  is,  in  the  greater 
port,  made  up  of  fragments  of  biography,  history,  and  geography,  and 
often  contains  lai^ge  extracts  from  vatious  writers  both  extent  and  lost 
The  work  of.  Stephanus  Byzantinus,  sometimes  entitled  'EBvucit.  (the 
Ethnology),  more  commonly  Ilcpl  n6\unf  (the  Book  of  Cities,  or  rather 
of  States),  is  chiefly  a  geographical  and  arohscological  dictionary,  and 
is  the  oldest  compilation  of  that  description  that  exists.  Its  meagre 
details  under  each  head  assimilate  it  in  some  respects  to  an  imperfect 
gazetteer.  In  modem  times  the  number  of  dictionaries  that  have 
appeared,  professing  to  present  a  view  of  a  more  or  less  extensive  fidd 
of  facts,  has  been  veiy  great.  Besides  the  various  historical,  bio- 
graphical, and  geog^phical  dictionaries,  general  and  particular,  and  the 
bibliographical  dictionaries,  there  are  dictionaries  of  antiquities,  of  archi- 
tecture, of  heraldry,  of  painting,  of  music,  of  botany,  of  law,  of  legal 
decisions,  of  commerce,  of  medicine,  of  surgery,  and  of  almost  every 
other  department  of  human  knowledge.  Opinions,  indeed,  considered 
historicallv,  are  themsdves  facts,  and  as  such  ought  to  be  recorded  and 
arranged  m  dictionaries  as  well  as  other  facts.  Discussion  also  often 
places  doubtful  facts  in  a  clearer  light,  and  a  dictionary  may  be  as  con- 
venient a  vehicle  for  such  discussion  as  any  other  book.  But  a  most 
useful  dass  of  books,  of  whidi  we  have  yet  scarcdy  a  spedmen,  would 
be  a  set  of  dictionaries  or  tabular  expodtions  of  facts,  and  nothing  eW 
They  would  serve,  among  other  purposes,  as  maps  of  the  extent  and 
boundaries  of  the  different  departments  of  human  knowledge,  and 
most  useful  directories  in  the  prosecution  of  all  inquiries  having  in 
view  the  enlargement  of  those  boundariesb  As  of  facts  some  are  com- 
pletdy  ascertained,  others  only  probable,  and  others  doubtful,  three 
divisions  answering  to  these  descriptions  might  be  given  under  eadi 
head,  and  a  fourth  might  perha^w  be  advantageously  added  for  impro- 
bable or  confuted  statements,  although  these  last  might  be  more 
scientifically  exhibited  in  the  table  or  dictionary  of  the  fiacts  forming 
the  history  of  opinions. 
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This  class  of  Dictionary,  indeed,  is  becoming  much  in  vogue 
for  special  subjects  or  branches  of  studv;  and  the  following  titles 
of  a  few  of  the  more  characteristic  will  illustrate  their  nature: — 
'  Dictionnaire  des  Sciences  M^icales,  par  une  Soci^t^  de  Mddecins  et 
Chirurgiens,'  edited  by  F.  P.  Chauneton  and  F.  V.  Mdrat,  60  vols, 
8vo,  Par.  1812-22;  '  Universal-Lexikon  der  Praktischen  Medecin  und 
Chirurgie,  von  Andial  B^gin,  &c.,'  14  vols.  8vo,  Leipz.  1844-48; 
'  Dictionary  of  Practical  Medicine,'  by  J.  Copland,  8  vols.  8vo,  Lond. 
1 844-58 ; '  Cyclopsedia  of  Anatomy  and  Physiology,  with  Supplementary 
Volume,*  by  R.  B.  Todd,  5  vols.  8vo,  Lond.  1835-59 ;  '  Dictionnaire 
g^n^ogique,  h^rddique,  chronologique  et  Mstorique,'  by  M.  D.  L.  C. 
D[€6]  Bfoisl,  7  vols.  12mo,  Par.,  1757-65 ;  '  Dictionnaure  g^ographique 
universe!.  Par  une  Soci^t^  de  G<5ographee,'  13  vols.  8vo,  BruxeUes, 
1839 ;  '  Nouveau  Dictionnaire  d'histoire  naturdle,  appliqu^e  aux  Arts,' 
nouvelle  ed.,  86  vols.  8vo,  Par.  1816-19;  'Dictionnaire  Clasdquo 
d'histoire  naturdle,'  par  Audouin,  Bourdon,  and  others,  edited  by  Bory 
de  St  Vincent,  17  vols.  8vo,  Paris,  1822-31,  of  which  a  2nd  ed.  pub- 
lished under  ihe  title  of  '  Nouveau  Dictionnaire  Clossique  d'histoire 
naturdle ;  ou  repertoire  des  sciences  naturelles  et  phydques.  R^dig^ 
par  une  Socidt^  de  Naturalistes,'  2e  ^tion,  revue  par  M.  B.  S.,  47 
vols.  12mo,  with  an  Atlas  in  8vo,  Paris,  1844-46 ;  '  Dictionnaire  des 
Sdences  Naturdles,'  edited  by  F.  Cuvier,  61  vols,  of  text  and  IQ  of 
plates,  8vo,  Strasb.  and  Paris,  1816-45 — with  a  '  Supplement  et  Atlas 
de  Zoologie,'  2  vols.  8vo,  Par.  1840-44;  'Didonario  delle  Sdenze 
Naturali :  tradidone  dd  Francese,  con  amunte  e  corredoni,'  (with 
plates)  26  vols.  8vo,  Firenze,  1830-51 ;  'Dictionnaire  de  I'lndustrie 
manufacturi^,  commercide,  et  agricole,'  par  Baudrimont,  Blanqui,  &c., 
10  vols.  8vo,  Paris,  1831-41 ;  '  Dictionndre  Raisonnd  de  TArchitecture 
Frances  du  XI  au  XVI  dMe,  par  VioUet-le-Duc,'  in  progress;  the 
'  Architecturd  Dictionary  of  the  Royd  Institute  of  Ardiitects,'  also 
in  progress,  in  large  folio ;  '  Dictionnaire  Rdsonnd  du  Mobilier,  de 
repoque  Carlovingienne  k  la  Renaissance,'  8vo,  Par.  1858,  Ac  The  first 
part  treating  of  '  Meubles,'  is  in  1  voL,  and  is  being  followed  by  other 
vols,  on — 2°  Ustensiles,  Outils,  Instruments,  &c. ;  8°  Orf&vriere ;  4° 
Habits,  Vdtements,Parure;  5**  Aimes,  Equipements  Militairee,  Hamais; 
6*  Bijous.  '  A  Dictionary  of  Photography,'  by  T.  Sutton,  in  1  vol.  8vo, 
1858;  'Dictionary  of  Botanicd  Terms;'  and  Page's  'Dictionary  of 
Terms  used  in  Geolc^,'  Ac  ko, 

III.  Dictionariei  of  Tkinffi,  This,  the  third  class  of  dictionaries, 
includes  all  the  abstract  sdences,  the  mixed  or  applied  sciences,  the 
departments  of  criticism  and  the  fine,  arts,  and  the  whole  range  of 
metaphydcd  and  moral  speculation.  It  is  true  that  some  of  these 
subjects  cannot  be  treatea  of  without  a  reference  to  facts;  but  the 
fiicts  here  are  not  viewed  simply  as  such,  but  dther  as  subordinate 
to  prindples  or  as  modifying  their  operation.  No  very  rigorous  ad- 
herence  to  the  limits  of  a  definition,  however,  is  to  be  expected  in 
a  dictionary  of  any  kind,  which  must  in  all  esses  be  a  somewhat  un- 
systematic performance,  and  acoordingly  we  have  few,  if  any,  dic- 
tionaries wmch  are  excludvdy  dictionaries  of  things  in  the  sense  that 
has  just  been  explained.  Many  of  the  dictionaries  referred  to  under 
the  hkst  head  are  dictionaries  of  things  as  well  as  of  facts :  that  is  to 
say,  they  contain,  mixed  up  with  their  statements  of  facts,  expositions 
or  discusdons  of  principles.  On  the  other  hand,  dictionaries  of  things 
are  generally  also  dictionaries  of  facts,  and  sometimes  lexicons,  or  dio- 
tionaries  of  words  and  phrases,  in  addition.  The  most  important  works 
of  this  description  have  been  published  under  the  title  of  Dictionaries 
of  the  Arts  and  Sciences,  or  Encydopsedias.  By  the  word  iyKVKKo- 
waMa,  encydopeedia,  the  Greeks  seem  to  have  understood  the  whole 
circle  of  learning,  or  of  the  liberd  arts,  or  instruction  therein,  the 
term  being  so  applied  under  the  notion  that  dl  the  departments  of 
human  knowledge  were  naturally  connected  together  so  as  to  form  a 
sort  of  cirde  or  complete  system.  Pliny  ('  Nat  Hist'  pnef.)  speaks  of 
the  encydopoedia  of  the  Greeks  as  an  expresdon  for  the  whole  fidd  of 
knowledge :  "  Jam  omnia  attingenda,  qu»  Gravel  r^s  iyievKKowatBtiat 
vocant"  Quintilian  (L  10)  defines  it  as  the  orb  or  complete  drde  of 
human  learning :  "  Orbis  ilia  doctrinsD,  quam  Grssd  ^^icAormSc/air 
vocant"  Vitruvius  (vi  prsef.)  describes  the  encydioe  or  iyKVK?aos 
waiMa  of  the  Greeks  as  the  disdpline  of  all  the  branches  of  learning : 
"  doctrinarum  omnium  disdplina."  It  does  not  appear  that  the  term 
encyclopedia  was  ever  andently  used  as  meaning  a  work  treating  of  dl 
the  various  kinds  of  knowledge.  It  has,  however,  as  just  observed, 
become  the  oonmion  title  for  such  works  in  modem  tunes.  Perhaps 
it  was  first  so  applied  hv  some  of  the  Arabian  writen  of  the  middle 
ages,  one  of  whom  at  least,  Alfarabius,  who  flourished  in  the  10th 
century,  is  stated  to  have  compiled  a  general  treatise  on  the  sciences, 
still  preserved,  under  this  titlei  Several  such  treatises  with  the  same 
title  appeared  in  Europe  about  the  end  of  the  16th  and  beginning  of 
the  17th  centuries,  the  most  famous  of  which  was  that  of  John  Henry 
Alstedius,  which  was  first  published  in  2  vols.  foL  in  1630.  (See 
preface  to  Supplement  to  '  Encyclopaedia  Britannica,'  and  MorhoflSi 
Polyhistor,  vol.  1.  lib.  ii  chap.  7,  for  an  account  of  this  and  other  early 
encydopoedias.)  But  none  of  these  works  were  dictionaries:  they 
were  merdy  collections  of  treatises,  rather  resembling  such  works  as 
Doddey's  'Preceptor'  than  answering  to  the  modem  notion  of  an  en- 
cydoptedia.  A  much  nearer  resemblance  to  the  modem  encydopoedia 
is  presented  by  the  '  Lexicon  Univerade  Historico-Geographico-Cbro- 
nologico-Poetioo-Philologicum  *  of  Joh.  Jac.  Hofman,  first  published  al 
Bade,  in  8  vols.  foL,  1677,  and  foUowed  by  a '  Coatinuatio'  or  Supple*  ' 
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ment,  of  the  same  extent,  in  1683 ;  or,  the  two  publications  incor- 
porated in  4  vols.  foL,  Lug.  Bat.,  1698.  The  form  at  least  of  this 
work  haa  been  generally  preserved  in  our  more  recent  encyclopeDdias 
and  dictionaries  of  the  arts  and  sciences,  although  most  of  these,  by 
including  the  principles  of  science  as  well  as  facts,  have  extended  their 
BCop«  somewhat  beyond  Hofman's  design.  His  two  supplementary 
volumes,  however,  embody  a  great  deal  of  the  natural  science  of  his 
time;  and  the  work  altogether  contains  much  curious  learning  not 
readily  found  elsewhere.  Although  not  evidencing  any  very  superior 
sagacity,  penetration,  or  elegance  of  scholarship,  it  is  a  wonderful  per- 
formance for  an  individual,  and  still  remains  a  most  useful  book  of 
reference. 

The  first  English  "  universal  dictionary  of  the  arts  and  sciences  ** 
was  the  '  Lexicon  Technicum  *  of  Dr.  John  Harris,  of  which  the  first 
vol.  in  foL  appeared  at  London  in  1706,  and  the  second,  completing 
the  work,  in  1710.  It  was  afterwards  extended  to  three  volumes. 
"  With  this,"  says  Watt,  {'  Bibliotheca  Britannica '),  "  originated  all  the 
other  dictionanes  of  arts  and  science  and  cyclopaedias  that  have 
since  appeared."  Harris's  Lexicon  enjoyed  great  j)opularity  for  a 
considerable  time  after  its  first  appearance,  as  may  be  inferred  from 
the  fact  that  it  passed  through  fiVe  editions  in  about  thirty  years ;  and 
inihe  mathematical  and  physical  department  especially  it  is  admitted 
to  have  been  very  ably  executed.  It  was  not  long,  however,  before  it 
found  a  rival  in  Chambers's  *  Cyclopjcdia,'  the  first  edition  of  which 
appeared  in  2  vols.  fol.  in  1728.  [Chambers,  Ephbaim,  in  Bioa.  Div.] 
The  professed  peculiarity  of  the  new  work  was,  that  it  proposed  to 
"  consider  the  several  matters  not  only  in  themselves,  but  relatively, 
or  as  they  respect  each  other ;  both  to  treat  them  as  so  many  wholes, 
and  as  so  many  parts  of  some  greater  whole."  This  was  attempted  to 
be  done  by  a  system  of  references  from  one  article  to  another,  so  as  to 
connect  the  subordinate  particulars  among  themselves,  and  to  indicate 
the  great  division  of  knowledge  to  which  each  belongtxi.  In  this  way 
the  work,  which,  in  the  seventh  edition  (1778-85),  was  extended  to 
4  vols,  fol.,  contained  no  complete  treatises  on  any  of  the  sciences,  nor 
other  articles  of  any  considerable  length.  Various  other  works 
followed,  compiled  upon  much  the  same  plan,  among  which  were, 
Barrow's  'New  and  Universal  Dictionary  of  Arts  and  Sciences,'  in 
1  vol.  foL,  1751,  with  a  supplemental  vol.  published  in  1754 ;  *  A  new 
and  complete  Dictionary  of  Arts  and  Sciences,  by  a  Society  of  Gentle- 
men' (commonly,  from  the  name  of  the  publisher,  Ciilled  Owen's 
Dictionary),  4  vols.,  8vo.,  1754;  and  'The  Complete  Dictionary  of 
Arts  and  Sciences,'  in  8  vols,  fol.,  1766,  by  the  Rev.  Henry  Croker,  Dr. 
Thomas  Williams,  and  Mr.  Samuel  Clark. 

A  work  ujwn  a  different  plan  had  also  appeared  in  2  vols.  fol.  in 
1746,  by  Dr.  De  Coetlogon,  a  native  of  France,  natimilised  in  England, 
under  the  title  of  '  An  Universal  History  of  Arts  and  Sciences,  or  a 
Comprehensive  Illustration  of  all  Sciences  and  of  all  Arts.'  This  was 
in  fact  a  dictionary,  the  subjects  being  treated  in  alphabetical  order, 
and  Mr.  Macvey  Napier  considers  it  t(j  have  probably  suggested  the 

*  Encyclopsedia  Britannica,*  the  first  edition  of  which,  in  3  vols.  4to., 
appeared  at  Edinburgh  in  1771.  It  professed  to  be  compiled  "by  a 
Society  of  Gentlemen  in  Scotland,  upon  a  new  plan,  in  which  the 
different  sciences  and  arts  are  digested  into  distinct  treatises  br  sys- 
tems." This  plan  however  had  been  already  adopted  in  Dr.  Coetlogon's 
work.  The  proprietor  and  principal  compiler  of  the  Edinburgh  work 
was  Mr.  William  Smellie,  the  printer,  a  man  of  much  ability  and  con- 
siderable literary  attammenta.      For  the  subsequent  history  of  the 

*  Encylopaedia  Britannica,*  which  in  the  fourth  edition,  completed  in 
1810,  was  extended  to  20  vols.,  and  to  which  a  Supplement  in  6  vols, 
was  added  in  1824,  we  must  refer  to  Mr.  Napier's  preface.  An  eighth 
edition  of  the  work,  in  which  the  Supplement  is  incorporated,  is  now  in 
course  of  publication.  Of  other  English  Cyclopaedias,  we  may  mention 
the  '  Dictionarium  Polygraphicum,  or  the  whole  body  of  Arts  regularly 
digested,'  in  2  vols.  8vo,  London,  1735 ;  the  '  English  Cyclojxcdia, 
being  a  Collection  of  Treatises  and  a  Dictionary  of  Terms  illustrative 
of  the  Arts  and  Sciences,'  published  by  Kearsley,  in  10  vols.  4to,  1795- 
1803;  E.  A.  Kendal's  '  Pocket  Cyclopsedia,'  6  vols.  12mo,  1802;  and 
Hall's  *  Dictionary  of  Arts  and  Sciences,  8  vols,  folio.  Two  others 
better  deserving  of  notice  were  next  undertaken  :  the  '  Cyclopaedia,  or 
a  New  Universal  Dictionary  of  Arts  and  Sciences,'  conducted  by  the 
late  Dr.  Rees,  and  commonly  known  by  his  name,  although  professing 
to  be  only  a  new  edition  of  Chambera,  begim  in  1802,  and  completed 
in  45  vols.  4to,  (of  which  6  were  plates)  in  1819 ;  and  the  '  Edinburgh 
Cyclopaedia,'  edited  by  Dr.  (now  Sir  David)  Brewster,  begun  in  1810, 
and  completed  in  86  parts,  or  18  vols.  4to,  in  1830.  The  'Encyclo- 
pesdia  Metropolitana  was  begun  in  1818,  being  announced  as  a 
Universal  Dictionary  of  Knowledge  on  an  originaJ  plan ;  comprising 
the  twofold  advantages  of  a  philosophical  and  an  alphabetical  arrange- 
ment. This  work  was  completed  in  1846,  and  is  arranged  in  four 
divisions ;  the  Ist,  comprehending  the  Pure  Sciences ;  the  2nd,  the 
Mixed  and  Applied  Sciences;  the  3rd,  the  Biographical  and  Historical 
articles ;  and  the  4th,  the  Miscellaneous  and  Lexicographical  articles. 
'  The  Penny  Cyclopaedia  of  the  Society  for  the  Diffusion  of  Useful 
Knowledge'  was  b^gim  in  1833,  published  regularly  in  numbers  and 
in  volumes,  and  completed  in  1843 ;  two  volumes  of  Supplement  were 
added  in  1847 ;  and  a  second  Supplement  in  one  volume  in  1858.  The 
articles  in  this  were  all  compiled  from  original  sources,  and  the  total 
expense  for  the  literary  labour  did  not  fall  short  of  45,000/.    The 


'  National  Cyclopsodia,'  in  12  vols.  8vo,  1847-51,  was  an  abridgment  of 
the  '  Penny  Cyclopaedia.'  Of  other  works  of  this  class,  it  will  be  suflfi- 
cient  to  mention  W.  Nicholson's  *  British  Pyclopaedia,*  6  vols.  8vo, 
1807-9 ;  Enfield's  '  New  Encyclopaedia,'  10  vols.  12mo,  London,  1809- 
11 ;  Johnson's  and  Exle/s  *  Imperial  Encyclopaedia,'  4  vols.  4 to, 
London,  1809 :  Wilkes's  '  Encyclopaedia  Londinenais,  or  General 
Dictionary  of  Arts,  Sciences,  and  Literature,'  &c.,  in  24  vols.  4to, 
London,  1810-29;  Amyas  Burrowes's  *  Modem  Encyclopaedia,  a  general 
Dictionary  of  Arts,  Sciences,  and  Literature,'  1816;  Miller's  '  Encyclo- 
paedia Edinensis,  or  Dictionary  of  Arts,  Sciences,  and  Miscellaneous 
Literature,'  6  vols.  4to,  Edinburgh,  1816 ;  and  the  *  Encyclopaxiia 
Perthensis,  intended  to  supersede  the  use  of  other  Boobs  of  Re- 
ference,' in  23  vols.  8vo,  Edinburgh,  second  edition,  1816;  the  'Oxford 
Encylopaedia,  or  Dictionary  of  Arts,  Sciences,  and  General  Literature,' 
in  6  vols.  4to.  Oxford,  1828;  the  *  London  Encyclopaedia,  or  Universal 
Dictionary  of  Science,  Art,  Literature,  and  Practical  Mechanics/  in 
22  vols.  8vo,  London,  1829  ;  Partington's  '  British  Cydopoedia,'  London, 
10  vols.  8vo,  1835-38,  in  four  divisions  of  Arts  and  Sciences ;  Biography ; 
Literature,  History,  Geography,  Law,  and  Politics ;  and  Natural  His- 
tory ;  and  the  '  Cyclopaedia  of  Useful  Arts,'  by  C.  Tomlinaon,  in  2  vuU. 
8vo,  1852. 

Pertaining  to  English  literature,  as  being  in  the  English  language, 
there  are  also  the  '  Encyclopaedia  Americana,  a  popular  Dictionary  of 
Arts,  Sciences,  Literature,  History,  Politics,  and  Biography,'  &c.,  edited 
by  F.  Lieber,  assisted  by  E.  Wigglesworth,  based  on  the  German 
'  Conversations-Lexikon,'  in  14  vols.  8vo,  Philadelphia,  1829-48.  The 
German  work  is  also  the  base  of  the  *  Popular  Encyclopaedia,  or  Con- 
versations Lexicon,'  in  7  vols,  rojral  8vo,  published  by  Blackie  of 
Glasgow  in  1841 ;  and  the  *  American  Cyclopaedia,'  edited  by  Geor^-e 
Ripley  and  Charles  A.  Dana,  of  which  only  four  volumes  4to.  have  yet 
(1859)  appeared,  extending  to  the  word  Chartres;  in  the  preface  to 
this  work  special  obligation  is  acknowle<lged  "  to  the  '  English  Ency- 
clopaedia,' edited  by  Mr.  Charles  Knight,  whose  well-digested  sum- 
maries, in  some  instances,  have  been  drawn  upon  for  useful  informa- 
tion." The  tenth  edition  of  the  original  work  is  also  the  declared 
base  of  Chambers's  '  Encyclopaedia,'  now  in  course  of  publication. 
Dr.  Lardner's  *  Cyclopaedia,'  a  collection  of  independent  worka,  bound 
together  by  nothing  but  the  title,  does  not  belong  to  this  class  of  works. 
The  '  English  Cyclopaedia,'  commenced  in  1853,  "  in  four  divisions,  of 
Geography,  Natural  History,  Biography,  and  Arts  and  Sciences,"  is 
founded  upon  the  copyright  of  the  *  Penny  Cyclopaedia; '  with  large 
additions  and  corrections,  including  a  new  literary  outlay  quite  in 
pro]K>rtion  to  that  branch  of  expenditure  on  its  predecessor. 

Of  foreign  works  of  this  class,  perhaps  the  earliest  was  that  entitled 
'  Georgii  Vallae  Placentini  viri  clariss.  de  expetendis  et  fugiendis  rebus 
opus.*  It  was  printed  in  2  vols,  folio,  by  Aldus,  in  1501.  It  is  divided 
into  books,  of  which  there  are  three  on  arithmetic ;  five  on  music ;  six 
on  geometry,  in  which  he  treats  of  EucUd,  mechanics,  optics,  Ac  ;  four 
on  astronomy,  with  observations  on  the  celestial  signs  aa  used  in  medi- 
caments; four  on  physiology  and  metaphysics;  seven  on  medicine, 
with  a  list  of  simples ;  one  of  problems  in  physics ;  four  on  grammar; 
three  on  logic ;  one  on  poetry ;  two  on  rhetoric ;  one  on  moral  philo- 
sophy ;  three  on  domestic  and  rural  economy ;  one  on  politics,  com- 
prising the  pontifical  and  civil  law,  the  theory  of  laws  in  general,  and 
the  military  art ;  three  on  the  body,  its  good  and  its  evil  (the  first  bi>.k 
of  the  three  is  on  the  soul) ;  and  one  on  external  things,  glory,  gran- 
deur, &c.  This  is  a  curious  work,  containing  an  immense  amount  of 
reading,  but  ill  arranged,  and  adopting  many  prejudices.  The  *  Ency- 
clopaedia Epistemon,  de  varii  Subjectis,*  fol.,  Basel,  1559.  An  encycl<> 
pajdia  by  J.  H.  Alstedius,  printed  at  Herbom,  in  4 to,  in  1610 ;  reprintal 
and  enlarged  into  4  vols,  fol,  at  Lyon,  in  1649.  In  it  he  endeavours 
to  prove  that  the  materials  and  principles  of  all  the  arts  and  sciences 
are  to  be  found  in  the  Scriptures.  Many  others  followed,  amting 
them — by  C.  Gueinzius, '  Encyclopaedia,'  1648,  at  Halle  in  Saxony ;  A. 
Calovicus,  *  Encyclopedias  Disciplinanmi  reaUum  Idese,'  Lubec,  1651 ; 
J.  Apazai,  *  Magyar  Encyclopaediat,'  &c.,  in  the  Hungarian  language, 
Utrecht,  1653;  J.  Magnon,  '  La  Science  Universelle,  en  vers  h^roique,' 
fol.,  Paris,  1663.  This  last  is  part  of  an  encylopaedia  in  verse,  which 
the  author  intended  to  have  completed  in  ten  volumes,  each  oontaining 
20,000  verses.  Fras.  Macedo, '  Encyclopediae  in  Agonem  Litcratorum,' 
foL,  1677.  About  this  period  appeared  the  two  works  whiph  may 
be  regarded  as  the  forerunner  of  subsequent  general  dictionaries  of 
biography,  history,  and  philosophy.  The  first  of  these  waa  the  '  Qrai^J 
Dictionnaire  Historique  et  Critique'  of  Louis  Moreri,  of  which  the 
first  edition  was  published  in  1678,  in  one  vol  folio.  With  many 
imperfections  the  work  was  of  great  value,  and  a  second  edition  wsa 
speedily  required.  This  Moreri  commenced  on  a  larger  scale,  but  be 
died  before  the  completion  of  the  second  volume.  Several  editions 
subsequently  appeared  under  various  editore ;  the  last  being  that  of 
Paris,  1759,  in  10  vols.  foL  The  other  work  to  which  we  referred, 
though  later  in  point  of  date,  is  of  far  greater  literary  importance,  and 
indeed  has  proved  a  mine  of  wealth  to  succeeding  writera,  though  dis- 
figured by  some  serious  errors  of  opinion ;  the  '  Dictionnaire  Historique 
et  Critique/  of  Peter  Bayle  [Batle,  in  Bioo.  Drv.l,  published  at  Rotter- 
dam, in  4  vols,  fol.,  in  1697.  A  more  bulky  work  was  that  of  V.  Coro- 
nelli,  'Bibliotheca  Universalis  :'  in  1709,  nine  years  before  the  author's 
death,  18  folio  volumes  had  appeared,  which  went  no  farther  than 
Cavalicii.     It  was  to  have  extended  to  45  volumes,  folio.     Between 
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1732  and  1747,  Zedler's '  Grosses  volktandiges  Universal  Lexicon  aller 
Wissenschaften  und  Kunste/  &c.,  was  published  at  Leipzig,  in  52  vols, 
folio.  In  1751,  appeared  in  Paris  the  first  volume  of  the  celebrated 
*  Encydop^e,  or  Dictionnaire  Raisonnd  des  Sciences,  des  Arts,  et  des 
Metiers,*  of  Diderot  and  D'Alembert ;  the  17th  and  last  of  the  original 
series  was  published  in  1765, 11  vols,  of  plates  being  added  to  the  text, 
of  which.the  first  vras  published  in  1762,  the  last  in  1772.  A  Supple- 
ment was  afterwards  added,  consisting  of  four  vols,  of  text  and  one  of 
plates,  foL,  1776-7 ;  and  there  is  besides  a  'Table  Analytique'  of  the 
whole  work,  compiled  by  M.  Mouchon,  in  2  vols,  folio,  Paris  and 
Amsterdam,  1780.  Editions  of  the  work  have  also  been  printed  in 
France  and  other  parts  of  the  Continent,  both  in  quarto  and  octavo. 
[Diderot,  in  Bioo.  Drv.]  It  has  been  followed  in  France  by  another 
dictionary  of  arts  and  sciences  of  still  greater  extent,  the  '  Encydopcdie 
M^thodique,'  begun  in  1782  and  finished  in  1882,  in  201  vols.  4to., 
including  47  vols.,  of  plates.  In  this  last-mentioned  work  every  art  or 
science  is  treated  of  in  a  separate  volume,  or  series  of  volxmies ;  so  that 
the  whole  is  in  fact  merely  a  collection  of  dictionaries.  Of  other 
foreign  encydopnedias,  we  may  notice  the  German  '  Conversations 
Lexikon '  (as  it  was  originally  entitled),  projected  by  Mr.  Brockhaus, 
the  booksdler  of  Leipzig,  and  first  published  there  in  1812.  A  ninth 
edition  of  this  work,  enUrged  to  15  vols.  8vo.,  was  completed  in  1848, 
under  its  altered  title  of  '  Allgemeine  Deutsche  Real-Encyclopadie  fiir 
die  gebildeten  Stande — Conversations-Lexikon ;'  and  a  tenth  edition  is 
now  (1859)  in  course  of  publication.  An  edition  of  this  work  appeared 
at  Leipzig  in  1852-58»  of  which  we  have  already  noticed  the  English 
translations  and  appropriations.  The  French  have  also  issued  an 
'  Encydop^e  des  Gens  de  Monde/  in  22  vols.  8vo,  Paris,  1833-44 ;  an 
'  EncydopWe  Modeme,'  with  its  Supplement,  in  36  vols.  8vo,  Pans, 
1855  57 ;  a '  Dictionnaire  de  la  Conversation  et  de  la  Lecture'  (edited 
by  W.  Duckett),  in  68  vols.,  Paris,  1839-51;  of  which  a  new  edition, 
commenced  in  1851,  is  still  in  progress ;  and  a '  Conversations  Lexicon,' 
f  oimded  on  the  German,  now  in  progress,  in  8vo,  Paris.  There  is  also  now 
in  course  of  publication  the  great  work  conducted  by  Professors  Ersch 
and  Gruber  [Ersch,  in  Bioo.  Div.],  entitled '  Allgemeine  Encyclopiidie 
der  Wissenschaften  und  Kunste,'  which  began  to  be  published  at  Leip- 
sdg,  in  1818,  and  of  which  122  vols.  4to,  have  already  appeared ;  namely, 
the  portion  from  A  to  Gihom,  in  66  vols. ;  that  from  H  to  Junius,  in 
81  vols ;  and  that  from  0  to  Phyxios,  in  25  vols.  There  are  other 
German  Cyclopaedias ;  among  the  most  noticeable  are  Meyer's '  Grosse 
Conversations  Lexikon  fiir  die  gebildeten  Stande/  in  38  vol&  royal 
8vo,  HUdburghausen,  1840-52,  with  a  Supplement  in  6  vols.,  1853-55, 
and  8  vols,  of  plates,  consisting  of  portraits,  views,  maps,  charts,  Ac ; 
Pierer's  *  Universal  Lexikon  der  Gegenwart  und  Vergangenheit,  oder 
neuestes  encydopadisches  Worterbuch  der  Wissensdiaften,  EUnste, 
und  Gewerbe,'  third  edition,  in  84  vols.  8vo.,  Altenburg,  1840-46. 
'  Deutsche  Enclycopadie  ;  oder,  Allgemeines  Real- Worterbuch  aller 
Kiinste  und  Wissenschaften.'  Von  einer  Gesellsdiaft  Gelehrten  (only 
carried  to  letter  K),  23  vols.  4to,  Frank!  am  Mayn,  1778-1807; 
'  Oesterreichische  National-EncyklopUdie  ....  vorziiglich  der  neuem 
und  neuesten  Zeit/  6  vols.  8vo,  Wien,  1835-37;  being  part  of  a  series 
with '  Oesterreichisches  naturhistorisches  Bilder-Conversations-Lexikon/ 
0  vols.  8vo,  Wien,  1835-39 ;  '  Conversations-Lexikon  der  neuesten  Lit- 
teratur-Volker  und  Staatengeschichte/  2  vols.,  Leipz.  1841-45 :  and 
Heraog*8  *  Encyclopiidie  fiir  Protestantische  Theologie  und  Kirche/  to 
which  many  eminent  German  divines  have  contributed,  in  10  vols. 
8vo,  1853-9.  A  translation  of  a  portion  of  this  has  also  been  published 
in  America.  In  Spanish,  there  was  commenced  in  1842  an  '  Endclopedia 
Espaiiola/  in  8vo.,  published  at- Madrid,  which  is  still  in  progress.  At 
Turin,  a  '  Nuova  enciclopedia  popolare  Italiana/  begun  in  4to.,in  1856, 
is  also  in  progress ;  as  is  likewise  the '  Svenskt  Konversations-Lexikon/ 
in  4  vols.  8vo.,  Stockholm,  1845-51. 

Some  account  of  the  encyclopeediaa  in  various  languages,  but  neither 
very  dearly  nor  very  accuratdy  drawn  up,  and  mixed  with  a  great 
deal  of  superfluous  and  useless  matter,  may  be  found  in  a  httle  book 
called  '  Nouveau  Systeme  Bibliographique  mis  en  usage  pour  la  con- 
naisRance  des  Encyclop^es,'  Ac,  12mo.,  Paris,  1821. 

DICYANUM.    [Mellow.] 

DIDYMIUM  (Di)  is  a  metal  recently  discovered  in  cerite.  Cerite 
eventually  yields,  by  treatment  with  sulphuric  add,  large  red  cxystals, 
which  are  sulphate  of  didymium  :  when  potash  is  added  to  a  solution 
of  this  salt,  hydrated  oxide  of  didymium  is  predpitated;  it  has  a  bluish 
violet  colour,  and  during  washing  it  absorbs  carbonic  add  from  the  air, 
and  when  dried  it  consists  mostly  of  carbonate  of  didymium  and  is  of  a 
light  reddish  violet  colour ;  by  exposure  to  a  red  heat  the  carbonic 
acid  is  expelled,  and  the  oxide  is  obtained  in  small  lumps  of  a  brown 
or  blackish  colour ;  the  powder  is  light  brown :  if  this  oxide  be  ex- 
posed to  a  white  heat  it  assumes  a  dirty  grayish  green  colour.  It  has 
no  alkaline  reaction,  and  is  dissolved  pretty  readily  even  by  dilute 
acids,  which  yield  salts  of  an  amethystine  red  colour ;  the  latter  are 
not  predpitated  by  sulphide  of  ammonium  unless  heated;  the  oxide  is 
insoluble  in  carbonate  of  ammonia. 

Before  the  blowpipe,  tiie  oxide  mixed  with  microcosmic  salt  becomes 
amethystine  red  with  a  tint  of  violet ;  when  heated  with  carbonate  of 
soda  on  platinum  foil,  jt  melts  into  a  grayish  white  mass.  It  does  not 
appear  to  have  been  reduced  to  the  metallic  state. 

DIELECTRIC.  A  term  applied  to  a  substance  through  or  acroBB 
which  the  electric  force  is  acting.    [Elxctrioitt.] 


DIE-SINKING.  In  the  preparation  of  coined  money  and  of 
medals,  the  most  important  feature  is  the  engraving  of  the  die 
which  is  to  form  the  stamp.  The  piece  of  sted  is  prepared  with  the 
utmost  care,  and  is  brotight  to  a  soft  state  when  about  to  be  submitted 
to  the  hands  of  the  engraver.  If  the  die  or  stamp  be  for  a  medal  such 
as  those  which  have  been  executed  at  the  Mint  by  Pistrucd  and  Wyon, 
and  of  which  the  relief  is  great,  the  metal  requires  to  be  cut  away  to  a 
greater  depth  than  in  the  dies  intended  for  the  coining  of  money,  such 
aif  shillings,  &c.  By  very  minute  touches,  and  by  the  aid  of  smaU,  fine, 
hardened  steel  tools,  the  engraver  cuts  away  the  sted  until  he  has 
produced,  in  cavity  or  ''integUo/'  an  exact  reverse  of  the  design  for  the 
medal  or  coin.  The  steel,  in  a  soft  state  while  being  engraved,  requires 
hardening  before  being  applied  to  use.  The  face  of  the  die  is  covered 
with  a  protecting  layer  of  pounded  charcoal  mixed  with  oil,  and  the  die 
is  then  placed  face  downwards  in  a  crucible,  where  it  is  surrounded 
with  pounded  charcoal ;  after  being  heated  to  a  cherry-red  temperature, 
it  is  taken  out  by  means  of  tongs,  and  plunged  into  cold  water,  the 
sudden  action  of  which  renders  the  steel  extremely  hard.  When 
further  prepared,  so  as  to  be  rendered  more  durable,  it  obtains  the 
name  of  the  matrix,  and  might  be  used  in  that  state  to  stamp  coins  or 
medals ;  but  as  such  a  matrix  is  very  costly,  and  might  be  spoiled  by 
fracture,  arrangements  are  made  for  producing  multiplied  copies  of  it. 
A  small  block  of  soft  steel  is,  by  immense  pressure,  made  to  receive  an 
impress,  in  relief,  from  this  matrix ;  and  from  this  second  piece,  which 
obtains  the  name  of  the  puncheon,  after  being  hardened  and  re-touched 
by  the  graver,  dies  or  duplications  of  the  original  matrix  are  produced. 
These  dies,  when  intended  for  coinage,  are  intrusted  to  the  Clerk  ol 
the  Irons  at  the  Mint,  whose  duty  it  is  to  superintend  the  die-press 
rooms,  the  purchasing  and  forging  of  the  steel,  and  the  engraving  and 
hardening  of  the  dies ;  to  receive  and  transmit  all  orders  respecting 
the  dies ;  to  be  present  whenever  the  die-press  is  used  for  multiplying 
the  dies ;  and  to  exerdse  general  control  over  all  matters  relatmg  to 
them. 

In  the  use  of  dies  by  means  of  the  stamping-press,  the  number  of 
blows  required  to  transfer  the  device  to  a  blank  piece  of  metal  depends 
upon  the  depth  of  the  intaglio.  Professor  Brands  states,  that  in  a  medal 
executed  by  Mr.  Wyon,  for  the  Royal  Naval  College,  there  was  a  repre- 
sentation of  the  head  of  William  IV.,  in  such  bold  relief  as  to 
require  thirty  blows  of  a  very  powerful  press  to  complete  the  impres- 
sion ;  and  that  it  was  necessary,  on  accoimt  of  the  hardening  produced 
by  the  pressure,  to  anneal  each  medal  after  every  third  blow ;  so  that 
every  medal  was  placed  in  the  furnace  ten  times  during  the  process  of 
stamping.  In  another  instance  (a  large  medal  struck  by  Boulton), 
some  of  the  copies  are  said  to  have  received  three  hundred  blows  each, 
and  to  have  required  heating  and  annealing  after  each  blow. 

A  remarkable  method  is  sometimes  adopted  of  producing  medals 
from  a  die  by  means  of  stamping,  but  upon  metal  which  is  in  a  semi- 
liquid  instead  of  a  cold  and  solid  state :  the  method  is  called  en  didii, 
and  has  been  much  practised  in  France.  The  metal  of  which  these 
medals  are  formed  is  one  of  the  various  kinds  of  fusible  metal,  such 
as  will  melt  at  a  low  temperatxire.  Type-metal,  consisting  of  five  parts 
of  lead  to  one  of  antimony,  will  answer  for  the  piu^se,  but  it  is 
deemed  better  when  a  little  more  lead  is  added  to  it ;  many  different 
alloys  of  tin,  lead,  bismuth,  and  antimony,  however,  will  suffice.  The 
die  to  be  employed  is  fixed  face  downward  at  the  lower  end  of  a 
stamper,  which  works  within  a  box  or  case  to  prevent  the  liquid  metal 
from  splashing  about;  at  the  bottom  of  the  box  is  a  cast-iron  plate,  on 
which  is  placed  a  small  paper  tray.  The  alloy  is  mdted,  and  allowed 
to  cool  down  to  a  pasty  state ;  a  little  of  it  is  placed  in  the  paper  tray ; 
the  box  is  closed  on  all  sides,  and  the  stamper  is  allowed  to  fall  on  the 
alloy,  by  which  a  medallion  is  produced  from  the  die,  rough  at  the 
edges,  and  with  an  impress  only  on  one  side.  The  contact  of  the  cold 
die  solidifies  the  alloy,  and  produces  a  dear  and  tolerably  sharp 
impression.  The  medallions  so  produced  are  trimmed  at  the  edge  by 
a  lathe,  and  render^  smooth  at  the  back ;  sometimes  two  are  fixed 
together  back  to  back,  to  form  a  perfect  medallion ;  and  sometimes 
they  are  mounted  in  cases,  with  oaly  one  side  visible — the  siu-face 
being  bronzed  with  metallic  sulphates.  In  some  instances,  instead  of 
cliche  medals  being  produced  from  engraved  dies,  cliche  moulds  are 
produced  from  models  made  of  plaster,  wood,  sulphur,  clay,  wax,  or 
metal :  thus,  the  Italian  figure-casters  often  make  casts  from  medallions 
and  small  bassi-rilievi  by  means  of  moulds  which  have  been  made 
en  dichS  from  models. 

Die-sinking  is  regarded  in  the  above  paragraphs  chiefly  in  its  con- 
nection with  the  fine  arts ;  but  the  slightest  glance  at  the  industiy  of 
Birmingham,  and  other  seats  of  the  metal  manufacture,  will  show  how 
largely  die-sinking  is  necessary  for  the  operations  carried  on  in  the 
stamping-works.  In  this  point  of  view,  a  suggestion  worthy  of  notice 
was  made  by  Mr.  Kidd,  of  Sheffield,  and  communicated  to  the 
'  Mechanics'  Magazine '  in  1858.  It  was  to  the  effect  that  die-sinking 
might  possibly  be  accomplished  by  the  aid  of  dectro-metallurgy. 
"  Take,  as  an  example,"  he  said,  *'  a  pair  of  dies  for  casting  metal 
buttons.  Let  a  model  in  wax  be  made,  with  the  face  of  the  button 
standing  out  in  relief  on  a  flat  surface  of  (say)  an  inch  all  round  its 
edge.  The  face  of  the  model  must  now  have  a  conducting  surface 
imparted  to  it,  dther  by  black-lead  or  by  the  phosphorus  and  gold 
solution.  Then  place  it  in  an  electrotyping  apparatus  for  receiving  a 
coating  of  iron.    When  this  coating  is  of  tolerable  thickness -(sy^yBe^ 
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rixteentb  of  an  inch),  a  piece  of  iron,  of  the  same  diameter  as  the 
model,  and  perhaps  half  an  inch  thick,  is  to  be  covered  with  wax  on 
the  back  and  circumference,  and  placed  with  the  face  (perfectly  free 
from  grease  or  dust)  opposite  to  the  model,  and  touching  the  iron  on 
its  surface.  The  deposited  metal  [of  the  galvanic  trough]  will  now  be 
thrown  down  between  the  two ;  and  if  the  strength  of  the  battery  be 
carefully  regulated,  they  will  be  united  into  one  whole  piece.  All  the 
wax  may  now  be  removed,  and  the  edges  trimmed  with  a  file.  We 
shall  thus  have  one  of  the  dies  in  which  to  cast  the  button ;  the  othBr 
may  be  made  in  the  same  manner.  This  method  is  applicable  to  the 
making  of  dies  for  casting  all  kinds  of  ornaments  in  soft  metal,  such  as 
teapot-knobs,  handles  and  feet  of  cruet-frames ;  also  dies  for  stamping 
soft  materials,  as  leather  shot- pouches,  bookbinders'  work,  &c.  As  the 
temi^er  of  the  metal  deposited  depends  entirely  upon  the  intensity  of  the 
battery-current,  I  have  no  doubt  that,  if  this  were  carefully  regulated, 
dies  might  be  made  fit  for  stamping  Britannia  metal  or  copper.  The 
great  recommendation  of  the  process  is  its  extreme  cheapness." 

DI'ESIS,  in  ancient  music  (9U<ris,  divmon).  The  Qreeks  divided  a 
tone  into  a  major  and  minor  semitone;  the  greater  was  called  an 
apotome  [Apotome],  the  lesser  a  limma,  or  Diesis :  to  the  difference 
l>etween  the  two  the  name  of  comma  [Comma]  was  given.  But  it  must 
here,  once  for  all,  be  observed,  that  the  Greek  vmters,  if  we  really 
enter  into  their  meaning,  differ  much  in  their  definitions  of  musical 
inetrvals,  and  that  the  modems  are  no  less  at  variance  in  their  inter- 
pretation of  many  ancient  terms  of  the  art. 

DIETHYLAMINE.    [Organic  Bases] 

DIETHYLANCYLAMINE.    [Organic  Bases.] 

DIETHYLANILINE.  Sjuonymous  yriih  diethylphenylamine,  [Ani- 
line.] 

DIETHYLCHLOR ANILINE  (N(Cj^H^Cl(C^HJ,).  A  derivative 
from  chloraniline.    [Aniline.] 

DIETHYLCONINE  (G,.H„N).  An  organic  base  formed  by  re- 
placing two  equivalents  of  hydrogen  in  conine  by  two  of  ethyl. 
[Coninb.] 


DIETHYL-CYANAMIDE 


("{!'•) 


An  oi^ganic  body  consist- 


ing of  cyanamide  in  which  two  equivalents  of  hydrogen  are  replaced 
by  two  of  the  radical  ethyL    [Cyanamide.] 

piETHYLCYANURlC  ACID  (C,,H,oN,0»,  HO).  A  crystalline 
acid,  obtained  as  a  secondary  product  in  the  preparation  of  cyanurio 
ether.    Fused  with  potash  it  yields  ethylamine. 

DIETHYLINE  {C^^B^.fi^,  This  organic  compound  is  formed  bv 
the  juxtaposition  of  one  atom  of  glycerine  with  two  atoms  of  alcohol, 
and  the  abstraction  of  four  atoms  of  water. 

C^HgO,  -f  2C4HgOa  —  4H0  «  Ci^Hj^O, 


Glycerine.      Alcobol. 


Diethyline. 


It  is  prepared  by  heating  a  mixture  of  glycerine,  bromide  of  ethyl, 
and  potash  to  212'*  Fahr.  for  about  80  hours,  then  separating  the  upper 
layer  of  resulting  liquid  from  the  lower,  and  distilling  the  former. 
That  portion  of  the  distillate  which  passes  at  376**  Fahr.  is  pure  die- 
thyline. This  body  is  a  colourless  and  transparent  liquid,  possessing 
a  slight  ethereal  odour  and  a  specific  gravity  of  '92.  It  is  but  slightly 
soluble  in  water.    Heated  with  quicklime  it  disengages  acrolein. 

DIETHYLMECONIC  ACID.    [Meconio  Acid.] 

DIETHYLOXAMIDE.    [Oxamide.] 

DIBTHYLPHENYLAMINE.    [Aniline.] 

DIETHYLPHOSPHORIC  ACID.    [Phosphobio  Acid.] 

DIETHYL-TOLUIDINE.    [Toluidine.] 

DIETHYL-UREA.    [Urea.J 

DIET.    [Food.] 

DIFFARliEATlON.    [Marriage.] 

DIFFERENCE,  the  excess  of  one  quantity  over  another. .  This 
fundamental  meaning  of  the  term  is  almost  lost  in  the  higher  pai-ts 
of  mathematics,  from  the  association  of  it  with  a  methodised  theory, 
derived  from  the  consideration  of  the  differences  presented  by 
successive  quantities  which  follow  a  regular  law.  It  is,  therefore,  a 
very  wide  branch  of  pure  mathematics  which  must  be  considered 
under  this  term ;  namely,  the  method  of  calculus  of  differences.  And 
the  connection  of  this  subject  with  the  differential  calculus  (the  results 
of  the  latter  being,  in  one  point  of  view,  particular  cases  of  the  former) 
renders  it  impossible  to  treat  of  the  two  with  that  perfect  separation 
which  the  alphabetical  arrangement  of  a  work  like  the  present  requires. 
Following  the  plan  which  we  have  laid  down  in  other  articles,  we  shall 
here  describe  the  most  important  results  connected  with  the  term  in 
question,  referring  for  information  on  other  matters  to  the  following 
articles:  Integration,  Finite ;  Generating  Functions,  Theory  op ; 
Exponents,  Notation  of;  Operation;  Equations  op  Difperenceb; 
Interpolation. 

If  we  carry  the  hand  along  a  sheet  of  paper,  laying  down  points  with 
a  pen  at  various  intervals,  we  get  a  number  of  points,  through  which 
an  infinite  number  of  curves  may  be  made  to  pass;  but,  generally 
speaking,  there  is  one  which  Lb  more  simple  than  all  the  rest*  If  we 
also  assign  various  numbers,  we  may  conceive  them  all  to  be  values  of 
some  function  of  a  variable  x,  answering  to  a:  =  1,  or =2,  Ac.  Thus  we 
may  ask  the  following  question ;  what  is  that  function  of  x  of  which  I 


43,  47)  53,  CI,  71,  83,  &c.,  are  the  values,  when  x  is  successively  uaJe 
equal  to  1,  2,  8,  4,  5,  6,  &c.?  This  problem  is  indeterminate,  with 
respect  to  common  algebra  merely,  unless  we  can  ascertain  a  law  by 
which  the  series  can  be  continued  cut  infinitum,  and  which  it  is  allow- 
able to  assume;  it  then  becomes  determinate  with  respect  to  the 
expressions  of  common  algebra  only,  but  is  again  indeterminate  if  we 
are  allowed  to  assume  the  transcendental  expressions  of  trigonometiy 
or  the  integral  calculus.  Confining  ourselves  to  the  expressions  of 
common  algebra,  we  may  detect  any  law  which  prevails  throughout 
the  whole  series  by  taking  the  difference  between  each  term  and  the 
next,  and  thus  forming  a  new  series ;  and  then  by  repeating  this  pro- 
cess again  and  again  until  the  series  so  formed  presents  an  easily 
perceptible  law.    Thus  in  the  preceding  case  we  have 

Given  series  43      47      53      61      71      88  . . . 

.|  ^  j  First  differences         4        6        8        10      12 
^  '^  i  Second  differences  2        2        2         2 

We  now  see  that,  irregular  as  the  first  series  may  appear,  the  suc- 
cessive differences  of  the  successive  differences  of  its  terms  are  always 
the  same,  and  we  may  thus  extend  the  series  further.  ThuA  we 
have — 

88      97      118      181      151      178,  &c 
12     14      16        18        20        22,  &c 
2     2       2        2         2         2,&c. 

But  still  this  question  remains,  assuming  the  preceding  law  of  eon- 
tmuation,  and  also  that  we  have  thus  the  values  of  some  function  of  x 
answering  to  a;=l  (namely,  43),  x=2  (47),  &c  :  What  is  the  value  of 
the  function  answering  to  fractional  values  of  x ;  for  instance,  when 
07=24  '  Considering  that  rt;=2  gives  97,  and  x=Z  gives  113,  it  might 
seem  at  first  sight  that  x=2ji  should  give  105.  But  a  moment's 
consideration  will  show  that  this  can  only  be  in  the  series 
81      97      113      129,  &c., 

and  that  the  irregularity  of  the  progression  from  term  to  term  will 
require  a  law  to  express  it,  such  as  wiU  not  allow  of  uniform  pro- 
gression between  the  terms.  Such  are  the  notions  which  might  be 
made  to  suggest  themselves,  and  the  difficulties  of  which  find  their 
answers  in  the  mathematical  consideration  of  the  subject. 

Let  any  term  chosen  at  pleasure  in  a  series  be  called  a,  let  the 
next  term  be  a^,  the  next  a„  and  so  on :  that  is,  o^  means  the  nth 
term  from  a,  not  reckoning  a.  The  succession  of  fint  differenca  (a 
more  convenient  way  of  expressing  the  first  guccation  of  differences) 
is — 

a^—a,  a^—a^,  «,—«»,  »*— «a 

The  succession  ot  second  differences  (second  suceestion  of  differences)  i»— 

*»-~<*i~(^i  — *)>  ^^  a,— 2ai  +  a 
as— a,— (o,— ttj),  or  a,— 2a,  +  a^,  &c. 

The  succession  of  third  differences,  similarly  derived  from  the  pre- 
ceding, is — 

Oj— 3aj  •¥  3a^— a, 

o^--3a,-t-3a,— ai,  &c. 
From  which  it  may  be  made  evident  to  any  one  who  knows  the 
binomial  theorem  and  the  law  of  its  co-efficients,  that  the  first  term  of 
the  fith  succession  of  differences  is — 

^ 1 

»•— »a»-x+w  —5—  Oii-B—  •  •  •  •  (ii  +  l  terms). 

It  is  usual  to  denote  this  by  A*a,  the  letter  A  standing  for  the  ope- 
ration of  taking  the  difference,  the  exponent  expressing  that  this 
operation  has  been  repeated  until  it  has  been  pecformed  »  times, 
and  a  being  the  term  of  the  series  used  in  the  first  operation.  The 
symbol  is  called  the  nth  difference  of  a. 

It,  then,  we  write  the  series  and  its  successions  of  differences,  not 
using  the  results  of  the  operation,  but  their  symbols,  we  have  as 
follows : — • 

a       a,       a,       a»       a^       

Aa      Aa^      Aa,     Ao^         » 

A»a      A«aj    A%         

A*a     A»aj         

&c 
From  which  we  find  that  a^^^a-v  Ao. 

«•=«!  + Aaji=«  +  Aa  +  (Ao  +  A^) 

=sa  +  2Aa  +  A*a 
o^s a^  4. 2A  a^  •!•  A*  a^ s a + A  a 

•1-2  (A  a -I- A*  a) 
•l-A*a-l-A*a 
or,  a,= a  +  8a  a -f  3a  A*  a -I- A*  a. 

Proceeding  in  this  manner,  and  by  the  assistaace  of  the  hmomial 
theorem  as  before,  we  find  that — 

a»=a-f  fiAat»^i^  A<a-h  •  .  .  .  («  +  l  terms). 
2 
These  two  theorems  are  the  |);v^3iffi»e»tal  parts  ol  the  whole  thMcy 
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of  differenoefi;  and  our  limits  will  not  allow  ub  to  go  furUier  into  the 
subject.  We  shall  only  observe,  that  it  is  most  desirable  that  this  very 
elementaiT  branch  of  pure  mathematics  should  be  taught  as  a  part  of 
conmion  algebra,  or  at  least  with  the  first  rudiments  of  the  differential 
calculus.  The  almost  universal  praotioe  of  deferring  this  subject  until 
the  student  is  master  of  the  integral  calculus,  is  entirely  subversiye  of 
all  natural  order,  and  is  perhaps  one  of  the  reasons  why  the  differential 
calculus  is  proverbially  difficult.  Various  developments  and  applications 
are  to  be  found  in  every  work  on  the  subjects 
The  term  difference  is  Continental;  the  older  English  term  was 

DIFFERENCE,  ASCENSIONAL.    rAsomrsiON.] 

DIFFERENCE,  EQUATIONS  OF.  [Equations  op  Difperenoes.] 

DIFFERENTIAL  CALCULUS,  the  name  given  by  Leibnitz  to  the 
science  which  was  digested  nearly  about  the  same  time  by  himself  and 
Newton,  independency  of  each  other  [Fluxions  ;  Commbbgium  Epi- 
stolicum],  and  which  has  of  late  years  almost  exclusively  prevsuled  in 
this  country,  to  the  exclusion  of  the  name^  notation,  and  (so  far  as  they 
differ)  methods  of  Newton's  fluxions. 

It  is  impossible,  in  the  smallest  degree,  to  exhibit  the  present  state 
and  uses  of  a  science  into  which  all  others  merge  as  the  student  ap- 
proaches the  higher  applications  of  mathematics.  The  article  Differ- 
ential Coefficient  will,  so  far  as  it  goes,  give  some  idea  of  the  nature 
of  its  first  step;  but  the  following  remarks  must  be  considered  as 
intended  for  the  ^udent  who  has  made  some  progress  in  a  modem 
elementary  work. 

The  history  of  the  differential  calculus,  at  its  first  rise,  is  so  con- 
nected with  that  of  the  Newtonian  Fluxions,  in  consequence  of  the 
celebrated  dispute  as  to  the  right  of  invention,  that  we  have  thought 
it  best  to  refer  the  whole  point  to  the  last-named  article.  On  the 
history  of  the  science  since  the  time  of  Newton,  there  is  no  work  from 
which  we  can  trace  out  a  connected  account  of  the  various  steps  by 
which  the  present  system  has  been  formed.  In  fact,  most  of  the  new 
investigations  have  been  made  with  reference  to  some  particular  points 
of  physical  sdenoe.  It  would  be  very  difficult  to  write  the  history  of 
this  odculus  without  entering  at  the  same  tune  into  that  of  mechanics, 
optics,  astronomy,  fta  &c.,  and  of  every  subject  to  which  it  has  ever 
been  applied.  An  attempt  at  the  former  wiUiout  the  latter  would  be 
an  account  of  the  progress  of  language  without  mention  of  literature, 
oratory^  or  the  drama. 

In  the  meanwhile,  seeing  that  notions  as  to  the  most  proper  and 
useful  basis  on  which  to  build  this  science  are  far  from  being  fixed, 
the  most  advantageous  course  which  we  can  here  adopt  is  to  give  a 
short  account  of  the  various  systems  which  have  been  proposed, 
referring  to  sudi  articles  and  treatises  as  will  enable  the  student  to 
obtain  further  information.  These  different  systems  all  produce  the 
same  results,  expressed  in  very  similar  manners ;  there  is  no  question 
between  them  as  to  the  truth  or  falsehood  of  any  one  deduction,  and  a 
practised  intellect  can  always  see  how  the  principles  of  any  one, 
amtmed  at  granted,  may  be  made  to  furnish  demonstrations  of  those 
of  any  o^er.  It  is  therefore,  with  some  exception,  a  psychological 
rather  than  a  mathematical  difference  which  agitates  (or  rather  which 
did  agitate)  the  mathematical  world.  We  do  not  mean  to  say  that 
opinions  are  now  agreed ;  but  it  seems  that  the  question  is  left  open, 
it  being  admitted  that  the  manner  in  which  a  student  arrives  at  his 
knowledge  of  the  subject  in  the  first  instance  is  not  of  the  greatest 
importance,  provided  that,  when  it  has  been  obtained,  he  give  his 
attention  to  the  comparison  of  the  various  methods  by  which  he  might 
have  attained  the  same  end. 

The  precursors  of  Newton  and  Leibnitz,  namely,  Archimedes, 
Gavalieri,  Wallis,  Barrow,  Fermat,  Roberval,  and  others,  touched  so 
near  upon  the  differential  calculus,  that  it  is  obvious  any  one  of  them 
might  have  taken  the  place  of  eiUier  of  the  first,  if  he  had  possessed 
more  powerfid  means  of  algebraical  development.  After  Yieta,  Des- 
cartes, Wttllis,  and  Newton  (considered  only  as  the  discoverer  of  the 
binpmial  theorem),  the  step  to  a  formal  ouculus  was  comparatively 
small  The  essential  part  of  the  difficulty  had  been  removed,  and  by 
much  the  greater  part  of  the  distance  between  Archimedes  and  Leibnitz 
had  been  gained.  This  point  once  attained,  methods  sprung  up  with 
rapidity,  and  in  little  more  than  a  century  we  find  the  introduction  of 
the  various  schemes  which  it  will  be  necessary  to  mention,  namely — 
Leibnitz's  method  of  infinitesimals ;  Newton's  method  of  prime  and 
ultimate  ratios;  Newton's  method  of  fluxions;  Landen's  method  of 
vanishing  fractions,  or  residual  analysis ;  D' Alembert's  method  of  limits ; 
Lagrange's  method  of  derivation.  In  saying,  however,  that  the  step 
to  a  formal  calculus  made  by  Newton  and  Lolbnitz  was  comparatively 
small,  we  only  mean  that  it  appears  small  to  those  who  have  been 
taught  how  to  make  it.  For  one  man  who  can  make  this  latt  Hmple 
ttqt,  which  puts  the  many  into  the  position  formerly  held  by  the  few, 
there  are  scores  who  can  aUlnU  do  it,  and  who  have  claims  put  in  for 
them  when  the  thing  is  done,  but  not  before.  A  proverb,  it  is  said,  is 
the  wisdom  of  many,  but  the  wit  of  one ;  a  great  method  in  science  ia 
always  within  the  perception  of  many,  before  it  is  within  the  grasp 
of  one. 

Many  other  forms  have  been  proposed,  which  either  coincide  in 
princifde  with  one  or  other  of  the  preceding,  or  are  without  any  inde- 
pendent daim  to  notice.  Several  of  the  preceding,  indeed,  are  more 
diztuigiiished  £rom  each  other  by  historical  notoriety  than  by  essential 


difference  of  character.  If  we  distinguish  carefullv  between  the  first 
principles  of  a  method  and  the  manner  in  which  those  principles  are 
applied  to  algebra,  it  would  not  be  any  great  stretch  of  assertion  to 
contend  that  all  the  methods  except  the  last  are  different  ways  of 
expressing  the  same  fundamental  ideas ;  and  that  the  last  (Lagrange's) 
is  a  proof  that,  so  long  as  the  preceding  methods  employed  the  usual 
amount  of  algebraical  assumption  in  the  establishment  of  the  connection 
between  themselves  and  algebra,  that  same  quantity  of  assumption 
would  have  been  sufficient  for  the  basis  of  a  purely  al^braical  science, 
equivalent  to  the  differential  calculus. 

The  method  of  Leibnitz  assumes  that  quantities  are  made  up  of 
infinite  numbers  of  infinitely  small  parts.  [Infinitesimal  Calculus  ; 
Infinite.]  It  is  a  sort  of  atomic  theory  of  pure  magnitude,  which  is 
most  obviously  either  false  or  obscure ;  for  so  far  as  infinitely  small 
quantities  can  be  definitely  explained  as  objective  realities,  it  is  obvious 
uiat  there  are  no  such  things ;  and  any  obscurity  left  in  their  definition 
extends  itself  throughout  the  whole  science.  But  the  falsehood  of  the 
supposition  is  not  absolute ;  for  though  magnitudes  cannot  be  distinctly 
laid  down  to  be  composed  of  an  infinite  number  of  infinitdif  amall  parts, 
yet  any  magnitude  can  be  divided  into  a  number  of  parts  greaUr  than  any 
toe  may  happen  to  nam£,each  of  which  parts  shall  be  lets  than  any  magm- 
tude  vte  may  happen  to  name.  Thus  it  is  perfectly  obvious  that  a  foot 
may  be  divided  into  parts  more  than  a  million  in  number,  each  of 
which  shall  be  less  than  the  hundred  millionth  part  of  an  inch.  If  we 
may  use  such  a  phrase,  the  falsehood  of  the  assertion  may  bo  made  of 
as  small  an  intensity  as  we  please,  and  the  consequence  is,  that  its 
results  turn  out  absolutely  correct.  All  the  difficulties  of  the  science 
are  concentrated  into  one  single  assertion ;  and  when  this  assertion  is 
once  fairly  understood  and  received  in  a  correct  sense,  all  that  follows 
is  more  easily  understood  and  remembered,  and  far  more  easily  applied, 
than  the  results  of  any  other  method.  Whichever  of  the  systems  a 
student  pursues,  it  is  our  decided  opinion  that  he  should  accustom 
himself  to  translate  every  result  into  the  language  of  the  infinitesimal 
calculus,  and  endeavour  to  demonstrate  it  by  the  methods  of  the  same. 
It  Ib  usual  to  give  a  chapter  on  this  method  in  elementary  works ;  in 
addition  to  which  we  should  strongly  recommend  to  the  student  of 
principles,  Camot, '  Reflexions  sur  la  Metaphysique  du  Calcul  Infini- 
tesimal,' last  edition,  Paris,  1839.  But  we  must  be  understood  not  to 
recommend  the  peculiar  method  of  explaining  the  difficulties  of  infini- 
tedmals  adopted  in  this  work,  but  only  the  manner  of  stating  the 
points  of  difficulty,  and  the  comparison  of  the  different  systems. 

The  system  of  Newton,  known  by  the  name  of  prime  and  ultimate 
ratios,  was  set  forth  in  the  first  section  of  the  Principia,  and  is  the 
method  pursued  throughout  that  work.  It  is  in  reality  a  method  of 
limits,  exhibited  in  a  form  which  allows  of  a  more  ready  application  to 
geometry  than  to  algebra,  and  accordingly  it  is  abandoned  by  Newton 
himself  m  the  method  of  fluxions.  Instead  of  considering  and  com- 
paring simultaneous  increments  of  infinitely  small  magnitude,  the 
ratios  of  small  but  finite  increments  are  taken ;  and  not  these  exactly, 
but  the  limits  towards  which  they  approach  when  the  increments  aro 
diminished,  which  are  called  tdtimate  ratios,  or  nascent  ratios,  according 
as  the  increments  are  supposed  to  he. in  the  act  of  growing  from  or 
diminishing  towards  nothing.  The  expression  of  Newton  will  justify 
us  in  using  the  three  words  in  italics :  "  Objectio  est,  quod  quantitatum 
evanescentium  nulla  Kit  ultima  proportio :  quippe  qu»,  antequam 
evanuerunt,  non  est  ultima ;  ubi  evanuerunt,  nulla  est. ....  Similiter 
per  ultimam  rationem  quantitatum  evanescentium,  intellegenikm 
esse  rationem  quantitatum,  non  anteqtiam  evanescunt,  non  posiea, 
ted  qudcitm  evanescunt,  Pariter  et  ratio  prima  nasoentium  est  ratio 
qu&cum  nascuntur  ? "  The  student  must  seek  for  the  account  of  this 
method  in  the  first  section  of  the  Principia  already  cited,  and  in  the 
article  Ratios,  Pbdce  and  Ultimate.  It  may  be  observed  that  in 
illustrating  the  preceding  answer,  Newton  appeals  to  the  fundamental 
considerations  on  which  his  other  method  (if  it  be  really  another 
method)  is  founded,  to  which  we  now  come. 

The  method  of  fluxions  was  also  given  by  Newton,  and  with  a  pecu- 
liar notation,  which  maintained  its  ground  in  this  country  until  about 
the  year  1816.  [Fluxions.]  It  will  be  seen  in  the  articles  Direction, 
Velooitt,  Force,  &c.,  that  there  are  many  fundamental  ideas,  con- 
nected with  sensible  objects,  which  lead  to  a  practical  differential  cal- 
culus, and  might  have  happened  to  have  been  the  means  of  suggesting 
a  strict  and  mathematical  theory.  Newton  adopted  one  of  these,  that 
of  velocity,  of  which  it  may  be  said  that  its  assumption  as  an  answer 
to  objections  is  an  evasion  of  all  the  metaphysical  difficulties  of  the 
subject.  Since  the  proportions  of  all  quantities  may  be  represented  by 
those  of  straight  lines,  the  nature  of  the  comparative  changes  which 
take  place  in  continuously  increasing  or  decreasing  quantities  may  be 
referred  to  the  velocities  with  which  the  terminal  points  of  straight 
lines  change  their  places.  Velocity  once  clearly  defined,  in  cases  where 
it  is  variable,  there  is  no  further  difficulty ;  but  unfortunately  a  distinct 
conception  of  the  measure  of  velocity  is  precisely  equivalent  to  finding 
a  meaning  for  the  differential  or  fluxional  coefficient  independently  of 
it.  The  theory  of  fluxions  is  best  exhibited  in  the  work  of  Madaurin, 
'Treatise  on  Fluxions,'  2  vols.  4to.,  Edinburgh,  17^2,  which,  for 
rigorous  and  consistent  application  of  its  own  principles,  has,  in  our 
opinion,  never  been  surpaased.  It  has  the  advantage  of  having  been 
written  in  answer  to  acute  objections  of  principle  [Bebkelet],  and  ia  , 
<A«  work  on  fluxions,  ^.^...^^^^,    , ^  ,^ 
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The  metliixl  of  limits  of  D'Alembert,  which  is  now  more  frt- 
quently  need  than  any  other,  was  considered  by  the  author  himself 
as  an  exijlanation  of  Newton's  prime  and  ultimate  ratios.  It  is  usual 
to  attribute  the  exposition  of  this  method  to  D'Alembert  (and,  con- 
sidered as  an  actual  application  of  limits,  correctly),  though  seyeral, 
previously  to  him,  had  made  special  applications  of  the  principle. 
The  articles  in  the  Encyclop^die  must  be  considered  as  the  pidce^ 
juitiJiccUiirt.  The  following  article,  Differential  Coefficient,  will 
explain  this  method,  which  contains  the  point  in  which  the  principles 
of  all  the  preceding  unite,  and  which  must  more  or  less  be  in  all. 
See  ^80  the  article  Limit. 

The  two  remaining  methods  (those  of  Landen  and  Lagrange)  are 
attempts  to  establish  the  science  ux)on  purely  algebraical  principles. 
Previously  to  entering  upon  them,  we  must  remark  that  none  of  the 
preceding  theorists  attempted  to  make  his  system  furnifOi  any  addi- 
tional security  to  the  methods  of  the  algebra  already  in  use.  Such  as 
it  was,  correct  or  incorrect,  clear  or  obscure,  no  one  gave  a  moment's 
consideration  to  the  fact  that  algebra  already  contained  difficulties  of 
precisely  the  same  character  as  those  which  were  matter  of  dispute 
in  the  differential  calculus.  Taking  it  for  granted  that  algebi-a  in 
every  part  stood  already  upon  as  firm  a  basis  as  the  differential 
calculus  could  ever  on  any  supposition  be  expected  to  do,  it  was  a 
matter  of  somt  interest  to  make  the  latter  a  pure  extension  of  the 
former. 

The  residual  analysis  of  Landen  is  a  technically  algebraical  exhibi- 
tion of  the  theory  of  prime  and  ultimate  ratios.  The  tract  in  which  it 
was  promulgated, '  the  Residual  Analysis,  a  new  branch  of  the  Alge- 
braic Art/  &c.,  appeared  in  1764.  When  it  is  considered  that  this 
new  branch  of  the  algebraic  art  was  only  old  fluxions  in  a  different 
dress,  the  title  may  excite  surprise,  if  we  remember  how  well  Landen 
deserved  his  reputation.  But  it  must  be  remembered  that  all  the 
discussion  of  which  this  article  is  meant  to  elucidate  the  history,  arose 
from  a  tendency  to  consider  two  methods  as  mathematically  different, 
which  were  not  the  same  in  the  method  of  enunciating  their  first 
principles.  A  something  between  Landen  and  D'Alembert,  as  to 
principle,  published  in  1748,  was  called  the  'Doctrine  of  Ultimators, 
containing  a  new  Acquisition,  &a,  or  a  Discovery  of  the  true  and 
genuine  Foundation  of  what  has  hitherto  mistakenly  prevailed  under 
the  improper  names  of  Fluxions  and  the  Differential  Calculus.'  The 
difference  between  Landen  and  Newton  will  appear  in  the  article 
Fractions,  Vanishing,  and  in  the  instances  which  we  shall  presently 
give.  It  is  the  limit  of  D'Alembert  supposed  to  be  attained,  instead 
of  being  a  terminus  which  can  be  attained  as  nearly  as  we  plcise.  A 
little  difference  of  algebraical  suppositions  makes  a  fallacious  difference 
of  form ;  and  though  the  residual  analysis  draws  less  upon  the  dis- 
putable part  of  algebra  than  the  method  of  Lagrange,  the  sole 
reason  of  tliis  is  that  the  former  does  not  go  so  far  into  the  subject 
as  the  latter. 

The  method  of  Lagrange,  first  given  in  the  public  lectures  at  the 
£cole  Normale,  and  afterwards  published  separately  under  the  title 
of  Tliiorie  des  Fonctiwis,  is  a  deduction  of  the  whole  science  from 
Taylor's  Theorem,  which  being  absolutely  granted,  vmdoubtedly  all 
the  rest  may  be  made  to  follow.  If  ^  (x  +  h)csin  be  always  exi)anded 
in  a  form  of  which  the  two  first  terms  are  ^  x  +  <p'x.k,  and  if 
^'  (x  +  ft)  be  related  in  the  same  manner  to  <p'x  +  ^"a*.  //,  and  ^"(a;  +  h) 
to  ip'^x  4-  <p>"x.  A,  and  so  on,  it  can  be  made  to  follow  that 

0  (ar  + /i)  =  ^  +  0'ar.  A  +  ^"j:.y -f  ^'"j-.  23  +  &c. 

upon  principles  as  sound  as  those  of  algebra  in  the  hands  of  Maclaurin, 
or  Euler,  or  Clairaut,  as  elementary  writers.  It  is  our  opinion  that 
Lagrange  has  not  been  correctly  understood,  nor  fairly  dealt  with,  by 
those  who  have  com^mred  his  theory  of  functions  with  the  other 
methods.  Undoubtedly  any  one  who  should  maintain  the  unqualified 
admissibility  of  Lagrange's  work  must  assert  both  the  major  and 
minor  of  the  following  syllogism. 

Algebraical  expansion  (thSoriet  dea  suitet  is  Lagrange's  phrase)  as 
generally  received  in  1790,  was  founded  on  sound  principles :  the 
tliiorie  ae$  fonelions  is  a  logical  and  incontestable  result  of  such  aJgebra ; 
therefore,  &c. 

AH  the  attacks  upon  L<igrange  have  denied  the  major  of  this  syl- 
logism, whereas  it  appears  to  us  that  he  never  intended  to  assert 
more  than  the  minor.  Perceiving  that  the  mathematical  world  was 
in  the  habit  of  calling  in  the  aid  of  limits  or  infinitesimals,  to  help 
a  certain  algebra  in  deducing  certain  conclusions,  he  showed  them 
how  that  very  algebra,  good  or  bad,  was  competent  to  the  deduction  of 
the  same  conclusions  without  either  limits  or  infinitesimals ;  and  he 
was  correct.  Notwithstanding  anything  in  the  work  in  questidb, 
Lagrange  might  have  admitted  all  that  we  shall  find  it  necessary  to 
say  against  his  system,  absolutely  considered,  in  Uie  article  Functions, 
Theory  of. 

A  new  question  has  arisen  of  late  years,  namely,  whether  the  theory 
of  limits  be  not  absolutely  necessary  to  the  rigorous  development  of 
common  algebraical  forms,  and  whether  this  same  theory  of  limits  may 
not  be  applied  to  the  establishment  of  the  differential  calculus,  inde- 
pendently of  any  expansion.  A  tract  of  M.  Ampere  (as  we  believe), 
entitled  '  Prdcis  du  Calcul  Differentiel,'  Ac.,  is  the  earliest  writing  we 
•re  acquainted  with  in  which  this  is  attempted  to  be  done.    Mr.  de 


Morgan's  treatise  on  the  subject,  published  by  the  Society  ibr  the 
Diffusion  of  Useful  Knowledge,  professes  to  have  the  same  end  in 
view.  The  works  of  M.  Caud^y  have  much  in  them  by  which  this 
object  is  promoted,  but  expansion  is  avowedly  introduced. 

We  shall  now  state  two  propositions,  one  geometrical,  the  other 
algebraical,  in  the  words  of  the  several  systems. 

1.  Infinitmmali, — ^An  infinitely  small  arc  of  a  circle  is  equal  to  its 
chord. 

PriTne  and  Ultimate  Ratios. — If  an  arc  of  a  circle  diminish,  the  ulti- 
mate ratio  which  it  bears  to  its  chord  is  one  of  equality ;  or  if  it  begin 
to  increase  from  nothing,  the  prime  or  nascent  ratio  of  the  arc  and 
chord  is  that  of  equality.     Or  the  arc  is  ulHmaiely  equ<il  to  its  chord. 

Fluxions. — If  an  arc  increase  from  nothing  with  a  uniform  velocity, 
the  velocity  with  which  the  chord  increases  is,  at  the  first  moment, 
equal  to  that  of  the  arc. 

Limits, — If  the  arc  of  a  circle  (and  therefore  its  chord)  diminish 
without  limit,  the  limit  of  the  ratio  of  the  arc  to  the  chord  is  one  of 
equality. 

arc        0 

Jlesidual  Analysis. — ^When  the  arc  of  a  circle  =  0  JjJ^  ~  o  "  ^» 

which  is  ascertained  by  clearing  the  numerator  and  denominator  of 
a  factor  which  vanishes  when  arc  =  0. 

Theory  of  Functions. — When  the  arc  is  expanded  in  the  following 
series, 

Arc  =s  A  X  chord  +  B  x  (chord)'  +  Ac. 
then  A  =  1. 

2.  Infinitesimals. — If  an  infinitely  small  increment  dx  be  given  to  ar, 
then  0^  receives  the  infinitely  small  increment  Sa^^dar. 

Prime  and  ultimate  Ratios. — ^The  ratio  which  any  increment  given 
to  X  bears  to  the  consequent  increment  of  a:^  is  ultimately  tlmt  of 
1  to  3  a*. 

Fluxions. — If  a;  be  a  line  which  increases  with  a  velocily  x,  then  a? 
increases  with  the  velocity  8  afix. 

Limits. — The  limit  of  the  ratio  obtained  by  dividing  an  increment 
of  x^  by  the  increment  of  x  which  produced  it,  on  the  supposition 
that  the  latter  increment  diminishes  without  limit,  is  8  «^. 

Residual  Analysis — Since 

it  follows  that  when  y=x,  ssSa^. 

Tfieory  of  Functions. — If  (a?+A)'  be  expanded  hi  a  series  of  powers  of 
h,  the  coefficient  of  the  first  power  of  h  is  Sas*. 

DIFFERENTIAIi  COEFFICIENT.  The  exprossions  to  which  this 
term  is  applied  are  of  a  degree  of  importance  in  the  science  to  which 
they  belong,  as  great  as  that  of  the  letters  of  the  alphabet  in  writing. 
Without  entering  into  the  method  of  using  them,  which  would  be  in 
effect  to  write  a  treatise  on  the  differential  calculus,  we  shall  make 
some  ronarks  on  the  manner  of  defining  and  understanding  the 
term. 

When  two  magnitudes  are  so  related  that  either  being  given  the 
other  is  also  given,  it  follows  that  any  change  being  made  in  the  one, 
the  consequent  change  in  the  value  of  the  other  can  be  found,  and  the 
two  changes  can  be  compared  as  to  magnitude.  By  this  means  a  rougli 
notion  can  be  formed  as  to  the  effect  which  a  change  of  value  in 
one  produces  in  the  other.  In  such  articles  as  Cubvatubb,  Dibectiox, 
Yelocitt,  Force,  &c.,  it  is  sufficiently  shown  that  this  rough  notion, 
obtained  by  making  a  sensible  change  in  one  magnitude  and  comparing 
it  with  that  produced  in  another,  though  sufficient  for  practicjtl 
purposes,  does  not  afford  any  exact  and  mathematical  measure  of  the 
thing  sought  for.  In  each  of  the  articles  cited,  it  is  found  necessarr 
to  diminish  the  change  originally  supposed  without  limit,  and  it  is  not 
the  actual  ratio  of  two  changes  which  we  have  to  consider,  but  the 
limit  to  which  that  ratio  apiroximates  as  the  changes  are  diminished 
without  limit.  We  must  distinctly  refer  the  student  to  sensible 
objects  for  an  illustration  of  the  cause  why  it  is  convenient,  and 
even  necessary,  to  have  recourse  to  the  Unut  4>f  a  ratio.  [See  also 
Limit,  Ratios  (Primb  and  Ultimate),  and  various  articles  cited  in 
Diffbbkntial  Calculus.] 

Let  ^  be  a  function  of  x,  called  y,  which  when  x  is  changed  into 
x  +  h,  becomes  y+k,  so  that 

i  =5  ^  (a:  +  A)  —  ^ 

Divide  h  by  h,  ascertain  the  limit  towards  which  this  quotient  approx- 
imates when  h  is  diminished  without  limit,  and  that  limit  is  wluit  is 
called  the  differential  coefficient  of  y  with  respect  to  x.  For  isatanoap 
lety  sio?  -k-  x;  then 

i  =  (ar  +  A)«  +  (a:  +  A)  —  (a»  +  «) 

and  h  divided  by  h  gives  2x  +  k  +  1,  which,  when  h  is  diminished 
without  limit,  has  for  the  limit  of  its  decrease,  2jr  +  1,  which  is  there* 
fore  the  differential  coefficient  of  afi  +  xwith  respect  to  x. 

The  term  differential  coefficient  arises  thus.  The  metiiod  of  Laibnits 
[Infinitesimal  CalculubJ  proceeds  as  follows :  Imagine  ar  in  the 
preceding  ejqpiesaon  to  be  mcreased  by  an  i^finiidy  swmil  yuatUitM  {m§ 
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article  just  cited  for  remarks  on  this  phrase)  which  call  dx,  the  diffe- 
rential of  X,    Then  the  resulting  differential  of  y  is 

dy  =  (x+  dx)^  +  (x  +  e^)  —  («•  +  «) 
^{2x  +  l)dx  +  (dxy 

Now  (dx)^  is  rejected  as  being  an  infinitely  small  part  of  the  pre- 
ceding term,  so  that  (2a;  +  1)  dx  ia  the  differential  of  :e*  4-  a?.  The 
expression  2j;  +  1  (which  is  our  preceding  result)  is  here  the  coefficient 
of  the  differential  dx,  and  when  a  less  objectionable  method  of  obtaining 
it  came  into  use,  stiU  retained  the  name  of  differential  coefficient  It 
were*  exceedingly  to  be  wished  that  some  shorter  term  could  be 
agreed  on  for  tb.e  expression  of  a  result  which  is  so  often  required  to 
be  named. 
In  the  method  of  Leibnitz  the  differential  coefficient  is  actually  dy 

dy 
divided  by  dx,  and  it  is  still  expressed  1^7  j:  in  the  more  modem 

methods.    But  this  notation  must  now  be  supposed  to  be  obtained  as 
follows :  Let  the  change  of  x  into  a;  +  Ax  be  accompanied  by  that  of  y 

Ay 
into  y  -t-  Ay;  then  -r--  expresses  the  algebraical  ratio  of  the  change  of 


dy  , 


y  to  the  change  of  x.    In  making  the  oonyention  that  ^  is  to  stand 

Ay 

for  the  limit  of  t-^  obtained  from  the  supposition  that  Ax  diminishes 

without  limit,  we  consider  the  first  symbol,  not  as  that  of  an  alge- 
braical fraction,  but  as  one  whose  whole  has  a  meaning,  the  parts 
haying  none.  This  is  the  case  with  all  simple  symbols,  as  distin- 
guished from  eompotmd  symbols :  thus  in  the  figure  Y,  standing  for 
five,  the  two  sides  of  the  letter  have  no  independent  meaning ;  while 
in  4  +  7,  each  of  the  three  symbols,  4,  + ,  and  7,  has  meaning  contri- 
buting to  that  of  the  whole,  and  at  the  same  time  independent  of  it. 

dy 
Thus  though  we  consider  ^  as  pointing  out  that  it  is  jf  which  has 

been  differentiated,  and  with  respect  to  x,  we  do  not,  in  this  symbol, 
assign  to  dy  and  dx  any  independent  share  of  meaning. 

The  advantage  of  the  notation  in  question  is  the  connection  which  it 
preserves  between  the  practical  use  of  the  method  of  Leibnitz,  and 
the  theoretical  accuracy  of  that  of  limits.  For  instance,  it  is  strictly 
true,  according  to  our  conventions,  that 

dy 
when y  =  a^+a?,  ^  =  2«  +  l. 

but,  giving  dy  and  (27  separate  meaning,  it  is  not  true  that  dy  =s  (2x  + 
1)  dx,  Tet  the  latter  equation,  though  never  true,  is  of  this  kind, 
that  it  may  be  made  as  near  to  truth  as  we  please,  if  dx  may  be  made 
as  small  as  we  please.  For  the  reason  why  it  cannot  therefore  be  eaid 
to  be  true  in  the  case  where  dx  =  0,  see  Fbactioits,  Vakisbino. 

The  differential  coefficient  of  a  ^fferential  coefficient  is  called  the 
Kcond  differential  coefficient;  a  repetition  of  the  process  gives  the 
third  differential  coefficient :  and  so  on.  These,  if  the  original  method 
of  notation  were  proceeded  with,  should  be  represented  by 


dx 


(f). 


dx 


dx 


&C 


but  a  more  convenient  notation  is  derived  as  follows  :  Let  the  sub- 
stitution of  «  +  Ax  for  « take  place  any  number  of  times  in  succession, 
giving 

f  (x)  ,  ^  (a:  +  A«)  ,  <^  («  +  2  Aa:)  ,  ^  (a:  -f-  8  Ax),  &c. 

Form  the  successive  differences  of  the  first  term  [Difference]  ^  or 
y :  then  the  following  theorem  can  be  proved.  The  nth  difference  of 
y,  or  A  •y,  divided  by  the  nth  power  of  Ax,  or  (Aj-)",  is  an  expression  of 
which  the  limit,  mode  by  dinunishing  Ax  without  limit,  gives  the  same 
result  as  arises  from  differentiating  y,  n  times  in  jsuooession.  We  may 
therefore  (subject  to  the  remarks  already  made  on  the  first  coefficient) 

A"y         d*y 
represent  the  limit  of  r^^^  by  /j^\"»  bo  that  the  function  y  and  Its 

successive  differential  coefficients  tfre  denoted  as  follows : — 
dy        d*y        d^y        d*y 
^  *  dx   '    dx«    '    dx»  '   rfx*  ,  fto. 

It  is  nsual  to  omit  the  brackets  in  the  denominators. 

DIFFERENTIAL  EQUATIONS.    [Equations,  Diffebential.] 

DIFFERENTLA.L  THERMOMETER.  [TflBRMOMETBB,  Diffb- 
bentialJ 

DIFFRACTION  OF  LIGHT.  The  peculiar  modifications  which 
light  imdergoes  when  it  passes  by  the  edge  of  an  opaque  body  are 
classed  as  phenomena  of  the  diffraction  or  inflexion  of  light. 

When  a  pencil  of  solar  light  is  admitted  into  a  darkened  room 
through  a  very  small  hole  in  a  card,  or  is  collected  in  a  point  by  means 
of  a  convex  lens  of  short  focus,  and  then  divei^ges  from  that  point,  if 
a  small  opaque  plate  of  any  outline  be  interposed  in  the  course  of  the 
ray,  the  shadow  of  this  object  received  on  a  parallel  screen  behind  will 
be  encompassed  by  a  series  of  coloured  bands  or  fringes  of  a  similar 


outline  with  the  body,  except  at  its  angular  points ;  the  order  of  the 
colours  in  each  fringe,  reckoning  from  the  outside  towards  the  shadow, 
or  inside,  is,  as  in  the  prismatic  spectrum,  from  red  to  blue,  but  the 
intermediate  colours  are  less  distinctly  isolated,  partaking  of  a  mixture 
of  the  extreme  tints. 

The  actual  shadow,  or  dark  space  within  the  innermost  fringe,  Is 
also  larger  than  the  geometrical  shadow  which  would  have  been  cast 
if  the  rays  had  passed  exactly  by  the  edge  of  the  body  in  straight  lines 
and  been  received  on  t]ie  same  screen,  and  the  illimiination  instead  of 
being  cut  off  sharply,  fades  continuously  into  the  darkness  of  the 
shadow,  extending  indeed  to  a  small  amount  even  within  the  geo- 
metrical shadow.  The  space  by  which  the  actual  shadow  surpasses 
the  geometrical  in  breadth,  is  independent  of  the  form  or  the  matter 
of  the  interposed  body,  and  likewise,  except  in  tiie  case  of  a  very 
slender  body,  of  its  linear  dimensions.  The  dilatation  of  the  shadow 
will  therefore  be  most  striking  in  the  case  of  narrow  bodies  such  as 
pins,  hairs,  &o. 

When  the  interposed  body  is  very  narrow  but  of  sensible  width, 
streaks  alternately  brighter  and  darker  will  be  found  loithin  the  shadiAo, 
and  a  white  line  along  the  middle,  when  the  body  Is  of  a  long  and 
slender  rectangular  form. 

AU  these  phenomena  are  seen  more  easily  and  with  greater  brilliancy 
if  the  light,  instead  of  being  received  on  a  screen,  be  admitted  directly 
into  the  eye  armed  with  a  lens  or  eye-piece. 

If  the  incident  light  were  homogeneous,  such  as  pure  red,  blue,  &c., 
as  found  in  the  spectrum,  the  colour  of  the  fringes  would  of  course  be 
the  same  as  that  of  the  incident  light,  and  the  fringes  would  consist  of 
simple  alternations  of  light  and  shade.  It  is  found  that  the  scale  of  the 
fringes  varies  with  the  colour,  the  fringes  being  broadest  for  the  least 
refrangible  colours.  Hence  when  the  incident  light  is  white  the 
fringes  are  variously  coloured,  in  consequence  of  the  encroachment  of 
the  bright  and  dark  fringes  belonging  to  the  various  simple  coloured 
lights  of  which,  as  we  know,  white  h^t  is  compounded. 

Sir  I.  Newton  in  his  optics  relates  several  modes  in  which  he  varied 
the  experiments  on  the  inflexion  of  light;  and,  in  his  queries,  he 
suggests  an  explanation  that  light  may  be  subject  to  the  action  of 
forces  sensible  only  at  very  small  distances  from  the  surfaces  of  bodies  ,* 
that  under  their  influence  the  rays  in  their  course  near  the  edge  of  the 
body,  instead  of  passing  straightforward,  describe  very  sinuous  paths, 
with  many  contrary  flexures,  and  thus  they  are  found  some  turned 
inwards  towards  the  shadow,  others  outwards,  forming  coloured  bands ; 
the  curve  surface,  which  is  the  locus  of  the  intersections  of  all  those 
diffracted  rays,  forming  the  envelope  of  the  visible  shadow.  Little 
advance  has  been  made  beyond  Newton's  conjectures  towards  explain- 
ing, according  to  this  doctnne,  the  curious  phenomena  of  diffraction ; 
and  the  explanation,  incomplete  as  it  is,  has  been  shown  by  Fresnel  to 
be  subject  to  serious  difficulties. 

Very  different  has  been  the  result  with  the  theory  which  makes 
light  to  consist  of  undulations.  This  theory  was  first  applied  to  the 
explanation  of  the  phenomena  by  Dr.  Toung,  who  employed  the  prin- 
ciple of  interference,  the  discovery  of  which  we  owe  to  him,  and  which 
he  so  succeaafully  applied  to  the  explanation  of  the  colours  of  thin 
plates.  The  bending  of  light  around  an  opaque  body  was  assimilated 
to  the  bending  of  waves  around  an  obstacle,  and  the  internal  fringes 
in  the  shadow  of  a  narrow  body  to  the  interference  of  the  light  so  bent 
round  the  opposite  edges.  That  these  fringes  are  incontestably  pro- 
duced by  interference,  he  proved  by  cutting  off  the  light  passing  either 
edge  by  means  of  an  opaque  screen  pla6ed  either  before  or  behind  the 
narrow  body,  when  the  internal  fringes  immediately  disappeared.  The 
external  fringes  were  attributed  to  the  inlerference  of  the  direct  light 
with  the  light  reflected  from  the  edge  of  the  diffiticting  body  ('  Phil. 
Trans.'  for  1802,  pu  12).  Several  of  the  observed  laws  of  the  phe- 
nomena were  shown  te  be  explicable  on  this  hyiiothesis. 

This  explanation  was  in  the  first  instance  adopted  by  Fresnel ;  but 
in  pursuing  his  researches  he  met  with  phenomena  which  opened  his 
eyes  te  the  insufficiency  of  the  explanation,  and  at  last  led  him  to 
perceive  that  the  various  observed  appearances  flowed  naturally  from 
two  grand  principles — the  principle  of  interference,  and  the  principle 
of  Huygens — which  themselves  are  but  particular  applications  of  the 
general  dynamical  principle  of  the  co-existence  of  small  motions.  In 
his  celebrated  memoir  on  diffraction  ('M^m.  de  I'Acad^mie,'  1821, 
tem.  V.  p.  839),  he  has  foUowed  out  this  theory  into  its  mathematical 
details,  and  compared  the  results  with  observations  both  qualitatively 
and  quantitatively,  bya  series  of  most  careful  measures ;  and  the  agree- 
ment is  complete.  The  theory  furnishes  not  a  single  disposable  con- 
stant whereby  a  seeming  accordance  between  theory  and  experiment 
might  have  been  brought  about,  for  the  length  of  a  wave  of  light,  the 
only  unknown  constant  involved,  admiU  of  being  determined  inde- 
pendently of  diffi-action  by  the  interference  of  two  streams  of  r^ularly 
reflected  or  refracted  lights 

About  the  same  time,  and  independently,  Fraimhofer  was  engaged 
in  a  series  of  researchies  on  diffiuction  of  a  somewhat  different  class, 
namely,  those  produced  when  a  luminous  point  or  slit  is  viewed  in 
focus  through  a  telescope,  and  the  object-glass  is  covered  by  a  screen 
pierced  with  one  or  more  apertures.  The  reader  may  easily  observe 
phenomena  of  this  kind  by  viewing  a  bright  point,  such  as  the  image 
of  the  sun  in  the  bulb  of  a  thermometer,  and  covering  the  eye  with  a 
piece  of  fine«.u.,orof  tinfoUorbU,k^p,,Be«^.:tU^e^^o. 
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or  three  minute  needle-holes,  or  apertures  of  other  shape.  The  most 
remarkable  instance  observed  by  Fraunhofer  was  that  of  a  fine  grating 
through  which  was  viewed  a  slit  of  light  parallel  to  the  lines  of  the 
grating.  In  this  case  spectra  were  formed  so  pure  as  to  exhibit  the 
fixed  lines ;  and  in  this  way  Fraunhofer  has  measured  with  the  most 
extraordinary  accuracy  the  wave  lengths  corresponding  to  the  fixed 
lines  which  he  denotes  by  C,  D,  E,  F,  Q,  H.  (Gilbert's  '  Annalen.* 
Bd.  74,  s.  387.)  This  class  of  phenomena  has  been  most  elaborately 
investigated  by  M.  Schwerd  (Beugungserscheinungen,  &c.). 

DIFFUSION.  This  term  has  a  somewhat  extended  application 
in  modem  science:  thus  we  speak  of  the  diffusion  of  light,  and  of 
heat ;  the  diffusion  of  gases  and  of  liquids:  we  also  speak  of  a  diffusive 
power.  The  diffusion  of  light  is  intimately  related  to  its  reflection. 
If  we  accept  the  optical  definition  of  reflection,  according  to  the  law 
of  equal  angles,  it  would  be  impossible  to  account  for  the  visibility  of 
objects:  the  geometrical  reflection  would  perfectly  represent  to  the 
eye  the  source  of  the  incident  beam,  bu^  it  would  convey  no  idea  of 
the  size  or  colour  of  the  reflecting  surface.  According  to  this  law 
the  image  of  the  sun  would  be  reflected  from  the  surface  of  bodies 
just  as  if  they  were  perfect  mirrors,  but  the  bodies  themselves  would 
not  be  seen  :  the  moon  would  appear  like  a  mirror  reflecting  the 
image  of  the  sim  :  the  candles  in  a  room  would  be  reflected  by  the 
walls  and  other  objects,  and  nothing  would  be  seen  but  the  multiplied 
reflections  of  the  flame.  But  as  the  surfaces  of  bodies  are  not  perfectlv 
reflective,  but  on  the  contrary,  contain  innumerable  roughnesses  which 
absorb  a  portion  of  the  light  and  scatter  the  remainder,  each  rough- 
ness  becomes  the  focus  of  a  pencil  of  reflected  light,  the  rays  of  which 
diverge  equally  in  all  directions,  bearing  with  them  the  colour  of  the 
reflecting  body.  Thus  each  point  of  the  surface  forms  an  independent 
focus,  by  means  of  which  each  such  point  is  made  visible.  This  is  called, 
somewhat  improperly,  irregular  reJUetion,  but  there  is  nothing  irre- 
gular in  the  phenomenon,  for  by  means  of  it,  light  is  difiused,  and  the 
illuminated  objects  become  as  it  were  secondary  luminaries,  and 
render  objects  visible  which  are  not  within  the  direct  influence  of  the 
source  of  light,  and  these  objects  in  their  turn,  by  reflecting  light 
irregularly  illuminate  others,  and  in  this  way  the  light  is  reverberated 
backwards  and  forwards  so  as  to  render  objects  visible  which  are  far 
removed  from  any  direct  source  of  lieht.  By  means  of  this  same 
property  the  atmosphere  diffuses  the  light  of  the  sun  in  all  directions, 
and  produces  the  phenomena  of  twilight  Similar  phenomena  are  also 
to  be  noted  with  respect  to  heat,  although  it  is  not  easy  to  determine 
the  effects  with  as  much  precision.  Radiant  heat  obeys  the  law  of 
equal  angles,  but  a  portion  of  it  that  is  not  absorbed  must  be  diffused 
by  irregular  reflection.  This  subject  will  come  again  under  our  notice 
in  the  article  Heat,  and  we  content  ourselves  here  with  this  slight 
indication  of  it. 

The  term  diffusion  as  applied  to  gases  and  liquids,  refers  to  that 
process  by  which  such  bodies  when  in  contact,  pass  through  each  other 
and  intermingle,  although  not  necessarily  related  by  chemical  affinity. 
It  was  noticed  by  Priestley,  that  if  a  closed  bladder  containing  oxygen 
gas  be  placed  in  a  jar  of  hydrogen  gas,  the  jar  and  the  bladder  will 
after  some  time  each  contain  explosive  mixtures  of  oxygen  and  hydro- 
pen.  This  phenomenon,  however,  is  now  referred  to  endosmosis,  or 
the  osmotic  force,  [Osmose.]  As  an  example  of  gaseous  diffusion,  we 
may  instance  the  case  of  chlorine  and  hydrogen,  Uie  one  being  thuiy- 
six  times  as  heavy  as  the  other,  yet  if  a  bottle  of  hydrogen  be  inverted, 
and  connected^  by  means  of  a  long  tube  with  a  bottle  of  chlorine,  tiie 
heavier  gas  will  in  a  few  hours  creep  up  the  tube  to  mingle  with  the 
hydrogen,  and  the  light  hydrogen  will  descend  the  tube  to  mingle  with 
the  chlorine,  and  this  mixture  will  be  equal  in  every  part  of  the 
apparatus.^  Indeed,  if  siiffident  time  be  allowed,  this  equal  inter- 
mixture will  take  place  between  all  gases  and  vapours  which  do  not 
act  chemically  on  each  other.  The  rapidity  with  which  this  difiusion 
occurs  varies  with  the  density  of  the  gases,  and  the  more  widely  they 
differ  in  this  respect,  the  more  rapid  is  the  difi^on.  The  rapidity 
with  which  a  light  gas  diffuses  into  a  heavy  one  may  be  shown  by 
means  of  a  diffusion  tube,  consisting  of  a  glass  tube  12  inches  long,  one 
end  of  which  is  closed  with  a  dry  porous  substance,  such  as  a  plug  of 
plaster  of  Paris :  when  this  is  filled  with  hydrogen  gas  at  the  pneu- 
matic trough,  and  supported  so  that  the  water  shall  stand  at  the 
same  level  on  the  inside  and  on  the  outside,  water  will  be  seen  to 
rise  up  the  tube,  and  will  continue  to  do  so  in  opposition  to  gravity, 
until  in  a  few  minutes,  it  will  be  some  inches  higher  than  the  water 
outside,  in  consequence  of  the  gas  escaping  through  the  pores  of  the 
plaster,  and  diffusing  itself  into  the  air  more  rapidly  than  the  air 
passes  in  and  diffuses  itself  through  the  hydrogen.  Experiments  made 
in  this  way  show  that  the  diffusiveness  of  a  gas  is  in  the  inverse  pro- 
portion of  the  square  root  of  its  density.  The  density  of  air  being  1, 
the  square  root  of  that  density  '=  1,  and  its  diffusiveness  =  1,  the 
density  of  hydrogen  =  0*0692,  the  square  root  of  that  density  = 
0*2632,  and  its  diffusiveness  j^,^  =  3*7994,  or  in  an  actual  experiment 
3*83.  That  is  to  say,  while  one  measiu'e  of  air  is  passing  into  the 
diffusion  tube,  3*83  measures  of  hydrogen  gas  are  passing  out  of  it. 

When  different  gases  are  introduced  into  the  difiusion  tube,  each 
maintains  its  own  rate  of  diffusion.     The  rate  of  difiusion  is  increased 
by  a  rise  of  temperature,  but  not  so  rapidly  as  the  direct  expansion  by 
beat. 
The  process  of  diffWon  performs  aa  important  part  in  nature.  I 


"  Accumulations  of  gases,  which  are  imfit  for  the  support  of  animal 
and  vegetable  life,  are  by  its  means  silently  and  speedily  dispened, 
and  this  process  thereby  contributes  lar:gdy  to  maintain  that  uni- 
formity in  the  composition  of  the  aerial  ocean  which  is  so  essential  to  the 
comfort  and  health  of  the  animal  creation.  Respiration  itself,  but  for 
the  process  of  diffusion,  would  fail  of  its  appointed  end,  in  rspidly 
renewing  to  the  lungs  a  fresh  supply  of  air  in  place  of  that  which  has 
been  rendered  unfit  for  the  support  of  life  by  the  chemical  changei 
which  it  has  undergone."  (Miller, '  Elements  of  Chemistry,'  part  L) 

The  escape  of  a  gas  through  a  minute  aperture  into  a  vacuum  is 
called  Effusion,  which  see ;  and  the  passage  of  gases  through  cai^Uaiy 
tubes  into  a  rarified  atmosphere  belongs  to  Tbanbfibatiok,  while  the 
passage  of  gases  through  (fiaphragms  must  be  referred  to  endcssMsia. 
[Osmose.] 

Liquids  diffuse  themselves  among  each  other,  except  in  those 
few  cases  where  they  are  not  miscible,  as  in  the  case  of  oil  and 
water,  or  but  little  miscible,  as  ether  and  water.  In  most  cases 
however,  the  adhesion  between  the  particles  of  dissimilar  fluids  is 
very  perfect,  so  that  they  become  completely  incorporated;  so  much 
so,  that  an  actual  penetration  of  one  body  by  the  other  seems  to 
take  place,  since  the  mixture  occupies  less  bulk  than  the  liquids  did 
separately.  Thus  100  parts  of  alcohol  mixed  with  100  of  water 
wUl  measure  only  196  parts,  and  the  same  proportions  of  sulphuric 
acid  and  water  will  measure  only  185  parts. 

The  phenomena  of  liquid  resemble  those  of  gaseous  diffunoo.  We 
have  seen  that  hydrogen  will  descend  to  mix  with  chlorine,  and 
that  this  heavy  gas  will  ascend  to  diffuse  itself  among  the  pariides 
of  the  hydrogen ;  so  also,  if  a  tall  glass  jar  contain  at  the  bottom 
one  part  of  sulphuric  acid,  and  over  this  two  parts  of  the  blue 
infusion  of  litmus,  introduced  so  as  not  to  mix  with  the  acid,  the 
heavier  add  will  in  two  or  three  days  have  diffused  itself  through  the 
liquid,  and  the  progress  of  the  diffusion  may  be  noted  by  the  gradual 
cimnge  in  colour  from  blue  to  red. 

The  subject  of  difiusion  is  greatly  indebted  to  Professor  Graham, 
who  has  obtained  some  interesting  results  by  very  simple  means.  His 
apparatus  consisted  of  a  number  of  4-oz.  jars  with  opening  in  the 
necks  of  1*24  inch  in  diameter,  for  containing  the  trial  solutions,  and 
a  number  of  30-oz.  cylindricid  vessels  for  contdning  the  small  jars. 
The  solution  to  be  tried  was  poured  into  a  4-oz.  jar  to  within  half- 
an-inch  of  the  top ;  it  was  then  filled  up  with  pure  water,  dosed  with 
a  glass  plate,  and  let  down  into  the  cylindrical  vessel,  into  which  was 
carefully  poured  about  20  oz.  of  distilled  water ;  the  glass  plate  ^-as 
then  cautiously  removed,  and  the  apparatus  was  kept  undisturbed  at  a 
steady  temperature  for  several  days.  When  the  result  had  to  be  ex- 
amined, the  mouth  of  the  solution  jar  was  again  dosed  and  the  jar 
withdrawn  from  the  vessel,  the  water  of  which  was  evaporated  and  the 
sdt  that  had  entered  into  it  thus  determined  by  wdght. 

From  numerous  experiments  conducted  in  this  way  it  was  found : 
I.  That  when  solutions  of  the  same  substance,  but  of  different  degrees 
of  strength,  were  employed,  the  quantities  diffused  in  equal  times  were 
eceteris  paribus  proportional  to  the  quantity  in  the  solution.  Thus  in 
4  solutions  of  common  salt,  containing  respectively  1,  2,  3,  and  4  parts 
of  salt  per  cent.,  it  was  found  that  in  8  days  the  quantities  diffused 
were,  in  No.  1,  2*78  grains,  in  No.  2,  5*54  grains,  or  just  double ;  in 
No.  8,  8*37  grains,  or  treble,  and  in  No.  4,  11*11  grains,  or  four  times 
the  amount  diffused  from  the  first  solution.  II.  That  the  quantities 
of  the  substances  diffused  from  solutions  containing  equal  weights 
of  different  bodies,  varied  with  the  nature  of  the  substance,  aa  in  the 
following  table.  Each  solution  contained  20  parts  of  the  aolid  in 
100  parts  of  water,  and  was  exposed  for  8  days  at  a  temperature  U 
60*5  degrees. 

Sp.  gr.  of  iolutioii     Wdght  in  craina 
diiAiMd. 
58-6S 

Sl-56 
69*SS 
26*74 
S6'S1 
26.94 
62*59 
13*24 
3*08 

Saline  substances  were  found  to  arrange  themsdves  in  groups,  the 
members  of  each  group  bdng  equidiffusive,  and  the  rates  of  difllisi<Hi 
in  each  group  connected  with  the  rate  of  diffudon  of  the  other  groups 
by  a  simple  numerical  relation.  Isomorphous  salts  had  generally  eqiuJ 
rates  of  diffusion.  Seven  such  groups  were  made  out.  In  Na  1,  were 
hydrochloric,  hydriodio,  and  hydrobromic  adds,  and  perhaps  also  nitrie 
add.  These  acids  were  found  to  be  the  most  diffudble  subetances 
known.  Group  2,  contains  hydrate  of  potash  and  probably  ammonia. 
Group  3,  nitrate  of  potash,  nitrate  of  ammonia,  chloride  of  potassium, 
muriate  of  ammonia,  and  chlorate  of  potadL  No.  4,  nitrate  of  soda, 
and  chloride  of  sodium.  No.  5,  sulphate  of  potadi,  oarbonate  of 
potash,  sulphate  of  ammonia,  and  ferro-cyanide  of  potasdum;  pro- 
bably alfio  chromate  and  bi-chromate,  bi-carbonate,  and  acetate  of 
potadi,  and  ferrld-cyanide  of  potasdum.  No.  6,  sulphate  and  carbon- 
ate of  soda ;  and  No.  7,  sulphate  of  magnesia.    In  the  following  table 


Snbstanees  used* 

at  60* 

Chloride  of  sodlam   • 

• 

M265 

1*185 

Kitrateoftoda 

,        , 

1-130 

Oil  of  vitriol 

•    • 

1*108 

Sugar  candy     • 

•       • 

1-070 

Barley  sugar        • 

•    • 

1*066 

Starch  sogar     •        • 

•       • 

1-061 

Treadc  of  cane  sugar 

•        • 

1*069 

Onm  arabio 

•    • 

1*060 

Albumen          • 

•        • 

1*058 

62» 
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will  be  found  some  numerical  resiilta  obtained  by  comparing  together 
the  Bquaree  of  the  times  in  which  equal  quantities  of  diflFerent  salts  are 
diffused.  The  second  column  shows  the  relative  difi^ibility  of  the 
different  groups  of  the  hydrochloric  acid  group;  the  third  colunm 
gives  the  times  required  for  the  diffusion  of  equal  weights  of  the 
members  of  each  group ;  and  the  fourth  shows  the  ratio  of  the  squares 
of  those  times  of  equal  diffusion. 


Batio  of  squares 

Rate  of 

Times  of  equal 

of  times  of 

Groups.              diffkision. 

diffusion. 

equal  diffusion. 

1.  Hydrochlorio  aeld    •     1-000 

S*960 

2 

2.  Hydrate  of  potash    •    0-800 

4*930 

S 

8.  Nitrate  of  potash      •     0-565 

7000 

6 

4.  Nitrate  of  soda    .     •    0*462 

8-573 

9 

5.  Sulphate  of  potash    .     0*400 

9*900 

12 

6.  Sulphate  of  soda  .     .     0*326 

12-125 

18 

7,  Sulphate  of  magnesia    0*200 

19*800 

48 

in.  Liquid  diffxision  is  most  regular  in  dilute  solutions.  It  was 
also  found  that  the  quantity  of  a  substance  diffused  from  a  solution  of 
uniform  strength  increased  with  the  temperature,  but  that  the  ratio  of 
diffusion  between  different  bodies  at  the  same  temperature  was  con- 
stant. It  was  found  also,  that  of  the  whole  quantity  rather  more  than 
one-fourth  was  diffused  during  the  first  two  days;  the  quantities 
diffused  during  each  remaining  period  of  two  days  being  very  nearly 
equal  IV.  "When  two  substances  which  do  not  combine  chemically, 
but  having  different  degrees  of  diffusibility,  were  mixed  in  solution 
and  placed  in  a  diffusion  cell,  the  more  diffusible  substance  passed  out 
more  rapidly  than  the  other,  so  that  a  jMirtial  separation  of  the  two 
bodies  could  be  effected  by  this  means.  Thus  the  quantities  of  the 
carbonates  of  soda  and  of  potash,  diffused  in  the  same  time  from  a 
solution  containing  equal  parts  by  weight,  were  as  the  munbers  35  and 
65  nearly.  It  was  even  found,  that  in  some  cases  chemical  decomposi- 
tion could  be  produced  by  liquid  diffusion.  Thus  a  solution  of  com- 
mon alum  (which  is  a  compound  of  sulphate  of  alumina  and  sulphate 
of  potash)  arranged  so  as  to  diffuse  into  water,  the  sulphate  of  potash 
passed  out  more  raiiidly  than  the  sulphate  of  alumina.  Y.  It  was 
found  in  the  case  of  dilute  solutions  that  one  substance  will  diffuse 
into  water  which  already  contained  another  substance  in  solution,  just 
as  into  pure  water. 

The  reader  who  desires  to  pursue  this  subject  fiurther,  is  referred  to 
Professor  Graham's  Papers,  contained  in  the  '  Philosophical  Transac- 
tions'  for  1850. 
DIFLUAN.    [UrioAcid.] 

DIGAMMA,  or  YAU,  is  the  name  given  by  grammarianB  to  a  letter 
which  once  belonged  to  the  ancient  alphabet  of  the  Greeks.  It 
appears  to  have  occupied  the  sixth  place  in  that  alphabet,  for  while 
epsilon  is  employed  as  the  numerical  symbol  for  fivt,  the  next  letter, 
as  that  alphabet  is  now  arranged,  is  the  representative  of  Hven. 
Moreover,  this  position  of  the  di^mma  will  correspond  precisely  with 
that  of  vau  or  vjaf  of  the  Hebrew,  and  of/  in  the  Latin  alphabet,  two 
letters  of  kindred  power  and  form.  A  further  argument  may  be 
found  in  the  principles  which  would  seem  to  have  determined  the 
arrangement  of  the  Greek  alphabet.  [Alphabet,  vol.  L,coL  235.]  The 
letter  is  still  to  be  seen  in  many  inscriptions.  [Alphabet,  voL  L, 
cols.  240-2,  plate  ii.,  Nos.  20,  21,  26.]  With  regard  to  the  power  of 
the  letter,  it  is  now  the  general  and  well-established  opinion  that  it  is 
equivalent  to  our  own  w.  Its  name  has  been  evidently  derived  from 
the  similarity  of  its  symbol  F  to  a  repetition  of  the  Greek  gamma  V. 

The  use  of  the  digamma  prevailed  more  particularly  in  the  ^olic 
dialect  of  the  Greek  tongue.  In  the  other  dialects  it  was  commonly 
dropped,  particularly  the  Attic;  and  as  this  became  the  favourite 
dialect  of  Grecian  literature,  the  digamma  at  last  escaped  from  the 
alphabet ;  and  even  the  Homeric  poems,  which  had  been  written  in  a 
dialect  still  possessing  the  digamma,  were  presented  to  the  Athenians 
without  that  letter,  to  the  serious  injury  of  the  metre.  But  though 
the  form  of  the  digamma  vrsus  not  admitted  into  the  Attic  alphabet, 
the  vowel  o  was  occasionally  used,  so  as  virtually  to  represent  it,  as  in 
oi5a,  oiKos,  oivos,  equivalent  to  FIAA,  FIK02,  FIN02  (comp.  the  Latin 
video,  victa,  vinum) ;  and  it  was  altogether  superfluous  to  prefix  the 
digamma,  F0IK02,  as  was  sometimes  done.  Other  substitutions  for  the 
digamma  are  /3,  as  fioiyos  for  Foiyos  or  otvos,  tfiaot  for  ffaw  or  €o«,  fipoZov 
for  fpolov  or  ^o^ov,  fipi(a  for  fptfo  or  ^ifo  (Cf.  Germ,  vmrz-el  and  our  v^ort— 
root) ;  secondly,  ov,  as  Ouapfwv  for  Yarro ;  thirdly,  v,  as  avpriKTo^  for 
a-FfniKros  or  apptiieros,  avus  for  oFcoi  or  ij«y.  Whether  y  is  ever  sub- 
stituted is  disputed.  Some,  supported  by  the  analogy  of  the  French 
habit,  as  gdter  for  vastare,  and  the  repeat^  authority  not  only  of  the 
Hesychian  glosses  but  of  MSS.,  hold  that  ytOfy,  yufxara  or  ytifiara, 
ytvTo  are  genuine  dialectic  varieties  of  fe^ey,  Fttfuxra,  Fevro,  Ahrens 
on  the  other  hand  regards  the  r  as  a  clerical  error  for  F.  A  stiU  more 
violent  substitution  is  that  of  p  for  f,  as  ZtlpoiKm  for  Z^ZFoikws  or 
8e5o(X(tf7,  of  which  we  have  the  converae  in  our  vmbbUh  for  rubbish, 

^  The  Latin  language,  being  more  closely  connected  with  the  ^olic 
dialect  of  the  Greek,  is  abundant  in  the  use  of  this  letter ;  for  the  true 
pronunciation  of  the  v  or  u  coruonans  must  have  been  the  same  as 
our  to,  or  it  could  not  have  so  readily  interchanged  with  the  vowel  u. 
The  Greek  words  «ov,  tap,  c<nr«pof,  wria,  loy,  appear  in  Latin  as  ovum, 
vlr,  vesperus,  vesta,  viola.  In  the  last  instance  indeed  there  are  two 
other  points  of  difference,  the  Latin  word  being  feminine^  like  rosa 
▲BTS  Aia>  SCI.  DIY.  VOL.  m. 


compared  with  the  Greek  ^o^ov ;  and  secondly,  a  diminutive,  which  is 
well  smted  to  the  siw  of  the  flower.  Sometimes  a  b  appears  in  the 
Latm  word,  where  the  .ffiolic  Greek  must  have  had  the  digumma,  as 
pr^  compared  with  rpaSs ;  or  an  /,  Formia!  compared  with  Ormia. 

The  (Usappearance  of  the  digamma  in  one  dialect  and  its  retention 
in  another  is  in  perfect  accordance  with  what  is  seen  in  modem 
languages.  In  our  own  we  have  ceased  to  pronounce  the  w  in  who, 
wJwse,  two,  sword, anncer,  whole;  while  in  one  and  once  we  have  the 
sound  without  the  character,  and  yet  drop  it  again  in  only.  The  Danish 
dialect  of  the  Teutonic  language  is  remarkable  for  throwing  off  the  w, 
thus  word  in  the  mouth  of  a  Dane  is  ord. 

For  the  assertions  of  the  grammarians  and  the  opinions  of  the 
learned  with  regard  to  the  digamma,  see  Kidd's  edHion  of  Dawes's 
'Miscellanea  Critica,'  pp.  175-886.  The  editor  has  given  a  list  of  the 
Greek  words  which  he  supposes  once  to  have  possessed  this  letter.  A 
more  complete  discussion  of  the  subject  is  to  be  found  in  Ahrens, '  De 
GrsecsD  Linguse  Dialectis.' 
DIGEST.  [Corpus  Juris;  Justinian's  Legislation.] 
DIGESTER.  A  strong  steam-tight  vessel,  usually  of  iron  or  copper 
m  which  water  and  other  materials  can  be  heated  considerably  beyond 
ttieir  boiling  points;  this  form  of  apparatus  was  first  contrived  by 
Papm,  and  is  hence  frequently  termed  Papin's  digester.  The  foUowing 
la  a  description  of  two  vessels  of  this  description  which  are  frequently 
employed  by  chemists. 

The  first  is  constructed  entirely  of  Low  Moor  wrought-iron,  and  con- 
sists of  a  cyhnder  a  a  (Jig.  1),  closed  at  the  bottom,  and  welded  in  one 
piece  by  the  steam-hammer.     The 
cylinder  is  18^  inches  long,  g  inch  Fig.  1, 

in  thickness,  and  3  inches  internal 
diameter;  it  is  furnished  at  top 
with  a  flanch,  b  b,  IJ  inch  broad 
and  §  inch  thick,  its  upper  surface 
turned  true,  and  having  an  internal 
annulus  sunk  ^j^  inch  below  the  level 
of  the  surrounding  surface.  The 
cap  of  the  digester,  o  o,  is  made  to 
fit  upon  this  flanch,  with  which  it 
corresponds  in  thickness  and  dia- 
meter; it  is  furnished  with  a  pro- 
jecting face  i  inch  deep,  fitting  the 
mouth  of  the  cylinder  exactly. 
Within  the  circle  of  this  project- 
ing face,  the  cap  is  perforated  by 
two  apertures,  into  one  of  which 
is  securely  fixed  the  cast-iron  tube 
d  d,  closed  at  the  bottom,  6  inches 
long  and  4  inch  internal  diameter, 
forming  a  mercury  bath  for  the 
reception  of  a  thermometer.  The 
other  aperture,  which  is  bouched 
with  brass,  serves  as  the  bed  of  the 
safety  valve  e,  which  consists  of  a 
pie6e  of  brass  wire  J  inch  diameter,  sUghtly  flattened  on  two  sides  and 
furnished  with  a  head  acciuutely  ground  to  the  surface  of  the  cap  • 
pressure  is  applied  to  this  valve  in  the  usual  manner  by  the  lever  and 
weight  /  g.  Both  the  flanch  and  cap  are  perforated  by  four  holes  for 
^e  reception  of  four  screw  bolts  4  inch  in  diameter,  which  are  inserted 
from  below,  and  work  into  nuts  that  can  be  tightly  screwed  up  by  a 
lever  key.  The  whole  of  the  pressure  produced  by  these  screw  bolts 
is  made  to  take  effect  exclusively  upon  the  surface  of  a  leaden  washer 
I  inch  thick,  placed  in  the  sunken  annulus  above  mentioned  :  and  thus 
the  apparatus  is  made  perfectly  impervious  to  gases 
and  vapours,  even  under  the  enormous  pressure  of 
more  than  100  atmospheres.  In  this  digester,  vola- 
tile liquids  enclosed  in  glass  tubes  of  large  dimen- 
sions and  moderate  thickness  of  glass,  may  be 
exposed  to  any  temperature  below  redness  with 
safety.  Water  is  generally  used  in  this  digester, 
but  other  and  less  volatile  liquids  may  of  course 
be  substituted  if  desired:  in  most  experiments, 
however,  it  is  important  that  the  pressure  upon 
the  exterior  of  the  glass  tubes  should  not  be  much 
less  than  that  in  their  interior,  and  this  condition 
is  generally  secured  by  the  employment  of  water  in 
the  apparatus. 

The  second  digester  is  made  of  wrought  copper  and 
is  of  smaller  dimensions,  being  especially  designed 
for  the  heating  of  chemical  substances  without  the 
intervention  of  glass  tubes.  It  consists  of  a  wrought 
copper  tube,  a  a  {Jig,  2),  18  inches  long,  14  inch 
internal  diameter,  and  4  inch  in  thickness,  drawn 
from  a  solid  mass  of  the  metal  by  a  recently  invented 
process.  This  tube  is  closed  at  bottom  by  a  screw 
plug,  and  is  furnished  at  top  with  a  brass  flanch,  b  b, 
1|  inch  broad  and  1  inch  thick,  screwed  upon  the 
copper  tube :  the  vessel  thus  formed  is  closed  by  the 
brass  cap  o  o,  of  the  same  dimensions  as  the  flanch  upon  which 
it  fits.    The  cap  is  furnished  with  aj^t?3ll>roJ6ction  1  inch  deep, 

MX 


Fig.  a. 


iptm 


esi 


DIGESTION. 


DILIGENCE. 


S3% 


fitting  the  copper  tube,  and  pierced  with  a  central  aperture  p,  tapped 
to    receive  the  screw  plug   E,  which,  with  the   intervention   of   a 
collar  of  lead,  eflfectually  cloaea  the  aperture.     The  cap  o  o  ia  secured 
to  the  digester  by  three  screw  bolts  4  ii^ch  in  diameter,  which  are 
inserted  from  above  and  screw  into  the  lower  flanch.    Perfect  imper- 
meability to  gases  is  secured,  as 
in  the  iron  digester,  by  a  sunken 
annulus  and  a  ring  of  lead.    When 
it  is  desirable  to  collect  the  gases 
evolved  during  any  operation  in 
this  digester,  the  plug  E  is  replaced 
by  a  carefully  made  stopcock,  to 
the  nozzle  of  which  a  gas-delivery 
tube  can   be  attached,  when  the 
reaction  is  completed.    This  diges- 
ter is  heated  by  means  of  a  cylin- 
drical copper  oil-bath  placed  in  a 
gas-stove,  as  shown  in  Jig,  8.     The 
gas  -  stove   consists    of    a    strong 
wrought  -  iron    framework,    A    A, 
around  which  is  fixed  the  sheet- 
iron  cylinder  B  B  closed  at  the 
bottom,    but    furnished   with    a 
draught  regulator  o,  and  contracted 
at  top  by  a  ring  of  sheet  iron  so  as 
just  to  admit  the  cylindrical  oil- 
bath  D  D,  the  flanch  of  which  rests 
upon  the  upper  eirtremities  of  the 
wrought-iron  framework,  which  are 
turned  inwards  for  this   purpose. 
The    sheet-iron    cylinder    is    sur- 
rounded by  another  of  polished  tin 
plate  to    prevent    the    too  rapid 
radiation  of  heat;  there  is  an  in- 
terval of  half  an  inch  between  the 
two  cases,  and  both  are  pierced 
with  holes  at  E  for  the  exit  of  the 
products  of  combustion.     A  ^-inch 
copper  pipe,   F,  pierced  with  eighteen  or  twenty  small  apertures, 
forms  the  gas-burner.     By  this  arrangement,  it  is  easy  to  maintain 
an  almost  constant  degi-ee  of  heat  for  any  length  of  time.      The 
temperature  is  ascertained  by  the  thermometer/,  immersed  in  the  oil- 
bath  through  an  aperture  bored  in  the  cap  and  flanch  of  the  digester 
for  this  purpose.     This  gas-stove  is  also  used  for  heating  the  iron 
digester,  but  without  the  intervention  of  the  oil-bath. 

DIGESTION,  in  Chemistry,  and  especially  in  Pharmaceutic  Che- 
mistry, is  the  exposure  of  any  substance  to  paji^ial  or  total  solution  in 
a  fluid,  either  at  common  temperatures  or  with  a  gentle  he^t :  thus  in 
the  preparation  of  tinctures,  the  substance  whose  active  principle  is  to 
be  extracted  is  said  to  be  dUjested  in  alcohol  or  spirit  of  wine,  generally 
diluted  with  water.  It  is  commonly  performed  in  a  glass  flask  or  bolt- 
head  which  should  not  be  more  than  half  filled,  and  covered  with  a  piece 
of  wet  bladder,  so  that  the  evaporation  of  the  menstruum  or  spirit  may 
be  prevented  as  much  as  possible ;  if  the  heat  be  so  great  as  to  en- 
danger the  bursting  of  the  vessel  or  the  bladder,  the  latter  should  be 
pierced  with  one  or  more  small  holes. 

The  flask  may  be  heated  either  by  means  of  the  sun's  rays,  of  a 
common  fire,  or  of  the  sand-bath,  or  a  stove  :  when  the  heat  is  so  great 
that  it  would  occasion  the  loss  of  a  valuable  menstruum,  as  spirit  of 
wine,  without  any  provision  for  condensing  it  being  employed,  a  dis- 
tilling apparatus  should  be  made  use  of.  Formerly  a  method  of 
digestion  called  circulation  was  resorted  to ;  this  consisted  in  luting  a 
close  head  on  the  digesting  vessel,  in  which  the  vapour  was  condensed, 
and  ran  back  into  the  digester  without  loss,  it  being  condensed  in  the 
head  merely  by  exposure  to  the  air. 

DIGIT,  a  fiiiger,  a  term  employed  to  signify  any  symbol  of  number 
from  0  to  9.  According  to  the  original  application  of  the  term,  the 
first  ten  numbers  should  be  called  digits,  but  universal  practice  em- 
ploys the  word  to  signify  the  ten  symbols  used  in  reckoning  number. 
Thus  ten  (10)  is  a  number  of  two  digits. 

DIGITALIG  ACID.  A  white  crystalline  acid  possessing  a  peculiar 
odour,  and  found  in  purple  foxglove.  It  is  very  soluble  in  water,  less 
so  in  alcohol,  and  still  less  soluble  in  ether.  It  readily  imdergoes 
spontaneous  decomposition,  and  has  not  been  analysed. 

pIGITALIN  (C^^H.gO,).  This  name  has  been  given  to  the  active 
principle  of  the  purple  foxglove ;  little  is  known  of  its  properties,  and 
it  has  by  some  been  supposed  to  be  a  mixture  of  three  bodies,  called 
digitaline,  diijitalin,  and  ditjitalose.  Further,  digitalicrine,  and  digitor 
losine  are  also  the  names  of  bodies  derived  from  the  same  source.  The 
whole  subject  requires  re-investigation. 

DIGITA'LIS  PURPU'REA,  fox-glove,  a  biennial  plant,  of  which 
the  leaves  and  seeds  are  used.  The  leaves  are  sometimes  accidentally 
confounded  with  those  of  different  species  of  Verbascum,  and  of  the 
Conyza  squarrosa.  The  most  powerful  leaves  are  those  procured  from 
plants  growing  on  the  simnv  sides  of  hills,  those  of  the  second  year 
only  should  be  collected.  They  must  be  carefully  dried,  and  protected 
from  damp,  and  kept  in  the  dark.  The  active  principle  appears  to 
reeide  in  an  extractive  substance,  which  by  careful  evaporation  may  be 


crystallised,  and  to  which  the  name  of  Digitaline  has  been  given.  This 
principle  is  soluble  in  water,  in  alcohol,  and  sparingly  in  ether.  It  is 
very  poiaonous.  One  grain  dissolved  in  a  little  water  killed  a  rabbit  in 
a  very  short  time.  Digitalis  is  given  in  powder,  made  into  pills,  or  in 
an  alcoholic  tincture.  Diversity  of  opinion  exists  respecting  its  primary 
action  on  the  system,  some  writers  considering  it  as  primarily  a  stimu- 
lant, and  the  sedative  effect  a  consequence  of  the  previous  excitement ; 
others  regarding  it  as  a  direct  sedative.  It  is  most  likely  that  it  acta 
in  both  ways  according  to  the  dose,  and  frequency  of  administration. 
If  a  small  dose  be  given,  aud  repeated  at  short  intervals,  a  stimulant 
action  will  be  most  obvious,  followed  at  a  considerable  interval  by  a 
sedative  effect.  If  on  the  other  hand  a  large  dose  be  given  at  first, 
the  sedative  action  is  immediately  displayed.  The  effect  varies  aUo 
with  the  position  of  the  person,  being  different  according  as  he  ia 
standing,  sitting,  or  reclining. 

Digitalis  \&  the  most  perfect  example  known  of  a  cumulative  poiaon, 
as  it  may  be  used  for  some  time,  if  the  doses  be  small,  without  pro 
ducing  any  manifest  effect  for  several  days,  when  suddenly  faiutness, 
intermittent  pulse,  giddiness,  and  other  alarming  symptoms  appear. 
These  are  best  combated  by  vital  stimulants,  such  as  warm  brandy  and 
water. 

Digitalis  has  the  power  of  reducing  in  a  remarkable  degree  the 
heart's  action,  bringing  down  the  pulse  from  120  or  more  to  60  or  40 
beats  in  a  minute,  and  causing  it  to  become  at  the  same  time  inter- 
mittent. On  this  power  depends  its  medical  value  in  some  diseases. 
It  is  remarkable,  however,  that  while  it  thus  lowers  arterial  action,  it 
excites  the  absorbents  and  the  kidneys  to  increased  action,  and  so 
proves  a  valuable  diuretic  in  dropsy  and  some  other  diseases.  It  ia 
most  useful  in  organic  affections  of  the  heart,  and  in  the  latter  stagej 
of  some  inflammatory  affections,  such  as  pneumonia,  in  phthisis  pul- 
monalis,  chronic  peritonitis,  and  irritative  or  nervous  fever.  In  the 
inflammatory  or  turgescent  stage  of  hydrocephalus  acutus,  sdong  with 
calomel,  Golis  states  it  to  be  very  valuable. 

As  a  diuretic,  it  is,  like  most  medicines  of  that  class,  uncertain  in  its 
effects :  it  seldom  answers  if  much  inflammatory  action  exist  when  it 
is  exhibited.  To  render  it  more  certain  it  is  generally  given  along 
with  calomel,  and  squills,  or  some  other  diuretic.  Digitaline  has  been 
recommended  by  Dr.  Christison  and  others. 

DIGITOLEIC  ACID.  A  crystallme  fatty  acid,  found  in  the  purple 
foxglove.  A  number  of  salts  have  been  prepared  from  it,  but  neither 
these  nor  the  acid  itself  have  been  analysed. 
DIGNITIES.  [Titles  op  Honour.] 
DI-IODOCODEINE.  [Opium,  Alkaloids  of]. 
DILAPIDATIONS.  In  its  legal  sense,  this  term  is  confined  to  the 
pulling  down  or  destroying,  in  any  manner,  any  of  the  houses  or 
buildings  belonging  to  an  ecclesiastical  benefice,  or  suffering  them  to 
run  into  ruin  or  4^0*7*  <>r  wasting  or  destroying  the  woods  of  the 
Church,  or  suffering  any  wilful  waste  in  or  upon  the  inheritance  of  the 
Chxirch.  An  incumbent  is  bound  to  keep  the  buildings  in  repair,  re- 
storing and  rebuilding  where  necessary  accordiog  to  the  original  form, 
without  addition  or  modem  improvement,  but  he  is  not  bound  to 
supply  or  maintain  anything  in  the  nature  of  ornament,  such  as  paint- 
ing (unless  necessary  to  preserve  exposed  timbers  from  decay),  whit^ 
washing,  and  papering.  For  damages  calculated  on  this  principle  the 
successor  may  bring  his  action,  either  in  the  courts  of  common  law  or 
in  the  spiritual  court,  against  his  predecessor,  or,  if  he  be  dead,  against 
his  executors. 

The  right  to  damages  for  dilapidations,  as  between  other  persons, 
is  governed  either  by  the  laws  relating  to  waste  and  repairs,  or  by 
special  contract. 
DILATATION.    [Heat.] 

DILATATION  OF  THE  HEART.  [Heabt,  Diseasks  of.] 
DILIGENCE,  in  the  law  of  Scotland,  is  an  expression  nearly  equiva- 
lent to  "  process  "  in  the  law  of  England.  It  includes  the  various  means 
by  which  the  person  may  be  seized  and  imprisoned,  the  property 
attached  and  disposed  of,  to  the  end  of  enforcing  payment  of  debt  or 
performance  of  any  civil  obligation ;  and  witnesses  compelled  to  give 
their  evidence,  or  to  produce  books,  writings,  &c  It  would  not  give 
a  comprehensive  view  of  the  object  of  this  procedure  to  say  that  it  is 
for  the  purpose  of  carrying  out  the  judgments  of  the  courts  of  law, 
because  it  ia  a  characteristic  of  Scottish  procedure  that  not  only  will 
an  agreement  properly  executed  between  parties  to  allow  diligence  to 
proceed  without  a  judgment  (as  in  a  warrant  to  allow  judgment  to  be 
entered  up  in  England)  be  a  sufficient  warrant  for  diligence,  but  there 
are  certain  pecuniary  obligations,  of  which  it  is  the  characteristic  that 
summary  or  the  more  rapid  kind  of  diligence  can  prooeed  on  them  if 
they  are  not  in  any  way  vitiated  or  imperfect.  These  documents  are 
bills  of  exchange  and  promissory  notes,  and  the  facility  of  recovering 
the  debts  contained  in  such  documents,  by  a  rapid  method  of  execu- 
tion, is  a  marked  feature  in  the  mercantile  code  of  Scotland,  and  one 
which  is  believed  to  have  beneficial  effects.  Before  diligence  can  iMue, 
such  a  document  must  be  protested  and  registered  in  the  books  of 
some  competent  comrt,  and  thence  the  diligence  issues,  as  if  it  were 
founded  on  the  decision  of  the  court  The  registers  being  accessible 
to  the  public  on  payment  of  certain  fees,  this  facility  for  tracing  the 
initial  steps  of  baiilu*uptcy  is  made  use  of  by  members  of  the  mer- 
cantile community  of  Scotland,  who  have  a  machinery  by  which  they  cab 
inform  each  o^er  of  the  persons  whose  names  appear  on  the  register. 
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Diligence  ie  either  against  the  person,  by  imprisonment,  or  against 
the  estate,  by  attachment  and  sale.  The  latter  class  is  divided  into 
two  kinds— that  against  the  heritable  or  real  estate  [Adjudication], 
and  that  against  the  moveable.  This  latter  admits  of  a  subdivision 
into  an  attachment  of  property  in  the  debtor's  possession,  called  in  the 
ordinary  case  Poinding  [Poinding],  but  where  it  is  by  a  landlord  for 
rent,  sequestration  ;  and  an  attachment,  in  the  hands  of  a  person  who 
is  owing  money  to  the  debtor  or  holds  property  belonging  to  the  debtor 
in  his  custody.  [Arrestment.]  Formerly  diligence,  in  the  greater 
number  of  cases,  proceeded  on  the  clumsy  fiction  that  the  debtor, 
being  charged  to  pay  in  the  name  of  the  sovereign  and  refusing,  was  to 
be  denounced  a  rebel  by  a  messenger  at  arms,  who  certified  that  he 
performed  the  denunciation  by  three  blasts  of  a  trumpet,  and  it  was 
nominally  as  a  rebel  that  his  person  or  estate  was  seized.  A  more 
simple  and  economical  procedure  has  now  been  substituted. 

DILITURIC  ACID.  An  acid,  the  existence  of  which  has  not  been 
fully  proved,  said  to  be  produced  by  the  action  of  boiling  hydrochloric 
acid  upon  allozantine. 

DILUENTS  comprise  those  liqiuds  which  are  used  to  dilute  the 
fluids  of  the  human  body,  and  thereby  modify  their  nature.  They 
are  employed  when  the  secretions  are  too  viscid,  or  the  contents  of  the 
stomach,  of  the  intestines,  or  any  of  the  glands  are  too  acrid,  and 
also  when  the  heat  of  the  body,  as  indicated  by  thirst,  &c.,  is  too 
great,  and  causes  a  feeling  of  uneasiness.  They  manifest  their  bene- 
ficial effects  most  quickly  when  the  contents  of  the  stomach  or  upper 
part  of  the  intestines  require  to  be  diluted,  as  in  the  case  of  many 
poisons ;  but  they  also  reach  the  kidneys  or  skin  in  a  very  short  time 
after  their  introduction  into  the  system,  and  render  less  acrimonious 
the  secretions  of  these  organs.  Their  utility  in  allaying  the  thirst  of 
patients  affected  with  fevers  and  other  inflammatory  complaints  is 
well  known,  and  from  such  patients  they  ought  never  to  be  withheld, 
as  they  were  at  one  tiine,  when  erroneous  notions  on  the  subject  pre- 
vailed, as  they  not  only  mitigate  the  sufferings  of  the  invalid,  but  often 
determine  to  the  skin,  and  cause  a  critical  perspiration.  It  is  equally 
cruel  and  injurious  to  withhold  drinks  of  a  mild  kind  from  dropsical 
subjects,  though  they  require  to  be  used  by  such  persons  in  greater 
moderation. 

Water  is  the  simplest,  and  often  the  best  diluent,  but  it  may  be 
rendered  more  agreeable  in  some  cases  by  being  made  into  toast-water, 
or  by  having  acid  or  other  substances  added  to  it.  Whey  or  butter- 
milk are  also  agreeable  diluents  in  many  cases.  The  excessive  use  of 
fluids  at  meal-times  seems  to  be  hurtful  to  digestion ;  and  diluents 
appear  to  be  less  proper  for  persons  of  a  soft  and  lymphatic  constitu- 
tion than  for  the  robust  and  sanguine.  Children  of  a  scrofulous  con- 
stitution do  not  prosper  so  well  on  a  fluid  as  on  a  dry  diet ;  they 
should  therefore  be  allowed  liquids  in  a  very  moderate  degree,  espe- 
cially towards  evening.  A  dry  diet  is  rigidly  enforced  on  all  persons 
training  for  athletic  feats. , 

DIMENSION  (algebra),  a  term  which  is  used  in  the  same  sense  as 
Degree.  Thus  c^y  is  of  Uiree  dimensions  or  of  the  third  degree.  In 
geometry,  length  is  of  one  dimension,  surface  of  two,  and  solidity  of 
three.     Thus  geometry  of  three  dimensions  means  solid  geometry. 

DIMETHYLAIiLOXANTIN.    [AmalioAoid;  Caffeine.] 

DI-METHYLAMINE.    [Organic  Bases.] 

DIMETHYLMUREXID.    [Caffeine.] 

DIMETHYLOXAMIDK     [Oxamide.] 

DIMETHYLPARABANIC    ACID.    [Caffmne.] 

DIMETHYL-UREA.    [Urea.] 

DIMORPHISM.    [Isomorphibm.] 

DINAPHTYL-CAJIBAMIDE  (C^,H,eN,0,).  A  derivative  of  car- 
bamide, prepared  by  the  action  of  heat  upon  oxalate  of  naphtylamine. 

DINAPHTYL-SULPHOCARBAMIDE  (C^.H^^NA).  An  unim- 
portant derivative  of  carbamide.  It  is  dinaphtyl-carbamide  in  which 
the  oxygen  is  replaced  by  sulphur.     [Dinaphtyl-carbamide.] 

DINITRANILINE  (C„H,(NOJ,N).    [Aniline.] 

DINITROBENZOIC  ACID.    [Binitrobenzoic  Acid.] 

DINITROBENZOLE.     [Benzole.] 

DINITROETHYLIC  ACID  {Nfi^UM-  -^n  »cid  obtained  in  com- 
bination with  oxide  of  zinc  by  the  action  of  zincethyl  upon  binoxide 
of  nitrogen.  This  acid  may  be  regarded  as  a  double  equivalent  of 
binoxide  of  nitrogen  (N,0^),  in  which  one  atom  of  oxygen  is  replaced 
by  one  of  ethyl,  the  reaction  being  quite  analogous  to  that  by  which 
Wanklyn  succeeded  in  producing  propionic  acid  from  sodium-ethyl  and 
carbonic  acid.  Dinitroethylic  acid  is  therefore  an  analogue  of  pro- 
pionic acid.  The  acid  itself  is  very  unstable,  and  many  of  its  salts 
deflagrate  violently  on  exposure  to  heat. 

DINITROPHENYL-CITRACYNAMIC  ACID  (C,oH,(Cj,H,(NO,)  J 
N0„).    A  derivative  of  citric  acid. 

DI'OCESE  {Biolnriffit,  dioik^m,  literally  "  administration "),  in  the 
time  of  Constantino  and  afterwards  was  used  to  designate  one  of  the 
civil  divisions  of  the  empire ;  but  it  is  now  used  only  in  reference  to 
ecclesiastical  afihirs.  A  diocese  is  a  district  over  which  the  authority 
of  a  bishop  extends.    It  is  equivalent  to  Bishopric. 

DIOCLES.    [CissoiD.] 

DIO'NE,  an  ocean-nymph,  or  female  Titan,  was,  according  to  Homer 
and  Hesiod,  the  daughter  of  Oceanus  and  Tethys;  but  some  later 
writers  make  her  the  daughter  of  Uranus  and  Qe.  She  was  the  mother 
of  Aphrodite  by  Zeus ;  and  Homer  describes  her  as  receiving  Aphrodite 


in  Olympic,  after  that  goddess  had  been  wounded  before  Troy,  and 
soothing  her  with  the  assurance  that  Diomedes  should  die  early  and 
childless.  ('  Iliad,'  b.  v.,  870-406.)  Dione  was  worshipped  in  the 
temples  of  Zeus,  and  had  a  grove  dedicated  to  her  at  Lepreon,  in  the 
Peloponnesus.  She  is  often  represented  by  Greek  sculptors :  jisually 
with  a  certain  resemblance  to  Aphrodite,  but  of  a  fuller  and  more 
matronly  form.  The  beautiful  statue  in  the  second  Gncco-Roman 
saloon  at  the  British  Museum,  commonly  called  the  Townley  Venus,  is 
by  several  authorities  considered  to  represent  Dione,  and  i*  now  bears 
the  inscription  Aphrodit  or  Dione. 


[Dione,  or  Aphrodite:  from  a  marble  statue  in  the  British  Museum.] 

DIONY'SIA  (AioytJo-ta),  festivals  held  in  honour  of  the  god  Dionysus. 
The  most  important  of  such  festivals,  and  those  which  alone  deserve 
to  be  specially  mentioned,  were  held  at  Athens  and  in  Attica ;  and 
these  are  important  by  reason  of  their  being  the  occasions  on  which 
all  the  dramatic  exhibitions  of  the  Athenians  took  place.  Both  the 
tragedy  and  comedy  of  the  Athenians  arose  ultimately  from  parts  of 
ceremonies,  which  prevailed  in  very  early  times  amoug  the  Greeks,  at 
the  festivals  of  Dionysus  (Aristot. '  Poet.'  4.  14) ;  and  it  is  alike  a  con- 
sequence and  a  proof  of  this  origin,  that  the  dramatic  exhibitions  and 
contests  among  the  Athenians,  from  the  earliest  to  the  latest  times  at 
which  we  can  trace  them,  always  took  place  at  some  one  of  the  Attic 
Dionysia. 

These  Attic  Dionysia  were  four  in  number.  Enumerated  in  the 
order  of  time,  according  to  the  Attic  year,  they  were :  1,  the  Lesser 
or  Rural  Dionysia,  held  in  the  month  Poseideon  ;  2,  the  Lenaea,  held 
in  the  month  Gamelion ;  8,  the  Anthesteria,  held  in  the  month  Anthes- 
terion ;  and  4,  the  Great  or  City  Dionysia,  held  in  the  month  Elaphe- 
bolion.  They  were  held  in  foiu-  consecutive  months,  the  first  of 
which,  Poseideon,  coincides  with  part  of  December  and  part  of 
January,  and  the  last,  Elaphebolion,  with  part  of  March  and  part  of 
April. 

We  proceed  to  speak  of  these  festivals  separately,  and  in  the  order 
in  which  they  occurred  in  the  Attic  year. 

1.  The  Rural  or  Lesser  Dionysia,  was  a  festival  celebrated  all  over  Attica, 
the  other  three  being  confined  to  Athens.  This  appears  to  have  been  the 
oldest  of  the  Dionysia.  It  was  a  festival  of  the  vintage,  and  though  it  may 
appear  to  have  been  held  somewhat  late  in  the  year  (in  the  latter  part 
of  December),  it  was  not  held  later  than  the  vintage  now  takes  place, 
in  a  more  rigorous  climate,  in  some  of  the  vineyards  producing  the 
Tokay  wine.  The  Rural  Dionysia  were  celebrated  by  means  of  sejxa- 
rate  festivals  in  all  the  demes  of  Attica ;  the  expenses  of  these  separate 
festivals  fell  on  the  several  demes    and  the  j^orfonn^ces,  procession) 
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aiid  banquets,  of  which  the  f estiyals  consisted,  were  under  the  superin- 
tendence of  the  several  demarchs.  It  is  inferred  from  the  law  of 
Evagoras,  cited  by  Demosthenes  (Mid.  p.  517),  and  an  inscription  con- 
tained in  Boeckh's  Public  Economy  of  Athens  (App.  viii.)*  that  Athens 
joined,  on  the  occasion  of  the  Rural  Dionysia,  in  the  festival  celebrated 
at  Pineus.  At  the  dramatic  performances  of  these  rural  festivals, 
plays  that  had  before  been  represented  either  at  the  Lensca  or  the 
Great  Dionysia,  used  to  be  repeated.  Of  the  procession,  in  which  was 
carried  the  phallus,  and  in  which  was  sung  the  phallic  hymn,  there  is 
a  sketch  in  miniature  in  the  '  Achamians '  of  Aristophanes  (v.  230, 
fol.).  At  all  these  festivals  great  licence  of  speech  and  conduct  was 
allowed ;  but  at  this  the  licence  was  the  most  unbounded. 

2.  The  Lencea,  so  called  from  a  wine-press  (Krivhs),  whose  erection, 
in  an  inclosure  called  for  the  same  reason  LencBum,  lying  originally  a 
little  out  of  the  city  and  near  a  marsh  (A(/Anu),  it  was  supposed  to 
commemorate,  may,  like  the  Rural  Dionysia,  be  considered  a  vintage- 
festival.  Boeckh  thinks  that  a  festival  that  went  by  the  name  of 
Ambrosia  was  the  same  with  the  Lensoa.  The  Lenaea  were  celebrated 
also  among  the  Ionian  states  in  Asia  Minor,  they  having  carried  over 
with  them  at  their  migration  the  custom  of  the  mother-country ;  and 
the  Attic  month  Gamelion,  in  which  the  Lensea  were  held,  received  in 
the  Ionian  calendar  the  name  Lenaeon.  In  Athens,  the  Lenssa  were 
under  the  superintendeDce  of  the  king-archon,  and  were  celebrated 
with  a  public  banquet  at  the  expense  of  the  state,  a  procession,  and 
with  dramatic  exhibitions.  As  regards  these  last,  we  find  that  they 
consisted  chiefly  of  new  comedies.  There  are,  however,  instances  of 
tragedies  represented  at  the  Lensea,  as  also  of  comedies  at  the  Great 
Dionysia,  in  the  petformances  at  which  festival  tragedies  greatly  pre- 
dominated. It  will  help  to  show  the  relation  between  the  Lensea  and 
the  Great  Dionysia  that  at  the  former  foreigners  were  not,  as  at  the 
latter,  excluded  from  choruses,  and  also  that  the  resident  aliens 
{fi^ToiKoi)  might  at  the  Lensea  serve  as  choragi,  which  again  was  not 
permitted  at  the  Great  Dionysia. 

3.  Tkt  Antkesteria,  deriving  ita  name  from  the  time  of  year  at 
which  it  was  held,  the  month  of  flowers,  is  a  festival  differing  mate- 
rially from  the  other  three,  inasmuch  as  it  appears  to  have  compre- 
hended no  public  dramatic  performances.  It  is  inferred  however  by 
Hermann,  from  a  law  mentioned  in  the  Lives  of  the  Ten  Oratora 
(Pseud.  Plut.  vL  p.  253),  and  from  other  stray  allusions  to  contests 
taking  place  at  this  festival,  that  plays  were  now  rehearsed  before 
small  audiences,  which  were  to  be  performed  at  the  Great  Dionysia  in 
the  succeeding  month.  Neither  was  there  at  the  Anthesteria,  as  at 
the  Lemca  and  Great  Dionysia,  a  public  banquet  provided  by  the 
state ;  but  a  certain  sum,  it  is  supposed,  was  given  to  each  citizen,  with 
which  he  was  to  provide  his  own  repast.  (Plut.  '  Resp.  Ger.  Pr.'  c.  25.) 
The  festival  lasted  during  three  days,  which  respectively  bore  the 
names  PUkoeffia,  Ckoes,  and  Chytri,  On  the  first  day,  as  is  to  be 
inferred  from  the  name,  the  wine  of  the  preceding  vintage  was  broached 
and  tasted,  and  on  the  second,  we  may  suppose,  the  new  wine  was 
drunk.  It  was  on  this  day  that  persons  were  initiated  in  the  mysteries 
of  Dionysus.  On  the  second  day  there  were  various  games ;  on  the 
third,  flowers,  &c.  were  ofiered  to  the  god.>  This  was  accounted  a 
festival  of  great  sanctity,  and  included  many  mysterious  ceremonies  for 
which  none  but  the  wife  of  the  king-archon  and  a  small  number  of 
priestesses  (ytptupat)  were  qualified.  One  ceremony  was  a  mock  mar- 
riage between  the  king-archon's  wife  and  Dionysus.  (Demosth. '  Neaer.' 
p.  1369.)  The  Anthesteria  were,  like  the  Lensea,  under  the  super- 
intendence of  the  king-archon.  As  during  the  Roman  Saturnalia,  the 
slaves  enjoyed  a  temporary  freedom  during  this  festival ;  it  was  a 
custom  also  to  send  presents,  and,  as  at  the  Roman  Qulnquatria,  to 
pay  one's  instructors  on  the  occasion  of  the  Anthesteria.  (Athen. 
X.  437.) 

4.  The  City  or  Great  IHonyna,  or  Dionysia  without  any  epithet,  the 
most  splendid  of  the  four  festivals,  were  under  the  superintendence  of 
the  cliief  archon  (ipX"^^  iinivvfios).  This  festival  was  held  at  a  time 
when  Athens  was  filled  with  foroignere,  those  bringing  the  tribute 
from  her  dependent  states,  and  others.  (Aristoph.  '  Ach.'  474,  &c.) 
It  was  celebrated  with  a  public  banquet  at  the  Expense  of  the  state, 
with  a  magnificent  procession,  and  with  dramatic  performances,  which 
consisted  chiefly,  as  has  been  said  in  describing  the  Lensea,  of  tragedies. 
Plays  which  had  once  won  a  prize  were  not  allowed  to  be  repeated, 
though  a  special  exemption  from  this  rule  was  granted  to  the  plays  of 
./Esohylus  upon  his  death,  and  subsequently  to  those  of  Sophocles  and 
Euripides. 

The  times  and  occasions  of  the  institution  of  these  several  festivals 
are  wrapped  in  obscurity.  The  Rural  Dionysia,  Lensea,  and  Anthes- 
teria, were  connected  with  a  rural  worship  of  Dionysus  [Dionysus], 
and  were,  it  may  be  safely  said,  antecedent  to  the  Great  or  City 
Dionysia;  and  it  is,  in  comparison  with  this  festival  that  Thucydides 
(ii.  15)  calls  the  Anthesteria,  more  ancient.  The  Lemca  and  Anthes- 
teria were  festivals  held  in  the  deme  Lenscus  before  it  was  inclosed 
within  the  city.  The  institution  of  the  great  Dionysia  seems  to  be 
referred  to  in  a  legend,  which  relates  that  Pegasus  brought  an  image 
of  Dionysus  Eleuthereus  from  Eleuthersc  to  Athens.  Boeckh  connects 
this  with  an  historical  tradition  of  the  migration  of  the  Eleutherians 
from  their  town  to  Athens,  and  conjectures  that  the  migration,  and,  as 
he  supposes,  consequent  institution  of  the  Great  Dionysia,  preceded  by 
« little  the  Mum  of  the  UeracUdes  (1124  B.c.)«    WeldiLer,  who  assigns 


to  the  epithet  Eleuthereus  and  other  epithets  of  Dionysus  a  political 
meaning,  connects  with  the  progress  of  his  rites  in  the  Athenian  state 
the  progress  of  political  liberty. 

The  grand  features  of  these  festivals  were  the  dramatic  performances, 
the  secret  rites,  and  the  public  processions.  Of  the  dramatic  perform- 
ances we  have  spoken  above.  Of  the  secret  rites  little  is  really  known. 
The  processions  were  what  perhaps  most  distinguished  them  in  the 
popuLu*  eye  from  the  other  public  festivals  of  Attica.  The  Dionysia 
were  a  season  when  riotous  merriment  and  drunkenness  were  universal 
The  bounty  of  the  wine  god  was  symbolised  in  the  unlimited  enjoy- 
ment of  his  worshippers.  In  the  procession  Dionysus  himself  was 
represented,  attended  by  Nymphs,  Lense,  Bacchantes,  Fauns,  Satyrs,  &c 
The  men,  dnmk  with  wine,  were  disguised  with  skins  and  masks,  Uieir 
bodies  were  painted,  they  were  crowned  with  garlands  of  ivy,  and 
carried  thyrsi  in  their  hands ;  while  the  female  bi^hantes,  &c.,  danced 
along  in  a  state  of  ecstatic  phrensy.  These  Dionysian  processions 
afibrdsd  favourable  opportunities  for  the  display  of  the  freer  forms  of 
Greek  art,  and  some  of  the  most  beautiful  relievi,  sculptured  and 
painted  vases,  &o.,  have  Dionysian  processions  or  charactera  for  their 
subjects.  Mimy  of  these  may  be  seen  in  the  British  Museum.  The 
beautiful  figure  of  a  bacchante  engraved  below  is  supposed  to  be  the 


[BaochantB^  from  the  British  Museum.] 

work  of  Scopus.    The  cut  of  a  Dionysian  procession  is  from  a  lai^ 
marble  vase. 

The  bacchanaUaf  as  the  Roman  festive  rites  in  honour  of  Bacchus 
were  called,  must  be  distinguished  from  the  Greek  Dionysia.  The 
bacchanalia  were  celebrated  every  third  year,  and  were  hence  called 
trieterica.  At  them  a  mixed  crowd  of  men  and  women,  intoxicated 
with  wine,  clothed  in  deer-skins  and  Asiatic  robes,  and  carrying  thyrsi 
in  their  hands,  ran  up  and  down  the  country  shouting,  beating  drums 
and  cymbals,  and  crying,  "  Evoe  !  lo  Bacche  !  Evan  I "  &c.  They  are 
said  to  have  been  introduced  into  Rome  from  Etruria.  (LIt.  '^^f^^'g  8.) 
Such  fearful  excesses,  however,  were  early  brought  into  practice  at 
the  secret  initiatory  rites,  that  in  the  year  186,  B.a,  the  consuls  laid 
a  report  of  the  proceeding  before  the  senate,  and  afterwards  before  an 
assembly  of  the  people,  and  were,  in  consequence  of  the  disclosiires, 
invested  with  extraordinary  powers  for  their  suppression.  They  ac- 
cordingly issued  a  proclamation  for  the  suppression  of  the  bacchanalian 
orgies  throughout  Italy;  and  directed  all  persons  known  to  have 
participated  in  the  private  meetings  to  be  summarily  arrested.  As 
many  as  7000  persons  ore  said  to  have  been  initiated ;  and  the  trials 
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of  those  seized  lasted  thirty  days.     Henceforth  only  a  simpler  and    annually,  on  the  16th  of  March.     It  was  on  this  day  that  Roman 
comparaUvely  harmless  lestiyal,  the  LibcnUia,  was  celebrated  in  Rome  |  youths  were  inyeeted  with  the  toga  virilis. 


[Dyoniiian  Prooeasion,  firom  a  Yaae  In  the  British  Mosenm.] 


DIONY'SUS  (AiSyvtros),  and  later  Bacchos  (BdKxos)  of  the  Greeks, 
Bacchus  of  the  Romans,  the  god  of  wine,  the  representative  among  the 
male  deities  of  the  productive  power  of  nature.  In  the  common 
narrative  he  appears  as  the  son  of  Zeus  and  Semele.  Hera,  being 
jealous  of  Semele,  assiuned  the  form  of  her  old  nurse  Beroe,  and  thus 
persuaded* Semele  to  request  Zeus  to  visit  her  in  his  majesty  as  he  was 
accustomed  to  visit  Hera.  Zeus  having  beforehand  promised  to  grant 
her  prayer,  was  obliged  to  comply,  and  the  consequence  was,  as  Hera 
foresaw,  that  Semele  was  destroyed  by  the  lightning  of  the  thunder- 
god.  But  before  she  perished  she  gave  premature  birth  to  Dionysus, 
who  was  taken  by  Zeus  and  enclosed  in  his  thigh  till  he  arrived  at 
maturity.  During  his  in&incy  Dionysus  was  nourished  by  the  nymphs 
in  Naxos,-and  Hermes  and  the  Muses  assisted  in  his  education  on 
Moimt  Nysa*  When  he  grew  towards  manhood  Hera  threw  him  into 
a  fit  of  madness,  as  she  had  before  done  to  some  of  the  nymphs  who 
had  followed  him.  In  this  state  he  wandered  long  and  far  over  the 
earth,  bestowing  rewards  on  those  who  treated  him  kindly,  and  punish- 
ing those  who  refused  to  welcome  him  or  accept  his  gifts.  In  the 
course  of  his  wanderings  he  visited  Rhea,  who  instructed  him  in  the 
mysteries  which  afterwards  formed  so  important  a  part  in  his  worship. 
He  was  accompanied  wherever  he  went  with  a  crowd  of  attendants, 
consisting  of  Bacchantes,  the  Lenso,  the  Naiades  and  Nymphs,  the 
Thyades,  the  Mimallones,  the  Tityri,  Pan,  Silenus,  the  Fauns,  and  the 
Satyrs,  whose  riotous  and  frenzied  proceedings  tvpified  the  influence 
of  the  fruit  of  the  grape,  the  culture  of  which  he  di^eminated  through- 
out the  earth.  The  various  adventures  of  Dionysus  whilst  on  Sie 
earth  are  told  by  the  Greek  and  Roman  writers  at  great  length ;  but 
the^  are  too  well  known,  and  would  req\iire  too  much  space  t^)  re- 
capitulate here.  When  he  had  completed  his  wanderings,  he  was 
received  into  Olympus,  whither  he  carried  also  his  mother,  having 
brought  her  out  of  Hades,  and  changed  her  name  to  Thyone. 

The  worship  of  Dionysus  seems  to  have  arisen  from  that  "  striving 
after  objectivity"  (Wachsmuth,  *  Hellen  Alterthum,'  ii.  2,  p.  113)  which 
is  the  characteristio  of  a  primitive  people,  and  which  leads  man  in  his 
rude  state  to  the  worship  of  the  active  and  productive  powers  of 
nature.  It  does  not  fall  within  the  nature  of  this  work  to  discuss  the 
inferences  drawn  from  the  old  traditions  by  modem  mythologers. 
These  deductions,  and  especially  the  description  of  the  mystical  cha- 
racter of  Bacchus,  as  distinguished  from  his  worship  as  the  god  of 
wine,  may  be  seen  fully  developed  by  Creuzer  (*  Symbolik,'  theiL  iiL 
pp.  83,  266 ;  pp.  319-366),  whose  theory,  however,  of  the  Indian  origin 
of  the  Bacchic  rites,  though  ingenious,  does  not  appear  to  be  established 
by  sufficient  external  evidence.  The  southern  coast  of  Thraoe  seems  to 
have  been  the  original  seat  of  this  religion,  and  it  was  thence  introduced 
into  Greece  khortly  after  the  colonisation  by  the  Cohans  of  the  Asiatic 
coast  of  the  Hellespont.  The  admission  of  the  identity  of  Osiris  and 
Dionysus  by  Plutarch  and  other  mythological  theorists,  as  well  as 
Herodotus's  simple  statement  of  the  assertions  of  the  Egyptian  priests 
to  that  effect,  is  no  proof  of  the  common  origin  of  the  worship  of 
this  divinity  in  Egypt  and  Greece ;  but  there  is  no  doubt  that  certain 
modifications  of  the  Dionysian  rites  took  place  after  the  commencement 
of  the  intercourse  of  the  lonians  with  the  Egyptians.  These  rites,  the 
distinguishing  feature  of  the  worship  of  Dionysus,  have  been  already 
described.    [DipinrsiA.] 

The  worship  of  Bacchus  is  intimately  connected  with  that  of 
Demeter :  under  the  name  of  lacohus  he  was  worshipped  along  with 
that  goddess  at  Eleusis.  [Demeter;  Eleusinia.]  Virgil  invokes 
them  together  ('  Geoi^cs,'  L  5)  as  the  lights  of  the  universe.  According 
to  the  Egyptians  they  were  the  joint  rulers  of  the  world  below. 
(Herod.  iL  123.)  Pindar  calls  Dionysus  "the  companion  of  Demeter" 
(xa\icoKp<$Toi/  xdptSpov  Aoftdrtpos),  and  in  a  cameo  he  is  represented 
sitting  by  the  goddess  in  a  chajdot  drawn  by  male  and  female  centaurs. 
(See  Buonarotti, '  Osservazioni  sopra  alcuni  Medaglioni  Antichi,'  p.  441 ; 
Mariette, '  Traits  des  Pierres  Grav^,'  t.  ii  p.  L) 

Dionysus  himself,  his  adventures,  and  his  associates,  were  among  the 
most  favourite  subjects  of  Greek  and  Graeco-Roman  art.  Miiller  has 
very  tersely  and  clearly  indicated  the  range  and  character  of  ihe 
Dionysian  life  and  cycle.  "  The  whole  of  the  wondrous  life  of  Dionysus 
—at  least,  so  far  aa  it  did  not  withdraw  itself  from  representation  by  a 


decidedly  mystical  tendency — admits  of  being  traced  in  works  of  art 
Blrst,  the  significant  double-birth  from  Semele*s  dead  body  and  the 
thigh  of  Zeus ;  then  how  Hermes  carries  the  child,  carefully  wrapped 
up,  to  his  nurses,  the  august  form  of  the  earth  receives  it,  the  nymphs 
and  satyrs  cherish  it,  and  his  divine  and  wondrous  nature  is  unfolded 
amid  joyous  sports.  Then  how,  surrounded  by  the  noise  and  tumult 
of  his  thiasos,  he  finds  the  gracious  bride  Ariadne  (a  Cora  of  the 
Naxian  worship),  at  the  same  time,  however,  without  active  partici- 
pation, and,  as  it  were,  wrapped  in  a  pleasing  dream,  and  then  rides  to 
meet  her,  or  with  her,  in  a  bridal  chariot  (wherein  the  leading  of 
Ariadne  up  to  Olympus  may  suggest  itself  to  the  mind).  The  Naxian 
solemnisation  of  the  nuptials  becomes  itself  a  representation  of  the 
gayest  and  happiest  life,  in  all  abundance  of  the  gifts  of  nature.  But 
Dionysus  also  appeara,  in  a  work  of  the  best  period  of  art,  in  a  grace- 


[The  Bearded  Dionysus  and  a  Bacchante,  from  a  bas-relief  in  the  British 
Museum.] 

fully  tender  relation  to  his  mother,  who  is  restored  from  the  nether 
world.  Lastiy,  we  see  him  in  the  circle  of  frenzied  Maenads,  subduing 
and  punishing  Pentheus  and  Lycurgus,  the  insulters  and  foes  of  his 
worship,  and  also  the  piratical  Tyrrhenians,  by  means  of  his  bold 


[Bust  of  the  Bearded  Dionysus,  firom  the  British  Museum.] 
satyrs,  and  in  rich  relievo  representations  (in  which  the  viotoriou^ 
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expeditions  of  later  Macedonia  were  mythically  typified)  celebrating 
the  triumphB  of  the  conquest  of  India.**     {*  Ancient  Art/  p.  492.) 

On  the  form  and  dress  of  Dionysus  almost  all  the  ancient  testimonies 
have  been  collected  by  F.  Q.  Schon  in  an  ingenious  dissertation  on  the 
costimie  of  the  characters  in  the  Bacchee  of  Euripides ;  and  by  Miiller 
as  above.  The  earliest  forms  of  the  god  represented  him  as  a  man  of 
mature  age,  with  luxmjant  c\irling  hair,  bound  by  the  mitra,  with  a 
flowing  beard,  and  open  expression  of  face,  and  enveloped  in  ample 
drapery  :  when  this  form  occurs  in  late  examples,  it  is  usually  termed 
the  Indian  Bacchus.  Many  busts  of  this  kind  occur,  as  also  many 
examples  in  relievo.  Later  he  was  represented  as  a  young  man  with 
an  efiemiaate  face  {OriKitxopipos,  Bacch.  353 ;  Euseb.  '  Chron.'  p.  29), 
with  long  blond  hair  (Bacch.  455,  '  Cycl.'  63),  with  a  fillet  on  his  head 
(Strabo,  xv.  p.  1038),  or  an  ivy  crown  ('Cvcl.'  593),  with  a  long  purple 
I  obe  and  a  nebris  (deer-Bkin),  and  with  a  thyrsus  in  his  hand. 


[The  Tonthftil  Dionysus  attended  by  a  Faun,  ftrom  a  bas-relief  in  the  British 
Mascom.] 

The  Greek  Dionysus  seems  to  have  been  confounded  by  the  Roman 
poets  with  Liber,  an  earl^  Italian  deity,  who  presided  over  the  culti- 
vation of  com  and  the  wme,  and  who  waif  associated  with  the  worship 
of  a  female  deity  Libera  and  Ceres.  Libera  came,  therefore,  according 
to  the  Roman  custom  of  uniting  a  female  with  a  male  divinity 
[Bellona],  to  be  regarded  as  the  feminine  counterpart  of  Bacchus; 
and  instances  occur  where  they  are  represented  united  in  one  figure. 


[Racchus  and  Libera,  ftrom  the  British  Muacnm.] 

Bacchus  is  also  spoken  of  by  Roman  poets,  and  occasionally  represented 
by  sculptors,  as  androgynous,  or  partaking  in  himself  of  both  sexes. 
But  a  clearer  notion  will  be  obtamed  of  the  artistic  idea  of  Dionysus 
and  his  associates  from  a  visit  to  the  British  Museum,  than  from  any 
description  within  the  narrow  limits  of  a  cyclopaidia.  In  the  Second 
Gncco-Roman  Saloon  will  be  found  a  number  of  Bacchic  representations 
arranged  together  under  the  title  of  the  Diouysiac  Cycle,  including 
statues,  busts,  and  masks  of  Dionysus,  both  bearded  and  youthful: 
groups  of  the  god  and  various  personages;  statues  of  Libera,  Pan, 
tauns.  Satyrs,  and  Bacchantes,  with  relievi  of  Dionysian  processions,  &c., 
while  in  the  magnificent  collection  of  fictile  vases  in  the  Vase  Rooms 
are  numerous  paintings  of  scenes  from  the  Dionysia. 

DIOPl'RICS.    [Optics j  Refraction] 

piORA'MA,  from  the  Greek  word  hopqy,  to  see  through,  a  mode  of 
pamting  and  scenic  exhibition  invented  by  two  French  artists,  Dagxitrre 
and  Bouton,  which,  although  it  does  not  possess  some  of  the  advantages 
of  the  panorama,  produces  a  far  greater  degree  of  ojjtical  illusion,  and  | 
is  therefore  much  better  adapted  for  architectural  and  interior  views,  ' 


The  peculiar  effect  of  the  diorama  arises,  in  a  considerable  measure, 
from  the  contrivance  employed  in  exhibiting  the  painting,  which  is 
viewed  through  a  large  aperture  or  proscenium.  Beyond  this  opening 
the  picture  is  placed  at  such  a  distance  that  the  light  is  thrown  upon 
it,  at  a  proper  angle,  from  the  roof,  which  is  glazed  with  coloured 
glass,  and  cannot  be  seen  by  the  spectator.  Besides  the  light  being 
thus  concentrated  upon  the  picture,  the  effect  is  materially  iucrea.<^4 
by  the  spectator  bemg  in  comparative  darkness,  receiving  no  oth^r 
light  than  what  is  reflected  from  the  surface  of  the  painting  itself,  .idu 
sitting  at  some  distance  from  the  picture.  The  contrast  occasioned  by 
confining  the  light  to  the  picture,  and  the  exclubion  of  all  other  objects 
of  vision,  save  those  represented  in  the  painting,  so  that  the  eye  has  no 
immediate  standard  of  comparison  between  them  and  real  ones,  give  to 
this  species  of  exhibition  so  much  force  that  a  very  moderate  degree  vi 
light  will  suffice  to  show  the  painting.  Hence  the  Hght  may  be 
diminished  or  increased  at  pleasure,  and  that  either  gradually  or 


suddenly,  so  as  to  represent  the  change  from  ordinary  daylight  to  sun- 
shine, and  from  sunshine  to  cloudy  weather,  or  to  the  obscurity  of 
twilight;  also  the  difference  of  atmospheric  tone  attending  them. 
These  transitions,  in  regard  to  light  and  atmospheric  effects,  are  pro- 
duced by  means  of  different  folds  or  shutters  attached  to  the  glazed 
ceiling,  which  are  so  contrived  that  they  may  be  immediately  opened 
or  closed  to  any  extent,  thereby  increasing  or  diminishing  the  light 
just  as  required,  and  otherwise  modifying  it.  Further  than  this,  some 
parts  of  the  painting  itself  are  transparent,  and  on  them  the  hght  can 
occasionally  be  admitted  from  behind,  thereby  producing  a  brilliancy 
far  exceeding  that  of  the  highest  lights  of  a  picture  upon  an  opaque 
gi-ound,  which  can  be  made  to  appear  vivid  and  sparkling  only  by 
contrast,  not  by  any  positive  increase  of  light  on  those  parts  of  the 
surface.  The  combination  of  transparent,  semi-transparent,  and  opaque 
colouring,  still  further  assisted  by  the  power  of  varying  both  the 
effects  and  the  degree  of  light  and  shade,  renders  the  diorama,  in  com- 
petent hands,  perhaps  the  most  perfect  scenic  representation  of  nature, 
and  adapts  it  peculiarly  for  moonlight  subjects,  or  for  showing  such 
accidents  in  the  landscape  as  sudden  gleams  of  sunshine  and  their 
disappearance,  as  well  as  for  architectural  interiors.  The  diorama  was 
exhibited  first  at  Paris  in  1822,  and  then  in  London  in  1823,  where  a 
spacious  building  was  erected  for  the  purpose  in  the  Regent's  Park  : 
but  here,  though  at  first  very  successful,  it  after  a  time  ceased 
to  attract,  and  was  discontinued,  and  the  building  was  converted  into  a 
Baptist  chapeL 

DIOSMIN.    A  non-azotised  bitter  matter  found  in  the  leares  of 
the  Diosfina  crenata.     Its  composition  is  not  known. 
DIP;  DIPPING  NEEDLE.    [Magnetism] 
DIPHENINE  (C,,H,,NJ.     A  yellow  crystalline  alkaloid  derived 
from  bemoU. 

DI-PHENYL,  a  double  prefix,  used  in  organic  chemistry  to  denote 
the  presence  of  two  equivalents  of  phenyl  in  the  body  to  which  it  is 
immediately  attached :  thus  diphenyl-carbamide  signifies  carbamide  con- 
taining two  equivalents  of  phenyl.  Any  chemical  substance  the  name 
of  which  begins  with  this  prefix,  and  which  is  not  found  in  its  alpha- 
betical position,  will,  if  of  any  importance,  be  foimd  described  under 
the  name  without  one  or  both  of  the  prefixes  :  thus,  dipfienyl-oxamide 
will  be  found  described  either  under  Phentl-Oxamidb  or  Ozamide. 

DIPHTHERITE  or  DIPHTHERITIS  (from  8i06fpa,  a  skin  or  mem- 
brane),  a  term  applied  by  M.  Bretonneau  and  other  French  writers  to  a 
peculiar  inflammation  of  the  mucous  membrane  of  the  throat  or 
pharynx,  which  is  accompanied  by  the  production  of  a  false  membrane. 
This  disease  first  attracted  attention  at  Tours  in  France,  where  it 
prevailed  as  an  epidemic  in  1818.  It  subsequently  appeared  in  other 
towns  in  France,  and  alarmed  the  inhabitants  of  Boulogne  in  1856. 
It  has  also  been  seen  in  India  since  its  discovery  and  description  by 
Bretonneau.  No  cases  seem  to  have  been  accurately  observed  in  this 
country  till  1857;  but  since  that  time  it  has  broken  out  in  many  parts 
of  England,  and  presented  its  most  characteristic  symptoms.  \Vlien 
this  disease  was  first  described,  it  was  regarded  by  some  writers  in 
this  country  as  a  variety  of  croup,  and  by  others  as  a  form  of  scarltt 
fever.  Now  that  it  has  appeared,  few  observers  could  be  found  who 
would  not  agree  that  it  is  a  disease  nti  gaicrit.  The  invasion  of  this 
disease  has  been  looked  on  Ynth  greater  anxiety,  as  there  seems  to  be 
little  doubt  of  its  belonging  to  the  contagious  or  communicable  class. 
It  is  also  very  fatal,  and  already  a  large  amount  of  mortality  has  been 
caused  by  it  in  this  country. 

The  distinguishing  feature  of  this  disease  is  the  formation  of  a  false 
membrane  upon  the  surface  of  the  mucous  membrane  of  the  fauces. 
This  membrane  is  of  a  whitish  or  ash- gray  colour,  and  frequently 
extends  forwards  from  the  pharynx  and  tonsils  to  the  soft  palate  and 
into  the  nostrils,  and  backwards  into  the  oesophagus.  It  is  seldom 
found  in  the  larynx  and  the  trachea,  and  in  this  respect  it  differs  from 
croup,  and  may  be  easily  distinguished  from  it.  When  the  membrane 
is  foimd  in  the  larynx  or  trachea,  it  is  always  subsequent  to  its 
appearance  in  the  fauces,  and  in  these  cases  it  is  most  fataL  At  the 
commencement  of  the  disease,  the  membrane  is  seen  in  the  form  of  a 
white  spot  on  the  pharynx  or  tonsils,  from  which  it  gradually  extends 
all  around.  As  it  goes  on,  the  membrane  comes  away  in  spots  or 
presents  fissures,  through  which  the  mucous  membrane  may  be  seen  of 
a  deep  red  or  even  of  a  purplish  and  daret  colour.  During  the  procrejs 
of  the  disease  the  cervical  and  submaxillary  glands_beccme  ef^:^en. 
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and  thdro  id  a  fetid  discharge  from  the  nose  and  mouth.    As  the 
aloiighs  f epaiate  from  the  fauces,  hsamorrhage  frequently  occurs. 

The  general  symptomfl  are  those  of  low  fever.  The  disease  sets  in 
with  shivering  and  intonae  depression,  there  is  dryness  and  tingling  of 
the  throat  and  ears,  difficulty  of  swallowing,  vomiting,  and  very  fre- 
quently headache.  The  tongue  is  loaded,  the  pulse  is  frequent  and 
feeble.  In  the  early  stages  it  might  be  taken  for  scarlet  fever.  But 
there  is  no  active  fever,  no  eruption  of  the  skin,  no  redness  of  the 
papilhe  of  the  tongue,  and  when  the  patient  recovers,  no  desquamation 
of  the  cuticle,  as  is  constantly  the  cose  in  that  disease. 

The  prognosis  in  these  cases  is  unfavourable.  This  disease  generally 
terminates  life  by  extending  to  the  air  passages  and  producing  effusion 
in  the  glottis,  which  speedily  terminates  life. 

This  disease  is  from  the  beginning  attended  with  a  great  depression 
of  the  vital  powers,  and  its  treatment  demands  that  the  vital  processes 
should  be  sustained.  A  purgative  may  be  given  at  the  onset,  but  in 
most  cases  wine  may  be  administered  from  the  commencement  of  the 
attack.  Many  writers  also  speak  highly  of  the  chlorate  of  potash 
administered  in  the  same  way  as  in  scarlet  fever.  To  this  may  be 
added  the  preparations  of  anmionia.  Quinine  has  also  been  highly 
commended,  with  the  mineral  adds.  Many  writers  speak  highly  of  the 
tincture  of  the  sesquichloride  of  iron.  The  throat  also  requires  local 
treatment.  Two  remedies  have  been  generally  employed,  nitrate  of 
silver  and  chlorine.  The  nitrate  of  silver  is  applied  in  the  proportion 
of  one  drachm  to  an  oimce  of  water  on  a  sponge  several  times  in  the 
course  of  a  day.  Dr.  Watson  recommends  injecting  the  nares  with  a 
solution  of  chlorine  in  water.  This  relieves  the  fetid  smell  which  is 
very  disagreeable  to  the  patient  and  those  around.  The  chlorate 
of  potash  may  also  be  given  in  a  linctus  to  lubricate  the  fauces,  and 
when  swallowed  to  act  on  the  system. 

Although  this  disease  appears  to  arise  where  local  causes  predispose 
individuals  to  its  occurrence,  there  can  be  no  doubt  that  it  is  a  com- 
municable disease.  It  frequently  goes  through  a  whole  family,  attack- 
ing young  and  old.  This  is  more  especiallv  the  case  in  houses  where 
the  ventilation  is  bad,  and  where  the  drams  and  water-closets  have 
been  neglected.  It  seems  especially  active  in  houses  with  unemptied 
oess-pools  and  undrained  privies.  The  disease  is,  however,  com- 
municated to  those  beyond  these  influences,  and  in  manv  instances 
nurses  and  medical  men  have  been  attacked  with  the  disease  after 
attendance  upon  those  who  are  afflicted  with  it.  When  the  disease 
breaks  out,  the  rest  of  the  family  should  be  removed  from  the  house, 
and  its  sanitary  condition  attended  to. 

DIPHTHONG  {Si(p6ayyos)  is  the  sound  of  two  vowels  pronounced  in 
rapid  succession,  as  the  G^erman  hu  in  maus,  pronounced  precisely  like 
the  English  word  mouse,  the  vowel  sound  consisting  of  the  broad  a  of 
father  J  followed  quickly  by  the  sound  of  u  or  oo.  Again,  the  i  in  the 
English  word  mind,  though  represented  by  a  single  character,  is  vir- 
tually a  diphthongal  sound,  consisting  of  the  broad  a  of /otA^,  followed 
by  the  vowel  sound  which  is  heard  in  wmm.  The  name  diphthong 
however  is  commonly  given  to  any  vowel  sound  represented  by  the 
junction  of  two  vowels,  as  in  dream,  though  the  sound  produced  is  not 
compounded. 

All  diphthongs  are  said  to  be  long  syllables ;  and  this  would  be  true 
if  they  were  only  employed  to  mark  the  union  of  two  vowel  sounda 
This  probably  was  originally  their  sole  office ;  for  in  many  English 
words  now  written  with  diphthongs,  but  pronounced  as  if  they  had 
single  vowels,  an  earlier  pronunciation  contained  the  double  sound ; 
and  indeed  this  view  is  often  supported  by  the  provincial  pronunciation 
of  a  word.  For  example,  such  words  as  mecU,  dream,  ooat,  are  pro- 
nounced in  many  parts  of  England  as  disyllables,  medt,  dredm,  SoUt. 
In  practice  however  a  diphthong  is  often  used  where  the  vowel  sound 
is  not  only  uncompounded  but  short,  as  in  friend,  breadth. 

Again,  diphthongs  are  occasionally  used  to  represent  simple  sounds 
intermediate  between  the  vowels,  as  in  the  English  word  cough,  the 
French  fait  and  au,  and  the  German  soimds  represented  by  ae,  oe,  ue, 
commonly  written  d,  d,  il,  where  the  dots  placed  over  the  vowels  are 
merely  a  corruption  of  the  letter  e. 

DIPLOMACY  is  a  term  used  either  to  express  the  art  of  conducting 
negotiations  and  arranging  treaties  between  nations,  or  the  branch  of 
knowledge  which  regards  &e  principles  of  that  art  and  the  relations  of 
independent  states  to  one  another.  The  word  comes  from  the  Greek 
diploma,  which  properly  signifies  anything  doubled  or  folded,  and  is 
more  particularly  used  for  a  document  or  writing  issued  on  any  more 
solemn  occasion,  either  by  a  state  or  other  public  body,  because  such 
writings,  whether  on  waxen  tablets  or  on  any  other  material,  used 
anciently  to  be  made  up  in  a  folded  form.  The  principles  of  diplo- 
macy, of  course,  are  to  be  found  partly  in  that  body  of  recognised  cus- 
toms and  regulations  called  public  or  international  law,  partly  in  the 
treaties  or  special  compacts  which  one  state  has  made  with  another. 
The  superintendence  of  the  diplomatic  relations  of  a  coimtry  has  been 
commonly  entrusted  in  modem  times  to  a  minister  of  state,  called  the 
Minister  for  Foreign  Affairs,  or,  as  in  England,  the  Secretary  for 
Foreign  Affiurs.  The  different  persons  permanently  stationed  or  occa- 
sionally employed  abroad,  to  arrange  particular  points,  to  negotiate 
treaties  commercial  and  general,  or  to  watch  over  their  execution  and 
maintenance,  may  all  be  considered  as  the  agents  of  this  superintending 
authority,  and  as  immediately  accoimtable  to  it,  as  wdl  as  thence 
derving  their  appointments  and  instructions.  For  tiie  rights  and  duties 


of  the  several  descriptions  of  functionaries  employed  in  diplomacy,  see 
the  articles  Ambassador  ;  Charo^  d'affaires  ;  Consul  ;  Enyot. 

DIPLOMATICS,  from  the  same  root,  is  the  science  of  the  know- 
ledge of  ancient  documents  of  a  public  or  political  character,  and 
especially  of  the  determination  of  their  authenticity  and  their  age. 
But  the  adjective,  diplomatic,  is  usually  applied  to  things  or  persons 
connected,  not  with  diplomatics,  but  with  diplomacy.  Thus  by  diplo- 
matic proceedings  we  mean  proceedings  of  diplomacy ;  and  the  eorp$ 
diplomatique,  or  diplomatic  body,  at  any  court  or  seat  of  government, 
means  the  body  of  foreign  agents  engaged  in  diplomacy  that  are 
resident  there. 

Among  the  most  important  works  upon  the  science  of  diplomatics 
are  the  following  :  Wicquefort*s  '  L'Ambassadeur  et  ses  Fonctions,' 
1764 ;  Count  Garden's  '  Traits  complet  de  Diplomatic,  par  un  Anoien 
Ministre,'  1888 ;  Winter's '  Sptdme  de  Diplomatic/  1880.  Among  the 
works  relating  to  diplomacy  is  the  collection  of  treatlBes  by  G.  F.  von 
Martens,  continued  by  C.  von  Martens,  Kooh^  SchoU,  Kliiber^  and 
P.  A.  G.  von  Meyer. 

DIPPEL'S  OIL.    Synonymous  with  hotie  oil,    [Bonb  Liquor.] 

DIPTERAL.    [Grecian  Architecture.] 

DIRECT  and  RETROGRADE,  two  astronomical  terms,  the  former 
of  which  is  applied  to  a  body  which  moves  in  the  same  direction  as  all 
the  heavenly  bodies  except  comets ;  the  second  to  one  which  moves  in 
a  contrary  direction.  The  motions  of  the  pknets  round  the  sun,  of 
the  satellites  round  their  primaries,  and  of  the  bodies  themselves 
round  their  axes,  all  take  place  in  one  direction,  with  the  exception 
only  of  the  comets,  of  which  about  one-hidf  the  whole  number  move 
in  the  contrary  direction.  The  course  of  these  celestial  motions  is 
always  from  west  to  east,  which  is  the  direct  course.  The  retrograde 
is  therefore  from  east  to  west.  The  real  diurnal  motion  of  the  earth 
being  direct,  the  apparent  motion  of  the  heavens  is  retrograde,  so  that 
the  orbital  motion  of  the  sun  and  moon  has,  so  far  as  it  goes,  the  effect 
of  lessening  the  whole  apparent  motion :  or  thete  bodies  appear  to 
move  more  slowly  than  the  fixed  stars.  With  regard  to  the  planets, 
the  effect  of  the  earth's  orbital  motion  combined  with  their  own, 
makes  them  sometimes  appear  to  retrograde  more  in  the  day  than  they 
would  do  from  the  earth's  diurnal  motion  only.  [Planbtart  Motions. J 
In  the  Latin  of  the  17th  century,  the  direct  motion  is  said  to  be  tn 
consequentia,  and  the  retrograde  in  antecedentia.  The  most  simple 
way  of  remembering  direct  motion,  is  by  recalling  to  niind  the  order 
of  the  signs  of  the  sodiac.  From  Aries  into  Taurus,  from  Taurus 
into  Gemini,  ftc.,  up  to  from  Pisces  into  Aries,  is  direct  motion; 
while  from  Taurus  into  Aries,  from  Aries  into  Pisces,  &c.,  is  retrograde 
motion. 

DIRECTION,  a  relative  term,  not  otherwise  definable  than  by 
pointing  out  what  constitutes  sameness  and  difference  of  direction. 
Any  two  lines  which  make  an  angle  point  in  different  directions;  a  point 
moving  along  a  straight  line  moves  always  in  the  same  direction.  Per- 
manency of  direction  and  straightness  are  equivalent  notions.  A  body 
in  motion  not  only  changes  its  direction  with  respect  to  other  bodies, 
but  also  the  direction  of  other  bodies  with  respect  to  it. 

The  most  conmion  measure  of  direction,  for  terrestrial  purposes, 
refers  to  the  north  as  a  fixed  direction,  and  uses  the  points  of  the 
compass.  But  any  line  whatever  being  drawn  from  the  point  of  view, 
the  directions  of  all  other  points  may  be  estimated  by  measuring  the 
angles  which  lines  drawn  from  them  to  the  point  of  view  make  with 
the  standard  line. 

When  a  point  describes  a  curve,  it  cannot  at  any  one  moment  be 
said  to  be  moving  in  any  direction  at  all;  for  upon  examining  the 
basis  of  our  notion  of  curvature,  we  find  that  it  consists  in  supposing  a 
line  to  be  drawn,  no  three  contiguous  points  of  which,  however  near, 
are  au  in  the  same  straight  line.  But  uus  is  a  mathematical  notion, 
which  is  contradicted  in  practice  by  any  attempt  at  a  curve  which  we 
can  make  on  paper.  For  it  is  found  that,  as  must  be  the  case  from  the 
proposition  mentioned  in  the  article  Arc,  when  two  points  of  a  curve 
are  taken  very  near  to  each  other,  and  joined  by  a  chord,  the  widest 
interval  between  the  chord  and  the  arc  disappean  or  becomes  imper- 
ceptible long  before  the  chord  and  arc  disappear.  Hence  arises  the 
notion  that  a  curve  may  in  fact  be  composed  of  very  small  straight 
lines,  each  of  which  has  of  course  a  definite  direction.  But  though 
such  notion  must  be  abandoned  in  geometry,  yet  it  leads  to  the  stricter 
notion  of  a  Tangent  [see  also  Contact],  or  of  a  straight  line  of  which, 
as  soon  as  the  term  is  explained,  we  unhesitatingly  admit, — 1,  that  if 
a  line  moving  on  a  curve  btf  said  to  have  a  direction  at  all  at  any  point, 
the  direction  must  be  that  of  a  tangent  at  that  point ;  2,  that  it  is 
highly  convenient  to  say  that  a  point  moving  in  a  curve  is  moving  in  a 
continually  varying  direction.  Here,  as  in  other  cases  [Velocity; 
Curvature  ;  ic.],  we  obtain  exactness  by  making  definitions  drawn 
from  the  inexactness  of  our  senses  apply,  not  to  the  notions  which  first 
gave  them,  but  to  the  final  limit  towards  which  we  see  that  we  should 
approach  if  our  senses  were  made  more  and  more  exact,  but  which,  at 
the  same  time,  we  see  that  we  should  never  reach  as  long  as  any 
inexactness  whatsoever  remained. 

DIRECTOIRE  EXECUTIF  was  the  name  given  to  the  executive 
power  of  the  French  republic  by  the  constitution  of  the  year  8  (1795), 
which  constitution  was  framed  by  the  moderate  party  in  the  National 
Convention,  or  Supreme  Legislature  of  France,  after  the  overthrow  ci 
Robespierre  and  his  associates.    [Cohiiittee  of  Public  Safety.]    B^' 
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this  constitution  the  legislative- power  was  entrusted  to  twe  councils, 
one  of  600  members,  and  the  other  called  "  des  anciens,"  consisting  of 
260  members.  The  election  was  graduated ;  every  primary  or  com- 
munal assembly  chose  an  elector,  and  the  electors  thus  chosen  assembled 
in  their  respective  departments  to  choose  the  members  for  the  legis- 
lature. Certain  property  qualifications  w^ere  requisite  for  an  elector. 
One-third  of  the  councils  was  to  be  renewed  every  two  years.  The 
Council  of  Elders,  so  called  because  the  members  were  required  to  be 
at  least  forty  years  of  age,  had  the  power  of  refusing  its  assent  to  any 
bill  that  was  sent  to  it  by  the  other  council.  The  executive  power 
was  entrusted  to  five  directors  chosen  by  the  Council  of  Elders  out  of 
a  list  of  candidates  presented  by  the  Council  of  Five  Hundred.  One 
of  the  five  directors  was  to  be  changed  every  year.  The  directors  had 
the  management  of  the  military  force,  of  the  finances,  and  of  the  home 
and  foreign  departments ;  and  they  appointed  their  nunisters  of  state 
and  other  public  functionaries.  They  had  large  salaries,  and  a  national 
palace,  the  Luxembourg,  for  their  residence,  and  a  guard.  The  history 
of  the  events  w^hich  took  place  during  the  four  years  of  its  existence 
wiU  be  found  under  Barras,  and  Bonaparte,  Napoleon,  in  the 
BiOG.  Drv'. 

DIRECTRIX.  {IJiiea  directrix,  a  directing  line.)  This  term  is 
applied  to  any  line  (straight  or  curved)  which  is  made  a  necessary  |)art 
of  the  description  of  any  curve,  so  that  the  position  of  the  former  must 
be  given  before  that  of  the  latter  is  known.  Thus  in  the  question, 
"  required  the  curve  described  by  a  point  in  a  straight  line  the  two 
ends  of  which  must  be  on  two  fixed  straight  lines,"  the  two  fixed  lines 
are  directrices.  Custom  has  sanctioned  the  special  application  of  this 
term  to  lines  connected  with  a  few  curves,  and  particularly  with  the 
ellipse,  hyperbola,  parabola,  and  conchoid  of  Nicomedes.  But  in  reality, 
with  the  exception  of  the  circle,  there  can  be  no  curve  which  is  without 
one  or  more  Imes  to  which  the  name  of  directrix  might  be  given. 

DIRGE,  in  music,  a  hymn  for  the  dead,  a  funereal  song.  This  word 
is  a  contraction  of  Dirige,  the  first  word  of  the  antiphona,  **  Dirige, 
Domine  Deus,*'  chanted  in  the  funeral  service  of  the  Roman  Catholic 
Church.  The  abbreviation  seems  to  have  crept  into  use  about  the 
middle  of  the  1 6th  century. 

DISABILITY  (Law),  an  incapacity  in  a  person  to  inherit  lands  or 
enjoy  the  possession  of  them,  or  to  take  that  benefit  which  otherwise 
he  might  have  done,  or  to  confer  or  grant  an  estate  or  benefit  on  or  to 
another.  All'  persons  who  are  disabled  from  taking  an  estate  or  benefit 
are  incapable  of  granting  or  conferring  one  by  any  act  of  their  own, 
but  many  persons  who  are  by  law  incapable  of  disposing  of  property 
may  take  it  either  by  inheritance  or  gift. 

Disability  is  ordinarily  said  to  arise  in  foul*  ways :  By  the  act  of  the 
ancestor ;  by  the  act  of  the  party  himself ;  by  the  act  of  the  law ;  or 
by  the  act  of  God. 

By  tJie  act  of  the  ancestor,  as  where  he  is  attainted  of  treason  or 
murder,  for  by  attainder  his  blood  is  corrupted,  and  his  children  are 
made  incapable  of  inheriting.  But  by  the  stat.  8  &  4  Will.  IV.,  c.  106, 
§  10,  this  disability  is  now  confined  to  the  inheriting  of  lands  of  which 
the  ancestor  is  possessed  at  the  time  of  attainder ;  in  all  other  cases  a 
descent  may  be  traced  through  him. 

£y  the  act  of  the  party  himeelf  as  where  a  person  is  himself  attainted, 
outlawed,  &a,  or  where,  by  subsequent  dealings  with  his  estate,  a 
person  has  disabled  himself  from  performing  a  previous  engagement,  as 
where  a  man  covenants  to  grant  a  lease  of  lands  to  one,  and,  before  he 
has  done  so,  sells  them  to  another. 

By  the  act  of  law,  as  when  a  man,  by  the  sole  act  of  law  without  any 
default  of  his  own,  is  disabled,  as  an  alien  bom,  &c. 

By  the  act  of  God,  as  in  cases  of  idiotcy,  lunacy,  &c.,  but  this  last  is 
properly  a  disability  to  grant  only,  and  not  to  take  an  estate  or  benefit 
—for  an  idiot  or  lunatic  may  take  a  benefit  either  by  deed  or  will. 

There  are  also  other  disabilities  known  to  our  law,  as  infancy,  and 
coverture ;  but  these  also  are  confined  to  the  conferring  of  interests. 

Married  women,  acting  under  and  in  conformity  to  Powers,  and 
formerlv  by  fine,  but,  since  the  3  &  4  Will.  IV., c.  74,  by  deed  executed 
imder  the  provisions  of  that  statute,  may  convey  lands ;  and  infants, 
lunatics,  and  idiots,  being  trustees,  and  not  having  any  beneficial 
interest  in  the  lands  vested  in  them,  are  by  various  statutes  enabled  to 
dispose  of  them  under  the  direction  of  the  Court  of  Chancery. 

Particular  disabilities  also  are  created  by  some  statutes;  as,  for 
instance,  Roman  Catholics,  by  the  10  Geo.  IV.,  c.  7  (the  Emancipation 
Act),  are  disabled  from  presenting  to  a  benefice ;  and  foreigners 
ialthough  naturalised)  cannot  hold  offices,  or  take  grants  of  land  under 
the  crown.     [Denizen.]     (Cowel's  '  Interp. ; '  '  Termes  de  la  Ley.') 

DISACRYL.    An  isomeric  modification  of  Acrolein. 

DISBUDDING,  in  horticulture,  consists  in  removing  the  buds  of  a 
tree  before  they  have  had  time  to  grow  into  young  branches.  It  is  a 
species  of  pnming  which  has  for  its  object  not  only  training,  but  also 
economy  with  regard  to  the  resources  of  a  tree,  in  order  that  there 
may  be  a  greater  supply  of  nourishment  for  the  development  of  those 
buds  which  are  allowed  to  remain. 

If  the  roots  are  capable  of  absorbing  a  given  quantity  of  nutritive 
matter  for  the  supply  of  all  the  buds  upon  a  stem,  and  if  a  number  of 
those  buds  be  removed,  it  must  be  evident  that  those  which  remain 
will  be  able  to  draw  a  greater  supply  of  sap  and  grow  more  vigorously 
than  they  otherwise  would  have  done.  Tiiis  &ct  has  furnished  the 
idea  of  disbudding. 


This  kind  of  pruning  has  been  chiefly  applied  to  peach  and  Dcx:tai-ine 
trees,  but  the  same  principle  will  hold  good  with  all  others  of  a  similar 
description,  and  might  be  practised  upon  them  if  they  would  repay 
the  labour  so  expended. 

The  French  gardeners  about  Montreuil  and  in  the  vicinity  of 
Paris  have  carried  this  practice  to  a  great  extent,  and  with  consider- 
able success. 

Several  of  their  methods  have  been  described  by  Dr.  Neill,  the 
secretary  of  the  Caledonian  Horticultural  Society,  in  his  horticultural 
tour.  In  one  of  them,  termed  d  la  SieuUe,  and  invented  by  SieuUe, 
gardener  at  Vaux  Praslin,  near  Paris,  the  training  is  made  to  depend 
entirely  upon  the  exactness  of  disbudding. 

The  peculiarity  of  Sieulle's  method  is  as  follows : — ^Aiter  the  stock 
has  been  budded,  two  branches  are  trained  at  full  length  to  a  trellis  or 
wall :  late  in  autumn  or  in  winter  all  the  buds,  with  the  exception  of 
four  on  each  shoot,  are  neatly  cut  out,  or  disbudded ;  these  four  in 
their  turn  form  shoots  in  the  succeeding  summer,  which  are  cut  down 
to  about  one-third  of  their  length  in  autumn,  and  also  disbudded  in 
the  same  manner  as  the  two  principal  branches  of  the  preceding  year. 
This  kind  of  pruning  being  always  performed  prevents  a  superfluous 
development  of  buds  and  the  consequent  necessity  of  cutting  them 
out  as  branches  in  the  following  season.  Du  Petit  Thouars,  whoae 
opinions  are  entitled  to  much  respect,  passes  a  high  eulogium  upon 
this  system  of  SieuUe  :  he  says,  "  by  this  method  the  young  tree  is 
more  quickly  brought  to  fill  its  place  upon  the  espalier ;  it  is  after- 
wards more  easily  kept  in  regular  order :  many  poorer  flower-buds  are 
allowed  to  develop  themselves,  but  the  necessity  of  thinning  the  fruit 
is  thus  in  a  great  measure  superseded,  and  the  peaches  produced  are 
larger  and  finer." 

Dumouticr's  system  of  disbudding  is  somewhat  different  from  that  of 
SieuUe.  Instead  of  performing  this  operation  late  in  the  autumn, 
he  defers  it  untU  spring,  when  the  buds  are  unfolded :  aU  those  upon 
the  young  shoot  of  the  previous  year,  with  the  exception  of  the  lowest 
and  the  one  above  the  highest  blossom,  are  then  carefully  removed ; 
of  the  two  which  are  left,  the  first  is  termed  the  Ixmrgeon  de  remplace- 
meat  for  the  next  year,  and  the  latter  is  aUowed  to  remain  to  draw  up 
the  sap  for  the  maturing  of  the  fruit.  This  method  of  pruning,  as  far 
as  disbudding  is  concerned,  is  precisely  the  same  as  that  practised  by 
Seymour,  of  Carleton  HaU,  in  England. 

It  must  not  be  thought,  however,  from  this  statement  that  the 
training  of  Dumoutier  and  Seymour  is  the  same,  or  that  their  trees 
assume  precisely  the  same  appearance :  for  example,  Dumoutier  s 
branches  proceed  from  two  principal  arms,  Seymour's  from  one  in  the 
centre  :  in  the  system  of  the  former,  the  fruit-bearing  branches  are  on 
both  sides  of  the  old  wood ;  whUe  in  that  of  the  latter  they  are  only 
allowed  to  grow  from  the  upper  sides. 

Disbudding  in  spring  is  frequently  and  beneficially  practised  by 
many  inteUigent  gardeners,  both  in  England  and  Scotland,  upon 
English  fan-trained  peach-trees,  with  a  view  to  thinning  the  young 
wood,  taking  care  to  leave  enough  for  the  production  of  fruit  in  the 
foUowing  year. 

When  spurious  buds  can  be  removed  from  peach  or  nectarine  trees 
before  development,  with  the  certainty  of  those  succeeding  wliich  are 
allowed  to  remain,  it  must  be  of  material  consequence,  as  the  latter 
will  not  only  be  better  supported,  but  wiU  also  receive  a  greater 
quantity  of  light,  so  essential  to  mature  and  ripen  the  young  wood. 
Unfortunately,  however,  SieuUe's  plan  cannot  be  practised  with  any 
degree  of  success  in  England ;  those  buds  which  are  left,  and  upon 
which  so  much  dependence  is  placed,  often  do  not  grow ;  a  vacancy  is 
the  consequence,  and  the  tree  is  deformed.  The  climate  of  Montreuil 
is  much  more  favourable  to  the  growth  of  the  peach-tree  than 
that  of  Britain;  and  although  the  winters  of  Paris  are  severe,  yet 
the  mean  degree  of  summer  heat  is  much  greater  there  than  in 
any  part  of  England;  and  perhaps  the  peculiar  nature  of  the  soil 
renders  peach-trees  much  more  yielding  to  art  there  than  in  this 
country. 

For  these  reasons,  however  useful  the  plan  of  disbudding  in  autumn 
or  winter  may  be  in  the  gardens  of  France,  it  would  be  improper  to 
practise  it  to  any  extent  in  those  of  England. 

It  has,  however,  been  proved  that  a  judicious  thinning  of  the 
buds  after  they  have  been  imfolded  in  spring  (when  an  experienced 
individual  can  foresee  the  strength  of  those  which  he  is  about  to 
leave,  and  to  which  he  looks  for  Ids  fruit  in  the  foUowing  year),  is  of 
great  utility. 

DISC  {discus,  ZtffKos),  is  used  for  the  face  of  a  circular  plate,  and 
frequently  for  a  thin  plate  of  any  substance.  Thus  we  speak  of  the 
sun's  disc  (referring  to  the  appearance  of  the  sun),  and  also  of  a  disc 
of  metal. 

DISCIPLINE,  MILITARY,  the  series  of  duties  which  are  to  be 
performed  by  military  men.  It  also  signifies  a  conformity  to  the  regu- 
lations by  which  those  who  serve  in  the  army  are  governed  in  aU 
matters  relating  to  the  practice  of  their  profession. 

DISCLAIMER.  A  plea  by  a  tenant  in  any  Court  of  Record  in 
which  ho  disclaims  to  hold  of  his  lord,  which  operates  as  a  forfeiture 
of  the  lands  to  the  lord  upon  reasons  most  apparently  feudaL  So  if 
the  tenant  does  any  act  which  amounts  to  a  disclaimer,  as  if  he  claims 
a  greater  estate  than  was  granted  to  him,  or  affirms  the  reversion  to 
be  in  a  stranger,  surb  behaviour  amounts  to  a  f  orf  eitore     The  writ  d 
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right  BUT  disclaimer  was  the  old  form  in  which  the  lord  took  advantage 
of  the  forfeiture;  but  as  it  was  decided  that  the  tenant  might  be 
treated  as  a  trespasser,  and  that  notice  to  quit  was  not  necessary,  the 
more  convenient  action  of  ejectment  came  into  use,  and  the  proceeding 
by  writ  of  right  was  ultimately  abolished. 

One  of  the  pleadings  in  a  suit  in  Chancery  is  also  called  a  disclaimer, 
as  where  a  defendant,  in  his  answer  to  the  complainant's  bill,  disclaims 
all  interest  in  the  matter  in  question.    [Equitt.] 

And  where  an  estate  is  given  either  by  deed  or  will  to  a  person,  he 
may  by  deed  (which  need  not  be  enrolled,  or,  as  it  is  called,  made 
matter  of  record)  disclaim  all  interest  thereunder. 

An  executor  is  said  to  disclaim  when  he  renounces  probate  of  the 
will  of  his  testator ;  and  where  the  will  contains  a  devise  of  lands  to 
tho  executor,  the  disclaimer  ought  to  be  made  by  deed  to  afford 
evidence,  in  deducing  a  title  to  the  lands,  of  the  fact  of  disclaimer. 

DISCONTINUITY  (Algebra,  &c.).  Continuous  changes  are  those 
which  are  so  made  that  no  two  states  exist  without  every  possible  in- 
termediate state  having  been  in  existence  between  them.  Thus  the 
square  on  a  line  of  4  inches  contains  16  square  inches,  while  that  on  a 
line  of  5  inches  contains  25  square  inches ;  and  there  is  no  possible 
area  between  16  and  25  square  inches  which  is  not  equal  to  the  square 
described  on  some  line  between  4  and  5  inches.  That  is,  if  a 
straight  line  iocrease  continuously,  the  square  described  on  it  increases 
continuously. 

The  first  introduction  of  discontinuity  arises  from  the  attempt  to 
represent  all  magnitudes  by  numbers.  Arithmetical  imnbols  cannot 
represent  continuous  change  of  magnitude.  If  a  foot  be  divided  into 
2,  8, 4,  &C.,  equal  parts,  and  so  on  <u2  infinitum,  there  exist  infinite 
numbers  of  lengths  which  will  not  be  represented  by  any  whatsoever 
of  the  resulting  fractions  of  a  foot.  Hence  the  difficulties  of  IncoH- 
UENSUBABLB  magnitudes,  which  arise  from  the  failure  of  the  attempt 
to  represent  flowing  or  continuous  changes  by  the  means  of  changes 
which  always  suppose  finite  intervals,  as  in  passing  from  number  to 
number. 

But  the  arithmetical  difficulty,  being  introduced  antecedently  to  the 
express  consideration  of  discontinuity,  is  rarely  treated  as  belonging  to 
this  subject.  In  the  higher  parts  of  mathematics  the  necessity  for 
the  consideration  of  discontinuous  expressions  began  with  the  inves- 
tigation of  partial  differential  equations.  In  the  introduction  of  the 
arbitrary  functions  which  those  equations  require,  discontinuous 
functions  were  thought  to  be  admissible  by  Euler,  an  opinion  which 
was  controverted  by  D'Alembert,  and  supported,  conclusively,  it  has 
always  been  thought,  by  Lagrange,  It  is  our  own  opinion  tiiat  not 
only  the  arbitrary  function  of  a  partial  equation,  but  even  the  arbitrary 
constant  of  a  common  equation,  may  be  allowed  to  be  discontinuous, 
unless  the  contrary  be  a  condition  of  the  problem,  expressed  or  implied. 
By  a  discontinuous  constant,  we  mean  one  which  preserves  one  value 
between  certain  limits  of  the  value  of  the  variable,  which  then  suddenly 
changes  its  value,  preserving  the  new  value  till  the  variable  attains 
another  limit,  and  so  on. 

DISCORD,  in  music,  a  soxmd  which,  when  heard  with  another,  is 
disagreeable  to  the  ear,  unless  treated  according  to  the  rules  of  art. 
Discords  are  the  2nd,  sharp  4th  (tritonus),  flat  5th  (semidiapente), 
minor  or  flat  7th,  and  major  or  sharp  7th.  The  ratios  of  these  are 
9  : 8,  45  :  82,  64 :  45,  9  :  5,  and  15  :  8.  The  9th  (9  : 4)  is  also  a  discord, 
and  though  only  the  octave  to  the  2nd,  is  considered  in  harmony  as  a 
very  different  mterval,  and  treated  in  a  different  manner.  The  4th 
(4  : 8)  is  either  discord  or  concord,  according  to  the  manner  in  which  it 
is  accompanied.  [Concord.]  Discords  commonly,  but  not  always, 
are  prepared,  that  is,  the  note  which  is  to  become  the  discord,  is  first 
hectfd  as  a  concord :  and  their  reaUution  is  absolutely  necessary;  that 
is,  the  discord  must  pass  into  a  concord,  though  the  resolution  is  oooa- 
sionally  retarded.    Examples : — 


(«)  CO  (8) 


(8)    (2)  (») 


(3)     (9)  (3) 


The  perfect  5th  in  tlie  chord  of  |,  and  the  8rd  in  the  chord  of  |,  are 
treated,  so  far  as  regards  resolution,  as  discords.    Examples  : — 


(5)    (8) 


DISCOUNT,  a  sum  of  money  deducted  from  a  debt  in  consideration 
of  its  being  paid  before  the  usual  or  stipulated  time.    The  circum- 
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stance  on  which  its  fsimess  is  founded  is,  that  the  creditor,  by  re- 
ceiving his  money  before  it  becomes  due,  has  the  interest  of  the  money 
during  the  intervaL  Consequently,  he  diould  only  receive  so  much  as, 
put  out  to  interest  during  the  period  in  question,  would  realise  the 
amount  of  his  debt  at  the  time  when  it  wotdd  have  become  due.  For 
instance,  1002.  is  to  be  paid  at  the  end  of  three  years,  what  should  be 
paid  now,  interest  being  4  per  cent,  f  Here  it  is  evident  that  if  we 
divide  the  whole  debt  into  112  (or  100  +  8  x  4)  parts,  100  of  these  parts 
will  make  the  other  12  in  three  years  (at  simile  interest),  whence  the 
pavment  now  due  is  the  112th  part  of  10,0002.,  or  892.  5«.  9d,  The 
rule  is,  n  being  the  number  of  years  (or  fractioQ  or  numbw  and  frao- 
tion),  r  the  rate  per  cent.,  and  d  the  sum  due. 


100  D 
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In  practice,  it  is  usual  not  to  find  the  real  discount,  but  to  allow 
interest  on  the  whole  debt  in  the  shape  of  abatement.  Thus  it  would 
be  considered  that,  in  the  preceding  example,  three  years'  discount 
upon  1002.  at  4  per  cent,  is  122.,  or  882.  would  be  considered  as  the 
present  value. 

In  transactions  which  usually  proceed  on  compound  interest,  as  in 
valuing  leases,  annuities,  &c.,  the  principle  of  discount  is  strictly  pre- 
served. The  present  value  in  the  preceding  case  is,  in  its  most  usual 
foim. 


(l+py 


.,  and  the  discount  D- 


(i+p)"' 


where  p  is  the  rate  per  pound  (not  per  cent. :  thus  it  is  '04  for  4  per 
cent.).  But  recourse  is  usually  had  to  the  tables  of  present  values 
which  accompany  all  works  on  annuities  or  compound  interest.  [In- 
terest.] 

The  name  of  discount  is  also  applied  to  certain  trade  allowances 
upon  the  nominal  prices  of  goods.  In  some  branches  of  trade  these 
allowances  vary  according  to  the  circumstances  which  affect  the  mar- 
kets, and  what  is  called  discount  is  in  fact  occasioned  by  fluctuations 
in  prices  which  it  is  thought  convenient  to  maintain  nominally  at 
unvarying  rates.  This  system  is  practised  in  some  branches  of 
wholesale  haberdasheiy  business,  and  we  have  seen  a  list  of  prices 
furnished  to  his  customers  by  a  manufacturer  of  tools  at  Sheffield, 
in  which  the  nominal  price  of  each  article  was  continued  the  same 
at  which  it  had  stood  for  many  years,  while  to  every  different 
species  of  tool  there  was  applied  a  different  and  a  fluctuating  rate 
of  discount,  this  fluctuation  constituting  in  fieu;t  a  difference  of  price 
between  one  period  and  another:  the  rates  of  discount  in  this  list 
varied  from  5  to  40  per  cent,  upon  the  nominal  prices  of  the  different 
articles. 

The  term  discount  is  also  employed  to  signify  other  mercantile 
allowances,  such  for  example,  as  the  abatement  of  12  per  cent,  made 
upon  the  balances  which  underwriters,  or  insurers  of  sea  risks,  receive 
at  the  end  of  the  year  from  the  brokers  by  whom  the  insurances 
have  been  effected.  The  word  discount  is  further  used,  in  contra- 
distinction to  premium,  to  denote  the  diminution  in  value  of  secu- 
rities which  are  sold  according  to  a  fixed  nominal  value,  or  according 
to  the  price  they  may  have  originally  cost.  If,  for  example,  a 
share  ui  a  canal  company  upon  which  1002.  has  be^  paid  is  sold  in 
the  market  for  98/.,  the  value  of  the  share  is  stated  to  be  at  2  per 
cent,  discount. 

There  are  one  or  two  old  difficulties  oonneoted  with  discount.  The 
first  is  that  of  the  equation  o/paymentt.  Were  it  not  for  the  difficulty, 
and  its  principle,  this  would  not  be  worth  notice.  It  was  at  one  time 
the  custom  of  Uie  works  on  arithmetic  to  point  out,  when  sums  of 
money  are  due  at  different  times,  at  what  time  the  total  amount  is 
to  be  paid  at  once,  in  such  manner  that  the  receiver  may  gain, 
by  the  sums  which  are  prepaid,  what  he  loses  by  those  which  are 
overdue. 

To  take  a  simple  case,  say  it  is  understood  that  money  makes 
5  per  cent,  simple  interest,  that  1002i  is  due  in  three  years,  and 
3002.  more  in  seven  years.  The  first  rule  that  was  given  leads,  as 
the  reader  knows,  to  the  payment  of  the  whole  4002.  in  six  vears; 
by  which  the  interest  on  8002.  paid  a  year  before  its  time  balances 
that  on  1002.  paid  three  years  after  its  time.  But  this,  it  is  said, 
was  not  fair;  for  not  interest,  but  discount,  should  be  allowed  for 
the  sum  paid  before  it  is  due.  That  is,  the  4002.  paid  at  the  in- 
termediate time  should  yield  1002.  due  +  interest  on  it  since  it  was 
due  +  a  sum  which  put  out  to  interest  will  make  the  8002.  at 
the  end  of  the  seven  years.  The  rule  for  this  case  gives  a  result 
5*9615574  years,  instead  of  six  years;  which  will  be  found  to  satisfy 
the  conditions. 

In  truth,  however,  it  depends  entirely  upon  what  the  notion  of 
fairness  is,  whether  one  rule  is  better  than  the  other,  or  whether  either 
will  do.  And  it  must  be  remembered  that  timple  iiUerett  is  a  fiction 
in  real  business.  A  creditor  cannot  demand  more  than  simple  interest 
by  law  :  but  it  does  not  therefore  follow  that  because  certain  money  is 
paid  under  the  name  of  interest,  the  receiver  will  let  it  lie  barren  in  a 
bag.  But  what  we  say  is  this  :  keep  to  the  fiction  on  which  both  rules 
are  constructed,  let  aU  intcrett-money  remain  barren,  »ad  ^e^wo  rul^ 
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will  come  to  the  same  thing  in  the  end.  And  it  is  not  foir  to  con- 
Btruot  rules  on  the  supposition  of  simple  interest^  and  then  to  com- 
plain of  the  inaptitude  of  those  rules  to  represent  the  results  of 
real  business.  Remaining  by  simple  interest,  let  us  see  how  the 
receiver  will  stand  at  the  end  of  the  seven  years^  upon  the  different 
suppositions : — 

1.  If  no  equation  of  payments  be  made,  he  will  have  1002.  +  four 
years'  interest  +  300^.  just  received,  i20l,  in  all,  with  which  he  is  to  go 
on  making  interest  on  4002.  only. 

2.  If  he  receive  by  the  first  rule  4002.  at  the  end  of  six  years,  he 
will  at  the  end  of  the  seventh  year  have  4202.,  of  which  4002.  is  to  go 
on  at  interest  as  before. 

8.  If  he  receive  by  the  second  rule  he  will  have  at  the  end  of  the 
seventh  year  (1002.  +  2*961...  years*  interest)  which  he  received  + 1*038... 
years'  interest  which  he  makes  on  the  1002.  (the  other  part  not  making 
interest)  +  the  sum  which  will  in  1-038...  years  yield  3002.  (285*192...)  + 
the  interest  on  this.  That  is,  4202.  altogether,  of  which  202.  is  interest 
only :  for  the  last-mentioned  item,  though  gained  in  the  manner  of 
interest,  is  discount  intended  to  make  up  a  principoL  Or,  if  any  one 
will  not  admit  this  last  distinction,  then  the  most  approved  rule  puts 
the  receiver  in  a  worse  position  than  the  old  rule. 

The  fact  is,  that  if  equation  of  payments  were  ever  made,  it  ought 
to  be  supposed  that  all  money,  principal  and  interest,  becomes  pro- 
ductive money  to  the  receiver  from  the  moment  it  is  received :  or 
compound  interest  should  be  supposed.  This  puts  the  parties  into  a 
state  of  equity  at  all  times,  both  during  the  longest  term  of  debt  and 
after.  To  show  this,  suppose  that  A  is  due  at  the  end  of  a  years  and 
B  at  the  end  of  b  years,  interest  being  r  per  pound.  To  satisfy  this 
debt  by  a  sum  A  +  B  paid  at  x  years  from  this  time,  the  equation  to 
determine  x  is 

A  +  B=A(l  +  r)»-«+ 


(1+r)* 


and  the  receiver  of  the  equated  sum,  m  years  after  its  receipt,  or  a?  -h  m 
years  from  the  present  time,  will  have  (A  +  B)  (1  +  r)*  which  is 


A(l-hr)*+"^  +B 


(1+r)- 


Or 


(l  +  r)<^ 
A(l+r)'+«  +B{l+r)«-<-"^ 


And  this  is  precisely  what  he  would  have  had  from  the  payments 
themselves.  And  the  accumulations  or  present  value  of  the  equated 
sum  are  at  all  times  equal  to  the  accumulations  or  present  values  of 
the  payments. 

There  is  another  remarkable  case  of  the  same  kind,  in  which  dis- 
coimt  at  simple  interest  is  compared  with  notions  derived  from  com- 
pound interest,  and  a  rule  is  consequently  said  to  be  false  which  is, 
upon  its  own  hypothesis,  perfectly  true.  The  value  of  an  interminable 
annuity,  calculated  at  simple  interest,  comes  out  infinitely  great :  or 
no  sum  is  large  enough  to  pay  it.  Now  it  is  clear  that  202.  will  pay 
an  annuity  of  12.  a  year  at  five  per  cent,  for  ever.  And  this  may  even 
be  called  simple  interest,  for  at  the  end  of  a  year  the  interest  of  the 
202.  Ib  paid  away,  and  the  original  principal  only  remains :  so  that  there 
is  no  interest  upon  interestw  But  the  truth  Lb,  that  in  the  construction 
of  all  rules  at  simple  interest,  the  money  is  arbitrarily  divided  into  two 
parts,  productive  and  unproductive,  and  a  rule  which  expressly  re- 
quires payment  to  be  mode  from  time  to  time  out  of  the  productive 
part,  may  produce  very  different  results  from  another  in  which  the 
unproductive  part  is  paid  away  first.  Now  take  the  case  of  an  annuity 
for  three  years,  of  12.,  money  making  r  per  pound.  The  ordinary  rule 
gives 

(1  +  r)-»  +  (1  +  2r)-»  +  (1  +  8r)-» 

At  the  end  of  a  year,  this  becomes 


1  + 


1  +  r 


1+r 


l+2r  ^  l  +  8r 

The  first  term  1  is  partly  principal,  partly  interest:  and  12.  of 
annuity  has  become  due.  But  the  manner  in  which  the  rule  was 
framed  does  not  allow  us  to  pay  away  the  r(l  +  2r)— i  and  r(l  +  3r)— *, 
which  are  never  to  make  interest  again,  in  part  of  the  first  year's 
annuity,  but  requires  that  the  1,  part  of  which  will  make  interest, 
should  all  be  so  paid.  And,  when  the  productive  money  is  broken  in 
upon  before  the  improductive  is  all  gone,  it  is  perfectly  true  that  no 
sum  is  large  enough  to  pay  a  perpetusJ  annuity :  and,  if  this  be  done, 
not  only  xnay  the  rule  for  a  perpetual  annuity  be  objected  to,  but  with 
as  much  justice  that  for  a  finite  term  of  years.  For  instance,  at  10 
per  cent.,  an  annuity  of  12.  for  five  years  is  worth,  according  to  the 
xmunl  simple-interest  suppositions,  3892612.  A  year's  interest  is 
'3892612. ;  let  this  all  be  paid  away,  and  the  balance  of  12.  made  up 
out  of  the  principal,  and  so  on,  and  it  will  be  found  that  there  is  a  sum 
in  hand  at  the  end  of  the  ten  years :  in  fact  3790792.  will  in  this  way 
be  enough  to  meet  all  demands.  But  the  manner  in  which  the  rule  is 
constructed  supposes  the  annual  demands  to  be  made  up  out  of  prin- 
cipal and  interest  in  the  following  way,  the  sums  before  the  lines 


showing  how  the  pound  yearly  accruing  due  is  raised,  partly  out  of 
principal,  portly  out  of  interest  ;— 

Principal.  Interest* 

3-89261  '88926 

Pay    -90909     +     -09091  =*  £1. 


2*98852 
Pay    -83333 

+ 

•29835 
•29835 
•16667  -  £1. 

2-15019 
Pay    -76923 

+ 

•43003 
•21502 
•23077  =  £1. 

1-88096 
Pay    -71429 

+ 

•41428 
•18810 
•28571  =  £1. 

•66667 
Pay    -66667 

+ 

•26667 
•06667 
•33388  =  £1. 

•                              -00000 

•00001 

While  if  interest  were  made 
have 

3-89261 
•88926 

to 

3JU 

go  as  far  afl  it  could,  we  ahoulJ 

8-28187 
■32819 

5r  paying  £1. 

2-61006 
•26101 

»         » 

1-87107 
•18711 

ti           w 

1-06818 
•10582 

ft          n 

•16400        „  , 

to  that  there  would  reriiain  '1642. 

The  truth  is,  that  the  rule  for  annuities  by  discounting  at  simple 
interest  ts  wrong  except  upon  the  condition  that  principal  and  interest 
are  to  be  rated  in  a  specified  way  (which  those  who  understand  the 
formula  will  easily  collect)  to  meet  the  accruing  demands.  And  more- 
over, when  interest  is  to  be  all  disposed  of  first,  before  any  principal  is 
touched,  the  rule$for  timpU  and  compound  intereit  ctre  identwal. 

It  is,  however,  necessary  to  distinguish  between  true  discount  aod 
the  discoimt^of  commerce.  When  a  bill  of  exchange  for  1002.,  having 
three  months  to  nm,  is  presented  by  the  holder  for  discount ;  the 
discounter  calculates  the  simple  interest  on  1002.  for  three  months, 
with  three  days  of  grace  added,  deducts  this  from  the  amount 
of  the  bill  and  pays  over  the  difference  to  the  holder.  Thus  it 
will  be  found  on  consideration,  that  the  discounter  always  obtains 
something  more  than  the  usual  and  current  rate  of  interest  for  the 
money  that  he  thus  employs.  Bills  of  exchange,  on  which  are  the 
best  names,  are  discounted  on  the  lowest  or  most  liberal  terma; 
because  the  rate  of  discoimt  must,  of  course,  rise  as  the  charaoter  of 
the  parties  to  the  bill  appears  to  be  lower  in  point  of  aolv^acy  :  the 
rate  of  discount  also  has  a  tendency  to  rise,  when  monsr  ia  soaroe, 
which  tendencv  not  unfrequently  grows  into  an  effect  almost  inde- 
pendently of  the  character  of  the  paper  offered  for  discoimt.  [See 
examples  under  Bakk  ;  where  also  see  Ke-discount,  voL  i.,  coL  858. 
The  usual  course  of  the  Bank  of  England  in  iwrd  to  diaoounting 
will  be  found  fully  explained  in  the  article  Baitk,  Baitkxb,  BAHiusrG  J 
Also,  under  otiier  circumstances,  when  confidence  is  interrupted,  the 
discounting  of  biUs  is  only  done  at  very  high  rates,  and  in  some 
extreme  cases  it  is  altogether  refused  by  the  ordinary  bill  diBooimters. 
('  Rep.  of  Committee  on  Bonk  Acts '  1858,  p.  viiL) 

Discount  is  also  said  to  take  place  on  merchandise,  when  a  buyer 
having  agreed  with  the  seller  to  pay  for  the  goods  so  much  on  such  a 
day  which  is  to  come,  before  that  day  arrives  finds  that  he  is  in  cash 
sufficiently  to  pay,  and  claims  and  gets  from  the  seller  a  deduction 
from  the  price  so  settled,  in  consideration  of  his  anticipating  the  d»y 
of  payment.  This  discount  is  in  practice  made  at  a  rate  which  usually 
exceeds  the  current  interest  of  the  day. 

DISCOVERY  IN  LAW.    [Equttt.] 

DISCOVERY.    [Invention  and  Discovebt.] 

DISCUS  (ilffKos,  ditcot),  a  quoit  of  stone,  brass,  or  iron,  10  or  12 
inches  in  diameter,  with  which  the  Greeks  and  Romans  diverted  them- 
selves in  the  public  games.  The  discus,  when  perforated  like  our 
modem  quoit,  was  thrown  by  the  help  of  a  thong,  put  through  the 
middle  of  it.  It  was  at  other  times  of  a  solid  piece,  and  was  then 
hurled  directiy  from  the  hand.  The  object  was  to  throw  it  to  as  great 
a  distance  as  possible.  This  last  method  is  illustrated  by  the  celebrated 
statue  of  the  Discobolus,  or  quoit  thrower,  attributed  to  Myron.    Of 
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ihiB  famotiB  Btatue  several  ancient  copies  are  in  existence,  one  of  the 
yezy  finest  being  that  in  the  British  Museum  engrayed  below.     The 


(The  DiMoboliu,  from  the  ttotae  in  the  Brttiflb  Uossooul 

Agm«  is  npresenied  in  action  at  ihe  precise  moment  of  delivering  the 
discus.  Ovid  ('  Metam./  li.  x.,  ▼.  176)  and  Statius  ('  Theb./  vi,  v.  646) 
have  both  described  the  diversion  of  the  discus ;  see  also  Petri  Fabri, 
'  Agonisticon,  sive  de  Re  Athletioa,  Ludisque  Yeterum/  4to,  li.  ii.^  o.  !., 
Lugd.  1695. 

The  term  discus  \vas  likewise  applied  to  circular  shields  or  bucklers, 
of  a  luge  size,  placed  in  the  temples,  on  which  great  actions  were 
represented,  or  the  names  inscribed  of  the  ephebi,  that  is  of  the  young 
men,  who  had  devoted  themselves  to  the  service  of  their  country. 
One  of  these  circiilar  shields  is  in  the  Townley^  Collection  of  the 
British  Museum,  containing  the  names  of  the  ephebi  of  Athens,  under 
Alcamenes,  when  he  held  the  office  of  oosmetes.  It  was  found  in  a 
church  at  Athens  in  1748,  by  Dr.  Askew,  who  was  informed  that  it 
had  been  brought  there  from  the  Parthenon.  Such  too  was  the  shield 
of  Scipio  Africanus,  found  in  the  Rhone  in  1656,  engraved  in  Spon's 
'Miscdlanea  Eruditsd  Antiquitatis,'  p.  162,  edit.  1686.  Anacreon  has 
an  ode  on  a  disk  of  silver,  representing  Aphrodite  rising  from  the 
eea :  Od.  61,  tls  Aiaxov  Ixovra  A^poSlnjv.  See  likewise  Montfaucon, 
'  Supplem.  de  TAnt.  Expliq./  liv.  iii.  p.  64.  Discs  sculptured  on  both 
sides,  with*  heads,  bacchanal  subjects,  &c.,  were  also  suspended  by 
chains  between  the  columns  of  Roman  mansions  and  theatres.  Several 
specimens  of  these  dypeaj  as  they  were  called,  may  be  seen  in  the 
QrsBCo-Roman  Basement  Room  of  the  British  Museum. 

DIS-DIAPASON,  the  name  given  by  the  Greeks  to  a  scale  of  two 
octaves.    [Diapason.] 

DISLOCATION.  Various  parts  of  the  body  are  liable  to  be  dis- 
placed by  the  direct  application  of  violence  or  by  more  gradual  causes. 
But  the  term  didocation  is  commonly  appropriated  to  displacements 
occurring  about  ^e  joints.  In  this  sense  it  is  nearly  synonymous  with 
luxation,  but  not  entirely ;  for  the  latter  term  carries  with  it  more  of 
the  idea  of  external  force,  and  it  is  not  quite  so  generally  applied.  It 
is  usual,  for  instance,  to  speak  of  the  dislocaiion,  not  the  luxation,  of 
the  internal  cartilage  of  the  knee ;  and  the  latter  term  is  seldom  if  ever 
used  in  describing  the  displacements  of  the  small  bones  of  the  wrist  or 
instep,  or  of  single  vertebrae. 

The  injuries  classed  under  this  title  maybe  effected  by  external 
violence,  or  b}'  the  undue  contraction  of  muscles,  or  by  both  of  these 
causes  combined;  and  they  result  in  some  instances  from  disease 
within  the  joints  themselves,  by  which  their  ligaments  are  weakened 


or  destroyed,  and  their  sockets  rendered  insecure  by  ulceration  and 
other  gradual  changes. 

"When,  by  the  protrusion  of  the  bone  through  the  skin,  or  other- 
wise, the  dislocation  is  complicated  with  an  external  wound  exposing 
the  cavity  of  the  joint,  it  is  said  to  be  compound  ;  and,  as  in  the  paraU^ 
case  of  fracture,  iJiis  aggravation  of  the  injury  is  very  serious,  and  the 
most  skilful  management  is  required  to  save  the  Ufe  or  limb,  where 
the  injury  happens  to  one  of  the  larger  joints. 

The  particular  dislocation  takes  its  name  either  from  the  joint 
itself  or  from  the  fioihest  bone ;  and  various  terms  are  added  to  indi- 
cate the  direction  of  the  displacement,  or  the  new  situation  of  the 
head  of  the  bone.  Thus,  the  most  common  form  of  the  accident  at 
the  hip  is  called  "  a  dislocation  of  the  head  of  the  fefmur  (thigh-bone) 
haehwards  upon  the  dorsum  t7u"  (flat  part  of  the  haunch-bone). 

Any  bone  may  be  displaced  in  any  direction,  but  the  accident 
happens  most  frequently  in  those  joints  and  directions  in  which  the 
extent  of  motion  is  the  greatest.  Thus  the  most  common  dislocation 
is  that  of  the  shoulder,  which  is  the  most  movable  joint ;  and  its  most 
frequent  variety  is  that  in  which  the  head  of  the  numerui  (or  bone  of 
the  upper  arm)  is  drawn  downwards  into  the  axiUa  for  arm-pit)  by  the 
sudden  contraction  of  certain  strong  muscles.  This  nappens  when  the 
arm  is  raised  to  the  utmost,  as  in  reaching  to  dose  a  window ;  that  is 
when  it  has  moved  through  an  angle  of  180  degrees  from  its  natural 
position.  The  most  usual  dislocation  of  the  hip  is  that,  already  men- 
tioned, on  the  donwn  UU,  for  the  same  reason.  It  is  generally  produced 
by  sudden  pressure  or  a  blow  on  the  knee  when  the  thigh  is  bent  upon 
the  abdomen ;  the  head  of  the  femur  is  thus  driven  backwards  from 
the  socket,  and  is  then  drawn  farther  back  and  upwards  by  the  power- 
ful muscles  of  the  buttock. 

The  jaw  ia  sometimes  thrown  out  of  joint  by  the  mere  act  of 
yawning ;  and  that  accident  happened  to  a  gentleman  known  to  the 
writer  in  opening  his  mouth  to  make  the  usual  response  at  church. 
The  word  was  cut  short  at  the  first  syllable ;  for  in  such  oases  the 
chin  suddenly  drops  and  is  thrown  forward,  and  it  is  impossible  b^ 
any  efifbrt  to  shut  the  mouth.  This  distressing  but  irresistibly  ludi- 
crous accident  may  be  relieved  immediately  by  any  bystander  wrapping 
a  napkin  round  his  thumbs  and  placing  them  firmly  against  the  back 
teeth,  so  as  to  press  them  downwards,  while  with  the  fingers  and  palms 
the  chin  is  steaidily  raised  and  pushed  backwards.  But  the  operator 
should  be  on  the  alert  to  withdraw  his  hands  the  moment  the  jaw 
snaps  back  into  its  place,  or  he  may  receive  a  very  unpleasant  inti- 
mation of  the  success  of  his  efforts. 

It  will  be  easily  seen  from  these  instances  how  important  a  part  is 
played  by  the  muscles  in  determining  both  the  occurrence  and 
direction  of  these  acddenta  Hence  arises  in  part  their  infrequencyj 
often  wondered  at,  during  in&ncy  and  childhood;  for  though  the 
flexible  joints  of  the  young  have  a  greater  extent  of  motion  than  those 
of  the  adult,  their  musciuar  power  is  not  only  weaker  as  compared 
with  the  strength  of  their  ligaments,  but  is  mudi  more  tardily  thrown 
into  action,  as  may  be  observed  in  their  tottering  gait.  The  fragility 
of  their  bones  is  another  cause  of  this  infrequency,  by  rendering  them 
more  liable  to  be  broken  than  displaced  by  extenial  violence.  The 
only  dislocation  that  is  at  all  common  in  children  is  that  of  the  hip, 
which  is  the  consequence  of  scrofulous  ulceration  of  the  ligaments  and 
the  socket,  and  of  the  ball-shaped  head  pf  the  femur  within  it. 

The  reader  will  be  prepared  by  what  has  been  said  to  learn  that  the 
spasmodic  and  violent  contraction  of  the  muscles  consequent  upon 
these  displacements  is  the  chief  or  only  obstacle  to  their  reduction. 

This  object  is  effected  by  a  process  technically  called  exlennon, 
consisting  in  the  application  of  force  in  a  proper  direction,  and  steadily 
kept  up  till  the  muscles  are  fatigued.  The  head  of  the  bone  is  thus 
drawn  down  a  little  below  the  level  of  the  joint ;  and  being  lifted  over 
the  edge  of  the  socket,  slips  easily^into  its  place  upon  slightly  relaxing 
the  extending  force.  Tms  force  is  often  required  to  be  very  con- 
siderable, and  in  such  cases  it  is  customary  to  make  use  of  a  block  of 
pullies,  the  bone  which  contains  the  socket  having  been  first  securely 
fixed  to  a  staple  in  the  wall  by  proper  bandages.  Luxation  of  the  hip 
is  here  supposed ;  for  the  other  joints  are  so  inferior  to  that  in  strength 
that  their  displacements  may  generally  be  reduced  by  less  imposing 
means.  It  is  sometimes  necessary  to  favour  the  relaxation  of  the 
muscles  by  emetics,  warm  baths,  and  bleeding,  and  it  is  reckoned  a 
point  of  good  management  to  call  off  the  attention  of  the  patient 
during  the  extension  by  annoying  him  with  questions  and  even  exciting 
hiTTi  to  anger. 

Almost  sdl  dislocations  arising  from  accident  may  be  reduced  in  this 
way,  and  the  joint  rendered  nearly  or  quite  as  perfect  as  before :  but 
this  can  only  be  done  on  condition  of  perfect  rest  during  a  period 
sufficient  for  the  firm  union  of  the  ruptured  ligaments ;  for  if  this 
precaution  be  not  strictly  observed,  and  the  ligaments  are  suffered  to 
be  stretched  by  motion  while  the  uniting  substance  is  soft  and  exten- 
sible, the  accident  is  ever  afterwards  liable  to  recur.  No  time  should 
be  lost  in  seeking  assistance,  for  the  swelling  that  comes  on  soon 
renders  the  nature  of  the  accident  obscure,  and  the  reduction  extremely 
difficult  and  painful.  When  a  joint  has  been  unreduced  for  a  certain 
time,  which  varies  with  the  particular  joint,  and  with  the  bodily 
strength  of  the  individual — ^the  weaker  having  the  advantage  in  this 
respect — it  is  unwise  to  make  any  attempt  at  reduction.  The  parts 
have  now  become  consolidated  and  adapted  to  their  new  situation,  and 
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either  the  limb  is  permanently  fixed  or  a  new  joint  is  under  process  of 
formation.  In  the  latter  case  the  substitute  is  often  better  than  might 
be  expected ;  and  as  this  curious  -provision  of  nature  cannot  be  im- 
proved upon  by  art,  it  is  better  to  leave  it  alone. 

The  most  dangerous  dislocations  are  those  of  the  vertebrae  or  bones 
of  the  spine,  because  in  that  case  all  the  parts  of  the  body  below  the 
injiuy  are  paralysed.  But  the  vertebra)  are  so  curiously  locked  toge- 
ther, and  have  singly  so  little  motion,  and  are  at  the  same  time  so  well 
supported  by  ligaments  and  muscles,  that  they  are  seldom  dislocated 
umess  by  a  fogrce  sufficient  to  break  as  well  as  to  displace  them.  Such 
an  injury  is  almost  always  fatal,  and  instantly  so  in  general  when  it 
takes  place  above  the  origin  of  the  nerves  of  respiration,  that  is,  above 
the  fourth  vertebrae  of  the  neck.  The  object  of  the  executioner  in 
hanging  a  criminal  is  to  produce  this  effect,  but  he  more  often  fails 
than  succeeds.  * 

DISPART,  the  difference  between  the  semidiameter  of  the  base 
ring,  at  the  breech  of  a  gun,  and  that  of  the  ring  at  the  swell  of  the 
muzzle. 

On  account  of  the  dispart,  the  line  of  aim  or  line  of  metal,  which  is 
in  a  plane  passing  through  the  axis  of  the  gim,  always  makes  a  small 
angle  with  the  axis;  so  that  the  elevation  of  the  latter  above  the 
horizon  is  greater  than  that  of  the  line  of  aim :  an  allowance  for  the 
dispart  is  consequently  necessary  in  determining  the  commencement 
of  the  graduations  on  the  tangent  scale,  by  which  the  required  eleva- 
tion is  given  to  the  gun. 

The  dispart,  therefore,  subtends,  at  the  base  of  the  gun,  an  angle 
equal  to  that  which,  in  a  vertical  plane  passing  through  the  axis  of  the 
bore,  would  be  contained  between  that  axis  and  a  Ime  (called  the  line 
of  metal)  drawn  from  the  circimiference  of  the  base  to  that  of  the 
muzzle.  In  a  24-pounder  gun,  nine  feet  long  for  example,  the  dispart 
is  equal  to  2*735  inches,  and  the  angle  subtended  by  it  is  equal  to  27' 
nearly ;  allowance  must  consequently  be  made  for  this  value  in  point- 
ing the  gun  by  the  line  of  metal. 

In  order  to  place  the  axis  of  the  bore  at  any  angle  with  a  horizontal 
plane,  a  "  tangent  scale "  is  employed  [Ordnance]  ;  and  in  determi- 
ning the  graduations  of  this  scale,  it  is  manifest  that  the  length  of  the 
part  raised  out  of  the  groove  in  the  base  of  the  gun  should  (the  length 
of  the  gun  being  considered  as  the  radius)  be  equal  to  the  tangent  of 
the  difference  between  the  number  of  degrees  in  the  proposed  angle  of 
elevation  and  the  angle  subtended  by  the  dispart ;  in  order  that,  on 
lowering  the  base  of  the  gun  till  a  line  joining  the  top  of  the  scale 
and  the  top  of  the  muzzle  is  parallel  to  the  horizon  (which  may 
be  determined  by  a  spirit-level  on  a  rod  laid  from  one  of  those  points 
to  the  other),  the  axis  of  the  bore  may  be  correctly  elevated.  Thus, 
in  the  gun  above  mentioned,  for  an  elevation  of  one  degree,  the  scale 
being  raised  up  till  the  division  marked  1^  coincides  with  the  top  of 
the  base  ring,  the  part  raised  should  be  equal  to  the  tangent  of  38' 
only ;  for  an  elevation  of  two  degrees,  the  part  raised  should  be  equal 
to  the  tangent  of  1*  83' ;  and  so  on. 

In  some  guns,  however,  such  as  the  8"  and  10"  shell  guns,  the 
68-pounders,  and  some  32-pounders,  where  the  line  of  metal  would 
give  a  large  dispart,  the  inconvenience  arising  therefrom  is  avoided  by 
a  dispart  sight,  a  raised  sight  on  the  centre  of  the  gun  between  the 
trunnions  which  is  of  such  a  height  that  the  line  joining  its  top  and  the 
notch  in  the  base  ring  is  parallel  to  the  axis  of  the  gun. 

DISPENSARY,  an  institution  supported  by  voluntary  contribu- 
tions for  the  supply  of  the  poor  with  medical  and  surgical  advice,  and 
with  medicines  gratuitously.  Institutions  of  this  limd  are  of  very 
recent  origin.  They  differ  from  hospitals  in  this,  that  the  sick,  when  too 
ill  to  attend  personally  at  the  institution,  are  sometimes  visited  at  their 
own  homes  by  the  medical  officers  of  the  charity.  Each  dispensaiT 
indeed  is  restricted  to  a  certain  district,  beyond  the  limits  of  which 
the  patients  are  not  visited  at  their  own  houses.  To  every  dispensary 
there  are  always  attached  one,  and  sometimes  two  physicians;  one 
sui^on,  and  often  a  consulting  sui^eon,  and  a  resident  medical  officer 
who  dispenses  the  medicines  prescribed  by  the  physicians  and  surgeons. 
Every  subscriber  to  the  institution  who  pays  annually  a  certain  sum  is 
called  a  governor,  who  is  entitled  to  have  at  least  one  patient  always 
on  the  books ;  a  person  who  subscribes  a  larger  amount  in  one  sum  is 
called  a  life-goYemor,  who  may  have  two  or  more  patients  on  the  list. 
The  medidnes,  which  are  commonly  purchased  in  considerable  quanti- 
ties at  a  time  and  at  wholesale  prices,  are  dispensed  in  inexpensive 
forms,  and  in  this  manner  the  extent  of  the  relief  afforded  is  great, 
while  the  cost  is  trifling.  No  other  kind  of  charity  affords  so  much  real 
assbtance  at  so  small  an  expense,  and  perhaps  fewer  objections  apply 
to  this  than  to  any  other  mode  of  giving  eleemosynary  aid  to  the  poor. 
Its  peculiar  excellence  ia  that  it  enables  the  sick  poor  to  obtain  advice 
on  the  very  first  day  of  their  ailment,  and  they  are  thus  frequently 
enabled  to  atoid  a  protracted  illness.  Even  tibe  great  metropolitan 
hospitals  are  often  so  full  that  urgent  cases  are  constantly  obliged 
to  wait  days  and  even  weeks  before  admission  can  be  obtained ;  but 
by  means^  of  the  dispensary  poor  families,  and  even  the  heads  of 
such  families  in  regular  employment,  may  procure  medical  and 
surgical  assistance  without  leaving  their  occupation  even  for  a  day.  It 
would  be  a  great  improvement  in  the  principle  of  these  institutions  if 
some  contribution  towards  their  support  on  the  part  of  the  poor  them- 
selves were  required  to  entitle  them  to  avail  themselves  of  the  advan- 
tages which  they  afford.    This  would  remove  the  only  objection  that 


can  bo  urged  against  such  establishments,  and  would  enable  the 
independent  labourer,  without  asking  charity,  to  procure  the  hett 
advice  for  his  sick  family  at  a  much  cheaper  rate  than  he  can  possibly 
do  at  present. 

At  the  same  time  it  should  be  recollected,  that  these  institutions  are 
exposed  to  much  abuse.  The  attendance  of  the  medical  officera  being 
gratuitous,  there  is  a  great  inducement  to  a  Hasty  and  insufficient 
attendance  on  the  sick.  On  the  other  hand,  a  great  number  of  persons 
obtain  relief  at  these  institutions  who  could  well  afford  to  pay  for 
medical  attendance.  The  only  check  upon  these  abuses  would  be  the 
payment  of  the  medical  officers  for  tneir  services,  who  should  be 
responsible  for  the  proper  performance  of  their  duties  to  the  governors. 
The  governor  too  ought  not  to  use  these  institutions  for  the  benefit  of 
his  poor  relations  or  servants,  but  to  take  care  that  only  those  who 
cannot  afford  to  pay  are  recommended  for  reliel  This  was  the 
principle  advocated  by  Mr.  Smith  of  Southam,  in  his  self-supporting 
dispensaries.  But  unfortunately  it  met  with  little  support  or  en- 
couragement. Many  of  the  clubs,  or  societies,  jMuticularly  among  the 
Jews,  are  on  the  independent  plan. 

DISPENSATION.  The  only  kind  of  dispensation  now  used  is  that 
by  which  the  bishop  licenses  a  cleigyman  within  his  jurisdiction  to 
hold  two  or  more  benefices,  to  reside  out  of  his  parish,  or  dispenses 
with  some  other  particular  of  his  strict  duty. 

Dispensations  formed  a  great  source  of  the  revenue  of  the  court  of 
Rome ;  for  the  pope's  dispensations  prevailed  against  the  law  of  the 
country  in  many  if  not  most  instances,  indeed  in  all  of  an  ecclesiastical 
nature.  This  abuse  was  abolished  in  England  by  the  statute  25 
Henry  YIII.,  c.  21 ;  and  the  power  of  the  pope  to  grant  dispensations, 
not  contrary  to  the  law  of  God,  was  grsmted  to  the  archbishop  of 
Canterbury  under  certain  restrictions.  It  is  under  this  general  trans- 
ference of  papal  jurisdiction  that  Lambeth  degrees  are  granted.  It  is 
hardly  necessary  to  state,  however,  that  this  dispensary  power  is  never 
exercised  in  civil  cases,  and  but  in  a  few  cases  of  purely  ecclesiastical 
cognisance,  and  ui  those  the  usage  has  become  the  law  rather  than  the 
exception.  The  right  of  the  archbishop  to  grant  special  licences  of 
marriage,  has  been  expressly  recognised  by  the  l^slature. 

Formerly  also  the  crown  claimed  a  dispensing  power,  by  whidiit 
could  exempt  a  person  from  the  ordinary  liabilities  to  the  laws  of  the 
realm ;  the  limits  of  which  were  never  exactly  defined.  It  was  ex- 
ly  abolished  by  the  Bill  of  Rights  on  the  accession  of  William  and 


DISPERSION.  Light,  as  we  receive  it  from  the  sun  or  from  other 
original  sources,  as  a  star,  a  fire,  a  candle,  &c.,  appears  to  the  senses  as 
a  simple  undecomposable  element  by  the  intrumentaliiy  of  which 
objects  are  perceived ;  and  as  for  the  peculiar  colours  of  bodies,  we 
natiually  consider  them,  according  to  our  early  impressions,  as  belonging 
to  the  bodies  themselves,  or  inherent  in  &6m.  We  are  partly  un- 
deceived in  this  view  by  the  changing  colours  of  birds*  feathers,  soap- 
bubbles,  &c. ;  but  we  are  enabled  to  trace  the  immediate  cause  of  the 
coloiu^  of  bodies,  whether  permanent  or  transient,  by  the  analysLs  of 
light  furnished  by  the  well-known  experiments  of  the  glass  prism. 

The  triangular  prism  used  for  this  purpose  is  a  solid,  terminated  by 
two  equal  and  exactiy  similar  triangles,  and  having  besides  three  plane 
faces  of  a  rectangular  form,  contained  by  the  sides  of  the  triangles  and 
by  right  lines  or  edges  joining  corresponding  angles  of  the  two  trian- 
gular bases  above-mentioned ;  and  any  imaginary  right  line  within  it 
parallel  to  these  edges  around  which  tiie  prism  is  capable  of  revolTing 
is  called  the  axis  ofthepritm. 


In  the  annexed  figure  the  triangle  bag  repreMnis  a  section  of  the 
prism  parallel  to  its  basis  or  perpendicular  to  its  axis :  D  B  we  shall 
suppose  to  be  a  ray  or  exceedingly  narrow  beam  of  solar  light  incident 
from  vacuum  or  air  on  the  prism  at  r  ;  this  ray  of  white  light  enters 
the  prism  at  that  point,  and  having  undergone  refraction  by  the  dense 
medium  of  the  glass,  no  longer  proceeds  as  a  simple  ray  e  f,  but  ia  dit- 
pened  or  divided  into  various  rays  of  different  colours  over  the  space ' 
represented  in  the  figure  by  /e  f,  and  emei^ging  at/, f  from  the  prism, 
undergoes  another  refraction,  such  that  the  portion/^  of  the  ray  pro- 
ceeding from  /  is  still  more  refracted  than  the  portion  F  a  from  f  ;  let 
now  this  dispersed  beam  *;/  F  o  be  intercepted  by  a  screen  or  wall  p  k, 
from  which  extraneous  light  is  as  much  as  possible  excluded,  we  sliall 
tiien  find  the  elongated  space  a  g  brilliantly  painted  over  with  XhiU 
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passing  gradually  and  insensibly  from  deep  red  to  an  attenuated  violet, 
in  the  following  order,  aa  described  by  Newton,  and  since  very  generally 
concurred  in, — red,  orange,  yellow,  green,  blue,  indigo,  violet.  This 
experiment,  which  first  opens  the  analysis  of  light,  is  easily  made  by 
letting  a  beam  of  sunlight  pass  through  a  small  circular  hole  in  a 
shutter,  in  a  darkened  room,  on  a  glass  prism  such  as  above  described, 
the  refracted  and  dispersed  beam  being  received  on  the  opposite  wall, 
ceiling,  or  floor,  according  to  the  position  of  the  prism. 

When  the  image  of  the  sun,  or  a  star,  candle,  &c.,  is  thus  formed  by 
admission  througn  a  small  hole,  and  the  refraction  of  the  prism,  the 
coloured  space  o^,  which  has  the  same  angtilar  breadth  in  a  direction 
parallel  to  the  axis  of  the  prism  as  it  would  have  had  if  the  prism 
were  removed  and  the  light  received  directly  on  the  screen  at  the  same 
distance  from  the  place  of  the  prism  (the  screen  being  in  both  cases 
supposed  to  be  held  perpendicularly  to  the  incident  light),  but  which  is 
considerably  elongated  in  the  perpendicular  direction,  is  called  the 
spectrum  ;  and  that  an^le  of  the  prism  bag  the  sides  containing  which 
B  A,  A  c,  have  been  traversed  by  the  ray  D  E  v  o,  is  called  the  refracHng 
angle  of  the  prism. 

Suppose,  now,  that  a  small  orifice,  o,  is  made  in  the  screen  at  some 
point  of  the  spectrum,  so  that  rays  of  any  particular  colour,  green  for 
example,  may  be  transmitted  through  it;  and  let  the  trfmsmitted 
portion  be  again  submitted  to  refraction  through  another  prism,  this 
beam  being  supposed  very  small,  to  ensure  its  purity  or  near  uniformity 
of  colour.  It  will  not,  after  refraction,  be  again  decomposed,  or  undez^ 
any  alteration  of  colour ;  'but  IE  the  first  prism  be  turned  round  its  axis, 
wUch  will  cause  different  colours  in  succession  to  &11  on  o,  while  the 
direction  of  the  ray  incident  on  the  second  prism  remains  imchanged, 
being  that  of  a  line  joining  o  with  the  first  prism,  it  will  be  found  that 
as  we  pass  from  Uie  red  to  the  violet  the  ray  will  be  more  and  more 
bent  round  by  the  refraction  of  the  second  prism.  This  shows  that 
light  incident  on  the  first  prism,  when  once  decomposed  into  homo- 
gexieous  elements  by  refraction,  is  then,  at  least  by  refraction,  not 
further  decomposable,  but  each  element  retains  its  own  colour  and  its 
own  refrangibiiity,  or  diiposition  to  be  bent  by  refraction. 

This  experiment  will  not  perfectly  succeed  with  stm-light  as  above 
described,  because  however  small  be  the  hole  in  the  window  the  incident 
beam  will  not  be  a  mere  ray,  on  account  of  the  finite  angular  diameter 
of  the  sun,  but  a  cone  of  very  sensible  angle,  so  that  the  first  spectrum 
will  be  impwre,  from  the  finite  size  and  consequent  overlapping  of  the 
coloured  circles  corresponding  to  the  elementary  kinds  of  light.  It 
might  be  rendered  pure,  but  at  great  expense  of  light,  by  limiting  the 
beun  by  a  screen  with  a  small  hole  placed  at  some  distance  from  the 
first  hole.  But  it  is  far  better,  according  .to  the  method  first  described 
by  Newton,  to  combine  the  prism  (which  in  this  case  must  be  placed  at 
a  considerable  distance  from  the  hole  in  the  window)  with  a  convex 
lens,  and  receive  the  spectrum  on  a  screen  placed  at  the  focus  of  the 
lens  conji:^te  to  the  hole  in  the  window.  The  lens  alone  collects  into 
a  point  the  divei^gent  pencil  of  rays  of  any  one  kind ;  the  prism  alone 
bends  it  round  as  a  whole,  but  differently  for  the  different  kinds,  with- 
out (at  least  in  the  position  of  minimum  deviation)  affecting  the  diver- 
gency ;  and  the  two  combined  will  give  a  pvre  and  brilUant  spectrum, 
but  very  narrow.  To  obtain  an  equally  pure  and  brilliant  spectrum,  but 
of  considerable  breadth,  we  have  only  to  replace  the  hole  by  a  narrow 
aperture  parallel  to  the  axis  of  the  prism.  If  our  object  be  merely  to 
see  a  pure  spectrum,  without  placing  objects  in  it,  we  may  replace  the 
lens  and  the  screen  by  the  eye  and  the  retina,  that  is,  merely  view, 
through  a  prism  applied  to  the  eye,  a  slit  transmitting  light.  In  this 
way  very  pleasing  and  instructive  experiments  may  easily  be  made  on 
the  action  of  absorbing  media  (such  as  coloured  glasses,  &o.)  on  light. 
Instead  of  the  naked  eye,  a  telescope  may  be  employed;  and  in  this 
way  accurate  measures  may  be  taken,  supposing  the  telescope  to  be 
properly  mounted,  and  f  urmshed  with  cross  wires. 

We  have  seen  that  compound  light,  the  sun's  for  example,  may  be 
decomposed  into  its  homogeneous  constituent  rays  by  refraction  through 
a  transparent  prism.  Conversely  it  may  be  recompounded  into  light 
similar  to  the  original,  merely  by  making  the  rays,  thus  separated,  by 
another  refraction  to  occupy  the  same  place.  Tlus  may  be  effected  by 
placing  a  prism  of  exactly  similar  material  a^d  form  to  that  already 
used,  with  its  refracting  angle  turned  in  a  direction  opposite  to  that  of 
the  former,  so  that  the  near  faces  of  both  prisms  may  be  parallel ;  for 
the  rays  entering  the  second  prism  are  in  the  same  condition  as  if  we 
supposed  their  direction  inverted,  that  they  may  repass  through  the 
first ;  and  therefore  they  emerge  in  a  similar  compound  ray  with  the 
original,  which  may  also  be  easily  confirmed  by  experiment. 

The  rays  issuing  from  the  second  fsice  of  the  refracting  prism,  may 
also  be  collected  by  means  of  a  large  convex  lens,  placed  at  a  consider- 
able distance  from  the  prism.  If  the  rays  after  passing  through  the 
lens  be  received  on  a  screen  of  white  paper,  which  is  first  held  dose  to 
the  lens  and  then  moved  away,  the  spectrum  will  contract  in  width, 
.  until  at  the  focus  conjugate  to  the  prism  the  colours  disappear,  the 
original  compound  white  li^t  being  reproduced,  after  wnich  the 
colours  reappear  in  the  reverse  order. 

The  prismatic  analysb  of  light,  together  with  the  phenomena  relative 
to  the  transmission  and  absorption  of  light,  enabled  Newton  to  conclude 
that  the  colours  of  natural  bodies  are  not  inherent  qualities  of  those 
bodies,  but  depend  on  their  powers  of  reflecting,  transmitting,  or  ab- 
•orbing  the  rays  of  some  colours  more  than  others  from  the  compound 


light  incident  on  them ;  for  all  bodies  placed  m  homogeneous  light  of 
any  colour  appear  themselves  to  be  of  that  colour,  though  they  are 
most  luminous  (making  allowance  for  the  different  intensity  of  diffe- 
rent parts  of  the  spectrum)  when  placed  in  that  coloured  light  which 
they  reflect  most  copiously.  Hence  also  arise  the  different  colours 
of  coloured  liquids  or  glasses.    [Absobption.] 

Many  of  the  prismatic  colours  may  be  imitated  by  mixing  colours 
taken,  as  they  he  in  the  spectrum,  of  greater  and  less  refran^ility,  as 
orange  from  red  and  yellow,  &c.,  but  such  compound  colours  are  not 
identical  with  the  homogeneous  light  of  the  same  colour^  being  imme- 
diately decomposed  when  viewed  through  a  prism. 

If  the  original  prism  b  ao  be  turned  gradually  round  its  axis,  pre- 
senting always  to  the  incident  light  the  same  refracting  angle  a,  the 
spectrum  G^  may  be  made  to  descend  towards  x,  but  after  arriving  at 
a  certain  point  where  the  deviation,  that  is  the  inclination  of  d  e  pro- 
duced to  F  o,  is  a  minimum,  it  then  re-ascends,  and  it  is  usual  to  make 
the  chromatic  experiments  in  this  definite  position  of  TnmiirniTn  de- 
viation. This  occurs  when  the  position  of  the  prism  is  such  that  the 
angles  of  incidence  and  emergence,  or  their  complements  d  E  B,  ov  o, 
are  equal ;  for  when  the  moving  point  a  has  reached  its  lowest  place, 
it  is  for  a  moment  in  the  condition  of  a  fixed  point  like  the  point  o, 
through  which  we  may  suppose  the  incident  beam  admitted ;  hence 
rays  proceeding  from  d,  notwithstanding  a  small  variation  of  incidence 
arising  from  the  rotation  of  the  prism,  reach  o,  as  if  it  were  a  fixed 
point ;  and  since  in  dioptrics  it  is  of  no  consequence  to  the  path  in  what 
direction  we  suppose  the  rays  to  move,  it  follows  that  rays  proceeding 
from  o,  notwithstanding  a  small  alteration  of  the  angle  o  r  o,  would 
arrive  at  the  fixed  point  or  orifice  d  ;  and  consequently  the  dcUa  for 
the  determination  of  the  angles  d  E  b,  o  f  o,  in  the  position  of  minimiun 
deviation,  are  precisely  the  same,  and  therefore  these  angles  must  then 
be  equal. 

This  being  premised,  the  following  easy  calculation  will  give  the 
necessary  angle  of  incidence  to  produce  a  TnlnimniT^  deviation. 


Since  the  angles  of  incidence  and  emergence  are  equal,  the  angles 
formed  by  the  interior  ray  E  F  with  both  sides  of  the  prism  are  equal, 
or  the  triangle  a  E  f  is  an  isosceles ;  let  2  a  be  the  refracting  angle  of 
the  prism,  -^en  drawing  a  m  perpendicular  to  E  f,  we  have  Z  e  a  M=a, 
which  being  the  complement  of  a  em,  is  necessarily  the  angle  of 
refraction;  if,  therefore,  /a  be  the  index  of  refraction  for  rays  of  any 
given  colour,  the  angle  of  incidence  r,  corresponding  to  a  minimum 
deviation,  is  given  by  the  equation^ 


Sin  P=/i  sin  a 


(1) 


Also  the  deviation  of  the  ray  at  either  refraction  is  equal  to  the 
excess  of  p,  the  angle  of  incidence,  over  the  angle  of  refraction,  which 
in  this  case  is  equal  to  a.  If  then  D  be  the  whole  deviation,  or  the 
an^e  between^  the  directions  of  D  E  and  F  a,  and  i  »  2a,  the  whole 
angle  of  the  prism,  we  get  from  (1) 

D  +  t  % 

Sin-j-  =  MSin2 (2) 

The  angles  %  and  d,  and  consequently  the  value  of  n,  admit  of  very 
exact  determination  by  using  a  telescope  properly  mounted,  provided 
we  can  find  in  the  spectrum  an  object  sufficiently  precise  to  fix  on. 
The  transition  from  one  colour  into  another  ib  far  too  gradual  to  allow 
us  to  fix  on  the  limit  which  separates  them ;  but  fortunately  we  have 
been  put  in  possession  of  perfectly  definite  standard  objects  by  the 
beautiful  discovery  made  by  WoUaston  and  Fraunhofer  of  the  existence 
of  dark  spaces,  narrow  bands  transverse  to  the  length  of  the  spectrum, 
and  now  generally  designated  Fraunhofer's  lines. 

These  bands  are  best  observable  by  forming  the  spectrum  of  a  lumi- 
nous line  instead  of  a  point,  by  means  of  a  prism  of  great  purity,  and 
viewing  it  through  a  telescope  of  good  magnifying  power,  though  some 
of  them  may,  when  carefully  pointed  out,  be  recognised  by  the  unassisted 
eye,  and  after  one  reception  are  in  future  easily  found ;  and  for  naked 
eye  observations  a  pnsm  of  moderate  purity  will  suffice.  They  are 
spaces  totally  deficient  of  light,  of  very  unequiJ  width,  and  exceedingly 
numerous ;  it  is  also  to  be  remarked  that  these  bands,  always  the  same 
in  number  and  relative  position  for  the  same  Ught,  are  different,  or 
altogether  wanting,  when  the  source  of  light  is  varied.  Thus  sun- 
light, moon-light,  planet-light,  sky-light,  derived  from  a  common 
source,  have  the  same  lines,  but  seveml  of  the  fixed  stars  have  dark 
lines  of  their  own,  while  artificial  lights  rarely  H  ever  exhibit  dark 
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lines,  but  frequently  show  bright  lines,  of  which  the  light  of  the 
electric  spark  is  almost  wholly  made  up. 

In  the  formula  (2)  suppose  the  angle  of  the  prism  i,  and  consequently 
the  deviation  D,  to  be  very  small,  then 

D=(m—1)»,  ....  (8) 
a  formula  which  may  be  readily  shown  to  remain  true  so  long  as  the 
angle  of  incidence  is  small,  even  though  the  angles  of  incidence  and 
emergence  should  no  longer  be  equal. 

Suppose  now  that  while  D,ft  relate  to  ravs  of  mean  refrangi- 
bility  they  become  D,,/i.  and  Dti/S  ^^^  ^^^  definite  kinds  of  rays 
chosen  as  nearly  as  may  oe  at  the  red  and  violet  extremities  of  the 
spectrum.  The  formula  (8)  shows  that  the  difference  of  deviation 
D,— Dj,  or  8  D,  that  is  the  length  oi  the  spectrum,  is  expressed  by 
i/i^-^fix)  i  or  9fiA.    The  ratio  of  the  difierence  of  deviation  8^.t  to  the 

9ft 
mean  deviation  (m— 1)  i,  or  J37,  depends  (for  given  selected  rays)  only 

on  the  nature  of  the  substance  of  which  the  prism  is  made,  and  is 
called  the  dispertive  power  of  the  substance. 

Newton  supposed  that  all  substances  disperse  light  in  the  same 
proportion  as  they  refract  it,  and  concluded  that  in  refracting  tele- 
scopes it  was  impossible  to  get  rid  of  the  defects  arising  from  the  chro- 
matic dispersion  of  the  object  glass.  Mr.  Hall  was  the  first  to  point 
out  Newton's  mistake,  and  to  apply  the  fact  of  the  difference  of 
dispersive  power  of  substances  to  the  construction  of  an  achromatic 
telescope  (Uerschel's  'Light/  art.  425);  but  the  disooveiy  fell  into 
oblivion,  and  it  was  not  until  after  the  fact  had  been  rediscovered  by 
Bollond,  and  reapplied  to  the  same  object,  that  the  achromatic  tele 
scope  came  into  general  use.  The  mode  in  which  the  compensation  is 
effected  by  the  use  of  two  lenses  may  be  readily  understood  from  the 
following  considerations. 

Imagine  a  single  ray  to  be  transmitted  through  a  convex  lens  in  a 
direction  nearly  parallel  to  its  axis,  but  at  a  good  distance  from  its 
centre.  If  tangent  planes  be  drawn  at  the  two  points  where  the  ray 
cuts  the  surfaces,  the  refraction  of  this  single  ray  will  be  the  same  as  if 
the  lens  were  replaced  by  a  slender  wedge  or  prism  of  the  same  material 
bounded  by  those  tangent  planes.  Consequently  the  ray  will  be  not 
only  deflected  as  a  whole,  but  "  dispersed."  If  now  we  consider  all 
the  rays  emanating  from  a  distant  point  in  the  axis  of  the  lens  we 
readily  see  that  the  violet  rays  will  be  brought  to  a  point  or  focus  in 
the  axis  of  the  lens  sooner  than  the  green,  the  green  than  the  red,  &c. 
At  no  one  distance  will  all  the  rays  be  brought  to  a  focus  together, 
and  consequently  the  image  will  be  confused 

Suppose  now  we  have  two  slender  prisms,  composed  of  different 
materials,  in  contact  with  one  another  or  nearly  so,  with  their  angles 
t,i'  turned  in  contrary  directions;  and  let  a  ray  of  white  light  be 
incident  nearly  perpendicularly  upon   the  system.     The  deviations 

S reduced  by  the  two  prisms  being  (/i— l)i  and  (fi'— l)i',  the  whole 
eviation  wUl  be 

0—1)  i  -  0.'-l)  i', (8) 

while  the  difference  of  deviation  of  the  red  and  violet  rays  will  be 
9/i,t-~ifi\i'  ....  (4) 

Unless  therefore  9fi :  jit— 1 : :  8/ :  m'— 1|  that  is  unless  the  dispersive 
powers  of  the  two  substances  are  the  same,  the  difference  of  deviation 
may  be  destroyed  without  at  the  same  time  destroying  the  common 
deviation  of  the  two  kinds  of  rays.  The  outstanding  deviation  will  be 
in  the  direction  of  that  produced  by  the  prism  of  smaller  dispersive 
power. 

Supppse  now  that  a  compound  lens  is  formed  consisting  of  a  convex 
and  concave  of  substances  differing  in  dispersive  power ;  and  imagine 
the  course  of  a  ray  incident  towanls  the  edge  in  a  direction  nearly 
parallel  to  the  axis.  By  drawing  tangent  planes  as  before,  the  lenses 
may,  as  regards  the  course  of  this  single  ray,  be  replaced  by  a  pair  of 
prisms  turned  in  contrary  directions.  The  small  chromatic  variations 
of  the  points  of  incidence,  and  consequently  of  the  angles  of  the  prisms, 
arising  from  the  dispersion  of  the  ray  during  its  passage  through  the 
lenses,  may  be  altogether  neglected.  Now  the  deviations  being  on  the 
one  hand  as  (m— 1)»  to  (/*'— l)*^,  and  on  the  other  inversely  as  the 
focal  lengths  r,  p'  for  parallel  rays,  we  have  (ji—  1)  f  .ts=  (/*'—  1)  f'.  t,  and 
substituting  in  (4)  equated  to  zero  we  find 
Ml  8/1. 
M-1  i'fi'-l  P' 

or  in  order  that  the  dispersion  may  be  corrected,  the  focal  lengths 
must  be  as  the  dispersive  powers. 

The  dispersive  power  of  substance  is  most  aocurately  determined  by 
forming  the  substance  into  a  prism  of  considerable  angle  (supposing 
it  suflBciently  homogeneous),  and  determining,  as  before  explamed,  the 
refractive  indices  for  two  properly  selected  and  perfectly  definite 
points  of  the  spectrum,  such  as  two  fixed  lines.  The  ratio  of  the 
dispersive  powers  of  two  substances,  which  is  all  that  is  required  for 
the  construction  of  an  achromatic  object-glass,  may,  however,  be 
determined  bv  different  methods  of  compensation.  One  of  the  simplest, 
at  least  in  theory,  which  has  been  much  employed  by  DoUond  and 
practical  opticians  up  to  the  present  day,  consists  in  forming  two 
prisms  of  the  substances  with  small  angles,  and  altering  by  trial  the 
angle  of  one  of  the  prisms  until  an  object  seen  through  both  appears 


a  free  as  possible  from  fringes  of  colour,  when  the  dispersive  powen 
are  inversely  as  the  deviations  produoed  by  the  two  prisma  re- 
spectively. 

When  different  substances  are  formed  into  slender  prisms  throu^ 
which  light  passes  nearly  perpendicularly,  not  only  does  the  seponktaon 
of  the  extreme  rays  bear  to  the  mean  deviation  a  different  ratio  in 
the  different  substances,  but  the  ratio  of  the  angular  extent  of  one 
portion  of  the  spectrum  to  that  of  another  portion  changes  from 
substance  to  substance.  Thus  if  three  definite  points,  (such  as  three 
fixed  lines,)  be  taken  in  the  red,  the  green,  and  the  violet,  the  ratio 
of  the  separation  of  the  violet  from  the  green  to  that  of  the  green  from 
the  red  will  be  greater  in  flint  glass  than  in  crown.  This  wont  of 
proportionality  is  termed  the  irroHonaUty  of  ditperdom,  and  the  out- 
standing spectrum  formed  when  two  prisms  as  nearly  as  posaible  com- 
pensate each  other,  which  is  coloured  green  on  one  side  and  purple 
(from  a  mixture  of  red  and  blue)  on  the  other,  is  called  a  Mtcondarp 
epeetrum.  This  irrationality  prevents  the  compensation  in  the  case  of 
a  double  object  glass  from  being  perfect,  and  constitutes  one  of  the 
chief  obstacles  to  the  perfection  of  large  refracting  telescopes. 

The  rainbow  is  a  beautiful  natural  exhibition  of  the  dispersion  of 
light  into  spectral  colours.    [Rainbow.] 

Two  simple  propositions  relative  to  the  efifoot  of  chromatic  dis- 
persion in  a  single  lens  are  here  subjoined. 

To  find  the  longitudinal  chromatic  aberration' of  a  lens,  or  the 
interval  on  the  axis  between  the  foci  of  extreme  red  and  violet  rays.  ^ 

Let  the  red  rays  converge  to  the  point  B,  and  the  violet  to  th«  point 
Yin  the  axis. 


Let/,  F  be  respeotirely  the  focal  distanods  lor  the  g!^  miein  of 
rays,  and  a  parallel  system ;  then  the  fundamental  equations  for  lenses 

(neglecting  their  thickness),  give  7~~= constant,  since  the  rays  of  all 

colours  in  the  compound  incident  beam  have  a  common  origin ;  nov 
differentiate  relative  to  /i,  the  variable  index  of  refraction :  hence, 

dfi"!^  •  d/i' 

1      d¥  1 

but  since  F  is  proportional  to  fi  -  1,  therefore  -  ,  t-  =  — T ;  and  if 

8  fi  denote  the  total  variation  of  fi  from  extreme  red  to  violet,  and  8/ 
the  corresponding  variation  of/,  or  longitudinal  aberration,  and  finally 
h,  the  dispersive  power  of  the  medium,  we  have 

To  find,  in  the  same  cose,  the  radius  of  the  circle  of  least  chromatic 
dispersion. 

By  referring  to  the  same  figure,  we  may  observe  that  the  foci  E.  v 
are  respectively  the  vertices  of  red  and  violet  conical  mrfaoes,  having 
the  lens  as  a  common  base.  Let  these  surfaces  intersect  in  a  circle,  of 
which  the  radius  is  D  E ;  then  it  is  plain  that  all  the  intermediate 
coloured  rays  pass  through  this  circle.  It  is  therefore  that  of  least 
dispersion : 

The  preceding  figure  representing  a  plane  section  of  the  whole 
system  taken  throu^  the  axis,  it  is  obvious  that,  from  the  smallness 
of  R  V  relative  to  o  r,  the  angles  o  y  B,  o  R  a  are  sensibly  equal,  or 
the  triangle  TRD  is  exceedingly  nearly  isosceles,  and  therefore  !>■ 

bisects  VB,  or  BR  s  -^  and  db  s  IB  »  —  m-^  .^  .  ca,  and  for 

parallel  incident  rays  D  B  s  ^  .  c  a. 

DISPOSITION,  in  the  kw  of  Scotland,  is  the  name  given  to  on 
instrument,  or  as  it  would  be  termed  in  England,  deed  poll,  by  which 
a  party  solemnly  makes  over  to  another  real  property.  It  may  be 
used  as  a  title  to  moveables  alone,  but  it  is  in  the  law  of  real  property 
that  it  is  of  most  frequent  use  and  of  highest  importance,  the  con- 
veyance of  moveables  being  usually  by  assignation  or  assignmeot. 
When  a  new  feu  or  fief  is  created,  it  is  by  charter  or  contract  of  feu, 
containing  a  disposition  in  itself,  or  disposition  in  feu ;  but  when  a 
feu,  fief,  or  estate  is  transferred  from  one  holder  to  another  it  it  by 
Disposition,  in  which  all  the  conditions  on  whidi  the  property  is  to 
change  hands  are  set  forth.  Being  given  to  the  disponee,  it  is  in  his 
hands  a  peraonal  obligation  by  the  disponer  to  give  him  a  full  tiUe.  and 
contains  the  warrants  for  getting  the  title  made  real  by  registrvtioo, 
and  by  obtaining  the  superior's  sanction  to  the  new  Investituro.  As 
heritable  propcnrty  cannot  ba  bequeathed  by  testameiil.in^8(Ndtod 


U7 


DISSECTION. 


DISTILLATION. 


553 


[WiLL^  the  usual  fonn  of  family  seitlementB  in  which  such  pro- 
perty IS  disposed  of  is  the  disposition. 

DISSECTION.  The  art  of  separating  the  parts  of  organised  bodies 
in  such  a  manner  as  to  display  tiieir  struoture.  It  is  an  art  equally 
applicable  to  both  divisions  of  the  organic  kingdom,  and  indispensable 
alike  to  the  discovery  of  the  structure  of  plants  and  animals.  The 
grounds  on  which,  for  the  well-being  of  the  community,  eveiy  facility 
should  be  afforded  to  the  otdtivation  of  this  art,  as  &r  as  regards 
human  dissection,  have  been  ahread^  stated.  [Akatomt  Aot.]  It  is 
satisfactory  to  observe  that  the  prejudices  which  formerly  obstructed 
this  practice  are  rapidly  disappeanng,  and  that  even  the  most  imeducated 
are  beginning  to  appreciate  its  great  importance  and  its  signal  utility. 

DISSEISIN.    [SxisiN.] 

DISSENTERS,  the  general  name  for  the  various  P»>testant  religious 
sects  in  this  country  tiiat  disagree  in  doctrine,  discipline,  or  mode  of 
worship  with  the  Established  Church.  The  Jews  and  Roman  Oatholios 
are  not  commonly  called  dissenters.  The  origin  of  Protestant  dissent 
from  the  Church  of  England  is  usually  traced  back  to  the  year  1648, 
in  the  reign  of  Edward  YL,  when  a  controversy  arose  among  the 
adherents  of  the  new  Reformation  in  consequence  of  the  excellent 
Hooper  (afterwards  the  martyr)  scrupling  to  be  consecrated  as  bishop 
of  Gloucester  in  the  customary  canonical  habit,  which  he  deemed 
objectionable  as  a  relic  of  Romanism.  Hooper  eventually  received 
consecration  without  being  attired  in  canonicals.  At  this  time  the  two 
parties  received  the  names  of  Conformists  and  Nonoonfonnists ;  very 
soon  after  that  of  Puritans  came  into  use  as  the  general  appellation  of 
the  dissenters,  and  it  continued  to  be  that  by  which  they  were  commonly 
distinguished  down  to  the  dose  of  the  dvil  wars  in  the  next  century. 
The  toleration  of  the  dissenters,  even  in  the  most  limited  extent,  dates 
only  from  the  Revolution.  During  the  century  and  a  half  that  elapsed 
between  the  Reformation  and  that  event,  with  the  exception  only  of 
the  short  period  of  the  Commonwealth,  during  which  first  the  Presby- 
terians and  afterwards  the  Independents  had  tiie  ascendancy,  they  con- 
tinued to  be  persecuted  by  a  succession  of  restrictive  and  penal  laws  of 
almost  constantly  increasing  severity.  It  was  not  till  1828  that  the 
dissenters  were  raised  from  being  a  merely  tolerated  body  to  a  free 
participation  in  the  rights  of  their  feUow-subjects,  by  the  abolition  of 
the  Test  and  Corporation  Acts.  If  the  relaxation  of  the  marriage  law, 
tiiat  has  since  taken  place,  shall  be  followed  by  the  abolition  of  Church 
rates,  the  dissenters  will  be  placed  as  nearly  on  an  equality  in  all 
respects  with  the  adherents  of  the  Established  Church  as  it  is  possible 
that  they  should  be,  without  the  Established  Church  itself  being 
abolished.  In  the  early  times  of  dissent  the  great  classes  of  dissenters 
were  the  Presbyterians,  the  Independents,  the  Baptists,  and  the 
Quakers.  The  most  numerous  now  are  the  Methodists,  or  followers 
of  Wesley  and  Whitfield,  some  only  of  whom  are  avowedly  dissenters. 
The  Methodists  are  subdivided  into  Wesleyan  Methodists,  Primitive 
Methodists,  United  FVee  Church,  &c.  The  minor  sects  of  dissenters 
now  make  a  long  list ;  but  many  of  them  may  be  considered  as  only 
subdivisions  of  or  included  in  the  four  leading  denominations.  Until 
the  formation  of  the  Free  Church,  the  most  numerous  classes  of  dis- 
senters in  Scotland  were  those  which  originated  in  a  separation  from 
the  Established  Qiurch  in  1786.  [EBSKnrs,  Ebenszer,  in  Bioo.  Div.] 
They  were  called  generally  Secedera,  and  were  divided  into  Burghers, 
Anti-Bui^hers,  Original  Burghers,  and  Original  Seceders.  The  greater 
number  of  the  Burghers  ana  Anti-Burghers  united  in  1820,  under  the 
designation  of  the  United  Associate  Synod  of  the  Secession  Church ; 
in  1847  this  body  united  with  the  Relief  Church  (which  originated  in 
a  separation  from  the  Establishment  in  1752),  the  aggregate  body 
taking  the  name  of  the  United  Presbyterian  Church.  The  Free 
Church  of  Scotland,  which  separated  from  the  Establishment  in  1843, 
forms  now  the  most  numerous  body  of  dissenters  in  Scotland,  although 
in  some  respects  the  members  of  the  Free  Church  disclaim  the 
designation  of  dissenters.  These  bodies  are  all  Presbyterians,  and 
differ  chiefly  on  the  theory  of  the  relations  of  the  Church  to  the 
State.  The  only  considerable  body  of  Scottish  dissenters  of  older 
standing,  with  the  exception  of  the  Episcopalians,  is  that  of  the  Came- 
ronians,  or  Reformed  Presbyterian  Synod,  who  are  the  representatives 
of  the  Covenanters  of  tiie  17th  century.  The  Congregationalists,  or 
Independents,  form  a  considersble  body  in  Scotland ;  the  Baptists,  of 
whom  there  are  several  sections,  are  fewer  in  number.  In  Ireland, 
exclusive  of  the  Roman  Catholics,  the  inriucipal  dissenters  are  the 
Presbyterians,  who  are  mostly  confined  to  the  province  of  Ulster.  In 
the  Census  of  1851  an  attempt  was  made  to  ascertain  the  number  of 
each  sect,  by  taking  the  number  who  attended  divine  service  on  a 
certain  Sunday,  but  the  result  was  confessedly  imperfect,  though  it 
may  afibrd  a  rough  approximation.  [Census  of  the  Uritei)  KnraDOM, 
vol.  ii.,  col.  728  J 

DISSONANCE,  in  music,  a  term  synonymous  with  disoord.  [Dis- 
cord.] 

DISTANCE.  The  only  remark  which  we  need  make  upon  this 
common  word  is  that  it  is  very  frequently  applied  to  anffular  distance, 
meaning  the  angle  of  separation  which  the  directions  of  two  bodies 
include.  In  the  apparent  sphere  of  the  heavens,  distance  always  means 
angular  distance.  The  term  apparent  distance  is  frequentiy  applied  in 
the  same  case. 

DISTEMPER,  an  inferior  kind  of  colouring,  in  which  size  is  the 
principal  vehicle  employed  for  mixing  with  the  colour.    It  is  used  for 


both  internal  and  external  waUs,  but  principally  for  the  former,  instead 
of  oil  colour,  being  a  cheap  substitute. 

It  is  composed  of  whitening  mixed  with  size  of  a  coarse  quality,  in 
the  proportions  of  twelve  pounds  of  whitening  to  one  of  size.  The 
size  is  boiled  and  reduced  to  a  proper  working  consistency  by  the 
addition  of  water,  after  which  the  colour  is  added  to  form  the  neces- 
sary tint.  Coarser  colours  are  used  for  distemper  than  are  employed 
in  oU-paintin^  and  colouring.  Scene-pamting  is  executed  in  distemper, 
and  paper-stamen  employ  distemper  colour  in  printing  and  staining 
papers  for  walls.  The  colours  used  in  these  cases  are,  however,  of  a 
be^  quahty,  and  the  size  employed  is  made  from  the  hide  of  the 
bufGOo,  or  parchment  cuttings.  The  proportions  of  size  and  whitening 
m  paper-staining  depend  on  the  strength  of  the  size.  In  five  quarts  of 
distemper,  if  the  size  be  strong,  one-fourth  part  will  be  sufficient ;  if 
weak,  about  one-half.  In  mixing  the  mxe  and  whitening  much  depends 
on  the  judgment  of  the  workman.  The  distemper  is  used  in  a  chilled 
state.    Five  quarts  will  stain  about  eighty-four  yards  of  paper. 

The  method  of  painting  of  the  early  Italian  pahiters  before  the 
employment  of  oil  as  a  vehicle,  is  known  as  tempera,  from  which  term 
our  word  distemper  as  applied  to  painting  is  no  doubt  derived. 

DISTILLATION.  The  process  of  separating,  by  the  aid  of  heat,  a 
volatile  from  a  fixed  or  less  volatile  constituent.  Sometimes  tho 
volatile  matter  so  separated  condenses  as  a  solid,  and  then  the  process 
is  termed  $ublimaHon.  [Sublimation.]  When  the  product  obtained 
is  the  result  of  a  change  induced  by  heat  upon  the  original  substance, 
the  operation  is  named  destructive  or  dry  dietiUation.  The  ordinary 
process  of  gas-manufacture,  wherein  certain  liquid  products  are  con- 
densed, is  a  process  of  dry  distillation.  Distillation  m  the  unqualified 
sense,  however,  signifies  the  volatilisation  of  a  liquid  by  heat  and 
its  subsequent  condensation  in  a  separate  vessel  by  cold.  It  is 
employed  to  separate  a  volatile  liquid  from  less  volatile  solid  or  liquid 
matters.  It  is  thus  largely  employed  in  the  arts  (see  following  article). 
In  chemistry  the  operation  is  generally  performed  in  an  apparatus 
figured  under  Cokdbnseb.  The  material  to  be  operated  upon  is 
placed  in  a  JUuk  or  retort  connected  with  the  higher  extremity  of 
a  condenser,  which  conducts  the  liquified  product  to  a  vessel  called 
the  receiver.  In  order  to  attain  perfect  purity  from  the  lees  volatile 
matter,  the  process  of  distillation  must  in  many  cases  be  repeated,  and 
it  is  then  termed  reetiffieatioru  Some  liquids,  on  being  boiled  hi  glass 
vessels,  produce  sudden  bursts  of  vapour  often  causing  the  fracture  of 
the  vessel;  this  inconvenience  may  generally  be  remedied  by  placing 
platinum  wire,  or  angular  particles  Uke  quartz-sand,  at  the  bottom  of 
the  vessel.  Thus  concentrated  sulphuric  acid  can  only  be  safely 
distilled  in  glass  vessels,  by  first  converting  it  into  a  magma  with 
quartz  sand.  It  is  sometimes  desirable  to  protect  liquids'from  the  au*, 
or  to  lower  their  boiling  points  [Boilino  op  Liquids]  ;  in  either  case 
distillation  in  vacuo  is  resorted  to.  When  small  quantities  only  of 
liquid  are  thus  to  be  operated  upon,  the  following  is  a  very  convenient 
form  of  apparatus  :-- 


A  B  ore  two  glass  bulbs  blown  near  the  ends  of  a  tube  about  one  foot 
long,  the  extremities  of  the  tube  beyond  the  bulbs  being  drawn  out 
as  shown  in  the  figure.  The  capillary  tube  attached  to  B  is  now 
immersed  in  the  liquid  to  be  distilled  contained  in  the  bottle  o,  and 
suction  being  applied  to  D,  the  necessary  amount  of  fluid  is  raised  into 
B,  which  is  then  so  inclined  as  to  prevent  its  return.  The  neck  e  of 
the  capillary  tube  ib  now  to  be  sealed  off  by  the  mouth-blowpipe,  and 
the  extremity  D  coimected  with  an  air-pump,  by  means  of  a  caoutchouc 
joint.  A  vacuum  being  thus  made  in  the  biUbs,  the  tube  d  is  fused 
off  at  F,  and  the  distillation  may  now  be  commenced.  The  empty 
bulb  A  being  immersed  in  cold  water,  the  necessary  heat  is  applied 
to  B  until  a  sufficient  amount  of  the  liquid  has  distilled  over.  The  tube 
connecting  the  two  bulbs  must  now  be  cut  across  with  a  triangular 
file,  and  the  products  removed  from  the  bulbs.  ^ _ 
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DISTILLERY.  Having,  in  the  article  Distillation,  explained  the 
chemical  principles  on  which  all  distilling  processes  necessarily  rest, 
we  shall  now  treat  of  these  processes  in  their  practical  connection  with 
manufactures,  especially  the  distilling  of  ardent  spirits  in  those  great 
establishments  known  as  distilleries. 

The  Arabians  seem  to  have  practised,  in  the  remotest  ages,  the  art 
of  extracting  the  aromatic  essences  of  plants  and  their  flowers,  in  the 
form  of  distilled  waters,  to  supply  the  luxuries  of  oriental  baths. 
They  are  also  supposed  to  have  been  the  first  to  extract  from  wine  a 
colourless  intoxicating  liquor  by  distillation.  From  certain  passages 
in  Pliny  and  Qalen  there  can  be  no  doubt  that  the  Greeks  and  Romans 
were  well  acquainted  with  the  distillation  of  aromatic  waters.  Indeed 
Nicander,  a  Qreek  poet  and  physician  who  lived  140  years  before  the 
Christian  era,  employs  the  terms  itfifii^  amJbix  and  distillation  in 
describing  the  preparation  of  rose-water.  From  ambix,  which  signifies 
a  pot,  the  Arabic  name  alambic  or  alembic  is  derived.  The  woi^  pot 
and  poUen  are  used  in  the  same  way  by  the  modem  Irish  to  designate 
a  stiU  and  its  spirituous  product.  It  is  obvious  that  distillation  must 
have  been  a  familiar  process  to  the  countrymen  of  Avicenna,  since,  in 
his  treatise  of  catarrh,  he  compares  the  human  body  to  an  alembic ; 
he  regards  the  belly  as  the  cucurbit  or  body,  and  the  head  as  its 
capital,  through  which  the  humours  distil,  passing  off  by  the  nostrils  as 
its  beak. 

Amoldus  de  Villa  Nova,  a  chemical  physician  of  the  1 3th  centuiy, 
is  the  first  author  who  speaks  explicitly  of  an'  intoxicating  spirit 
obtained  by  the  distillation  of  wine ;  and  he  describes  it  as  a  recent 
discovery.  He  considers  it  to  be  the  universal  panacea  so  long  sought 
after  in  vain.  His  disciple  Raymond  Lully,  of  Majorca,  declao'es  this 
admirable  essence  of  wine  to  be  an  emanation  of  the  Divinity,  an 
element  newly  revealed  to  man,  but  hidden  from  antiquity  because  the 
human  race  w^ere  then  too  young  to  need  this  beverage,  destined  to 
revive  the  energies  of  modem  decrepitude.  He  further  imagined  that 
the  discovery  of  this  aqua  vita,  as  it  was  called,  indicated  the 
approaching  consummation  of  all  things — the  end  of  the  world.  In 
his  *  Chemical  Theatre,'  written  towards  the  close  of  the  18th  century, 
Lully  describes  the  distillation  of  ardent  spirits  thus :  "  Limpid  and 
well-flavoured  red  or  white  wine  is  to  be  digested  during  twenty  days 
in  a  close  vessel  by  the  heat  of  fermenting  horse-dung,  and  to  be  then 
distilled  in  a  sand-bath  with  a  very  gentle  fire.  The  tme  water  of  life 
will  come  over  in  precious  drops,  which  being  rectified  by  three  or 
four  successive  distillations,  will  afford  the  wonderful  quinitsaence  of 
wine.  ....  To  prove  its  purity/*  adds  he,  "  if  a  rag  be  dipped  in  it,  and 
kindled,  it  will  not  become  moist,  but  consume  away." 

The  only  substances  employed  in  this  country  in  the  manufacture  of 
ardent  spirits  upon  the  great  scale  are  diSerent  kinds  of  com,  such  as 
barley,  rye,  wheat,  oats,  buckwheat,  and  maize.  Peas  and  beans  have 
been  occasionally  used  in  small  quantity.  The  principles  in  these 
grains  from  which  the  spirits  are  indirectly  produced  are  starch  and  a 
little  sweet  mucilage,  which,  by  a  peculiar  process  called  mathing,  are 
converted  into  a  species  of  sugar.  It  is  the  sugar  so  formed  which  is 
the  immediate  generator  of  alcohol,  by  the  process  of  fermentation. 
In  mashing  one/>r  more  kinds  of  com,  a  greater  or  smaller  proportion 
of  malt  is  alwavs  mixed  with  the  raw  grain ;  and  sometimes  malt  alone 
is  used,  as  in  the  production  of  malt  whiskey.  The  process  of  malting 
is  that  incipient  growth  called  germination,  in  which,  by  the  dis- 
engagement of  a  portion  of  the  carbon  of  the  starch,  in  the  form  of 
carbonic  acid,  tiie  ultimate  vegetable  elements  become  combined  in 
such  a  proportion  as  to  constitute  a  species  of  sugar.  Malting  is  the 
most  effectual  method  of  converting  starch  into  sugar;  although 
chemists  are  acquainted  with  other  and  very  singiilar  modes  of 
effecting  this  transformation.  Bv  mashing,  a  larger  or  smaller  propor- 
tion of  the  fectUa  of  the  com  is  thereby  converted  into  sugar,  and  thus 
brought  into  a  state  fit  for  producing  alcohol  by  fermentation. 

The  manufacture  of  ardent  spirit,  whether  known  as  whiskey  or  by 
any  other  name,  consirts  in  three  distinct  operations  :  first,  mashing; 
second,  fermentation  ;  third,  distillation. 

1.  ^fcwAin^r.— -Either  -malt  alone,  or  malt  mixed  with  other  grain, 
and  co?ir8ely  ground,  is  put  into  the  mash-tun,  along  with  a  proper 
proportion  of  hot  water ;  and  the  mixture  is  subjected  to  agitation  by 
a  mechanical  revolving  apparatus,  similar  to  that  employed  in  the 
breweries  for  the  manufacture  of  beer.  When  malt  alone  is  used,  the 
water  first  run  into  the  mash-tun  among  the  meal  has  usually  a 
temperature  of  160'  or  166'  Fahrenheit;  but  when  a  considerable  pro- 
portion of  raw  gram  is  mixed  with  the  malt,  the  water  is  let  on  at  a 
lower  temperature,  as  from  145°  to  166'.  The  following  quantities 
have  been  found  to  afford  a  good  product  of  wluskey  in  a  well- 
conducted  Scotch  distiUery :—     "         '^  J  TTV« 

252  bushels  of  malt,  at  40  pounds  per  bushel 
150         „         oats,       47i        „  „ 

^    »   ^^>   wi   :;     r, 

1500 

Prom  each  bushel  of  the  above  mixed  meal  21  gallons  of  proof 

m»!!r®^  ^'*?*';^^  ^^^y  ^'^21)  may  be  obtamed,  or  18|  gallons  p«r 

quarter.     A  few  distillers  are  skilful  enough  to  extract  20  gaUons 

per  quarter  from  such  a  mixture.     Ten  imperial  gaUons  may  be  con- 


sidered  a  fair  proportion  of  water  to  be  introduced  into  the  maeh-ton 
for  every  bushel  of  meal  at  the  first  infusion.  After  two  or  three 
hours'  agitation,  the  whole  is  left  to  repose  for  an  hour  and  a  half,  and 
then  the  worts  are  drawn  off  to  about  one-third  the  volume  of  water 
employed,  the  rest  being  entangled  in  a  pasty  state  among  the  faring 
About  two-thirds  of  the  first  quantity  of  water  is  now  let  into  the  t«in, 
but  at  a  temperature  somewhat  higher ;  and  the  agitation  is  renewed 
for  nearly  half  an  hour.  A  second  period  of  infusion  or  repose  ensues, 
after  which  these  second  worts  are  drawn  off.  Both  infusions  most 
be  cooled  as  quickly  as  possible  down  to  the  temperature  of  80*  or  70* 
Fahr.,  otherwise  they  are  apt  to  run  into  the  acetous  fermentation  by 
the  rapid  absorption  of  oxygen.  This  refrigeration  is  usuaUy  effected 
by  exposing  the  wort  for  some  time  in  large  shallow  coolers,  placed 
near  the  top  of  the  building,  where  it  may  be  freely  exposed  to  the 
aerial  currents.  But  it  is  sometimes  oooled  by  being  passed  through 
serpentine  tubes  surrounded  with  cold  water,  or  by  the  agency  of 
ventilators  blowing  over  its  sur&tce  in  extensive  ciatems  only  three  or 
four  inches  deep. 

After  the  second  wort  is  drawn  off,  a  third  quantity  of  water,  fully 
as  great  as  the  first,  but  nearly  boiling  hot,  is  run  into  the  mash-tun, 
and  well  incorporated  with  the  magma  by  agitation ;  after  repose,  this 
third  wort  is  also  drawn  off,  cooled,  and  either  directly  mixed  with 
the  preceding  worts,  or  after  it  has  been  concentrated  by  boiling 
down;  in  most  cases,  however,  it  is  reserved,  and  used  Instead  of 
water  for  the  first  infusion  of  a  fresh  quantity  of  meal  The  mashing 
and  fermentation  are  jointly  called  hrimng,  and  the  period  in  whi<£ 
the^  are  carried  on  is  by  law  kept  quite  distinct  from  the  dittiUing 
period,  the  one  occupying  usually  one  week,  and  the  other  the  next  in 
rotation.  About  150  gallons  of  wort  or  wash  are  obtained  from  each 
quarter  of  com  employed. 

The  first  of  the  above  worts  wHl  have  generally  the  denaty  of  1*078 
when  the  grain  is  good  and  the  mashing  is  well  managed^  and  the 
second  a  density  of  1'054,  so  that  the  mixture  will  have  a  specific 
gravity  somewhat  above  1*060,  and  will  contain  about  60  pounds  of 
extract  per  barrel  Now,  by  the  excise  rules,  100  gallons  of  such  wort 
ought  to  yield  one  gallon  of  proof  spirit  for  every  five  degrees  of 
attenuation  which  its  specific  gravity  undei^goes  in  the  fermenting  tun, 
so  that  if  it  falls  from  1*060  to  1*000, 12  gallons  of  proof  spirit  are 
supposed  to  be  generated,  and  must  be  accoimted  for  by  the  distiller. 
After  an  alteration  in  the  excise  laws  some  yeara  ago,  the  distillers  were 
allowed  to  ferment  worts  of  less  density  than  they  previously  could, 
and  have  been  able  to  effect  a  more  productive  fermentation.  They 
have  been  also  enabled  thereby  to  reduce  the  proportion  of  malt  in 
the  mixed  meal.  Formerly  they  were  accustomed  to  use  three  parts 
of  malt  to  four  parts  of  barley,  or  two  to  three,  but  they  soon  dimi- 
nished the  malt  to  one-fifth,  and  latterly  to  one-eighth,  or  one-tenth,  of 
the  whole  grain.  One  principal  use  of  malt,  besides  its  funushing  the 
saccharine  ferment  called  diastase,  u  to  keep  the  mash  magma  porous, 
and  facilitate  the  drainage  of  the  worts. 

2.  Fermentation. — This  is  undoubtedly  the  most  intricate,  as  it  is 
>  the  most  important  process  in  distillation.  Experiments  have  proved 
that  the  quantity  of  saccharine  matter  converted  into  alcohol  is 
dependent  upon  the  proportion  of  ferment  or  yeast  introduced  into 
the  worts;  if  too  little  be  used  a  portion  of  the  sugar  will  remain 
undecomposed ;  and  if  too  much,  the  spirits  will  contract  a  disagreeable 
taste.  In  general,  the  worts  are  let  down  at  the  specific  gravity  of 
1*050  or  1060,  and  at  a  temperature  varying  from  60*  to  70*  Fahr. 
For  every  100  gallons  one  gallon  of  good  porter  yeast  is  inmiediately 
poured  in  and  thoroughly  incorporated  by  agitation  with  a  stirrer. 
When  by  attenuation  the  density  is  diminished  to  1*035,  one  balf 
gallon  more  is  added,  and  another  half  gallon  at  the  density  *of  1*025, 
after  which  the  worts  usually  receive  no  further  addition  of  yeast 
The  temperature  of  the  fermenting  mass  rises  soon  after  the  iotro- 
duction  of  the  yeast  8  or  10  degrees,  and  sometimes  more ;  so  thai  it 
reaches  in  some  cases  85*  or  90**  Fahr.  From  the  appearance  of  the 
froth  or  sciun  the  experienced  diartiiller  can  form  a  tolerably  correct 
judgment  as  to  the  progress  and  quality  of  the  fermentation.  The 
greatest  elevation  usually  takes  place  within  thirty-six  hours  after  the 
commencement  of  the  process.  The  object  of  the  manufacturer  of 
spirits  is  to  push  the  attenuation  as  far  as  possible ;  this  so  far  differa 
from  that  of  the  beer-brewer,  who  wishes  always  to  preserve  a  portion 
of  the  saccharine  matter  undecomposed  to  give  flavour  and  body  to 
his  beverage.  The  fiurst  appearance  of  fermentation  shows  itself  by  a 
ring  of  froth  round  the  edge  of  the  vat  usually  within  an  hour  after 
the  addition  of  the  yeast ;  and  in  the  course  of  five  houn  the  extrica- 
tion of  the  carbonic  acid  from  the  particles  throughout  the  whole  body 
of  the  liquor  causes  frothy  bubbles  to  cover  its  entire  sur&oe.  The 
temperature  meanwhile  rises  from  10  to  15  degrees,  according  to  cir- 
cumstances. The  greater  the  mass  of  liquid,  the  lower  the  temperatura 
at  which  it  was  let  down  into  the  tun,  and  the  colder  the  surrounding 
atmosphere,  the  more  slowly  will  the  phenomena  of  fermentation  be 
developed  under  a  like  proportion  of  yeast  and  density  of  the  worts. 
In  general  lai^ge  vats  afford  a  better  result  than  small  ones,  on  account 
of  the  equality  of  the  process.  It  is  reckoned  good  work  when  the 
specific  gravity  comes  down  to  1*000,  or  that  of  water;  and  superior 
work  when  it  falls  4  or  6  below  it,  or  to  0*995. 

After  thirty-six  houra  upon  the  moderate  scale  the  yeasty  froth 
begins  to  subBide ;  and  when  the  attenuation  gets  more  advanced,  the 

-'^—-^ ^.^ 


£61 


DISTILLERY. 


DISTILLERY. 


603 


greater  part  oi  it  falls  to  the  bottom  on  account  of  its  density  relatively 
to  the  subjacent  fluid.  In  from  forty-eight  to  sixty  hours  the  liquor 
begins  to  grow  clear,  and  becomes  comparatively  tranquil  It  has 
been  deemed  advantageous  towards  the  perfection  of  the  fermentation 
to  rouse  up  the  wash  occasionally  with  a  proper  stirrer,  and  in  some 
cases  to  increase  its  temperature  a  few  degrees  by  the  transmission  of 
steam  through  a  serpentine  pipe  coiled  round  the  sides  of  the  vat. 
Some  have  imagined  that  a  considerable  portion  of  spirit  is  carried  off 
by  the  great  volume  of  carbonic  acid  evolved,  and  have  proposed  to 
save  it  by  covering  the  vats  air-tight,  and  conducting  the  gas  throu^ 
a  pipe  in  the  lids  into  a  vessel  containing  ^ater.  The  economy  of  this 
apparatus  is  not  worth  the  expense  and  trouble  which  it  occasions. 
The  distillers  content  themselves  with  enclosing  their  vats  after  the 
first  violence  of  the  action  under  tolerably  tight  covers.  It  is  found 
that  the  acetoxis  fermentation  is  always  proceeding  simultaneously 
with  the  vinous  fermentation  :  for'  judging  by  the  usual  tests  there  is 
always  a  slight  degree  of  acidity  in  fermenting  wash ;  that  vinegar  is 
in  fact  forming  along  with  alcohol,  or  that  while  the  attenuation  ia 
increasing,  acetic  acid  is  being  formed.  This  important  fact  servee  to 
show  how  veiy  fallacious  a  test  the  attenuation  or  diminution  of 
density  is  of  the  amount  of  alcohol  generated  and  existing  in  a 
fermented  wash.  The  acetic  acid  along  with  the  undecomposed 
mucilaginoxis  starch  may,  in  fact,  so  far  counteract  the  attenuating 
effect  of  the  spirits  as  to  produce  a  specific  gravity  which  shall  indicate 
10  or  15  per  cent,  less  spirit  than  is  actually  present  in  the  wash. 

It  is  computed  that  every  5  degrees  or  attenuation,  as  it  is  called, 
that  is  every  diminution  of  the  number  5  upon  the  specific  gravity  in 
the  third  place  of  decimals,  ought  to  produce  I  per  cent,  of  proof 
spirit,  or  1  gallon  out  of  100  ;  so  that  if  the  wort  he  set  at  1'055,  and 
come  down  to  I'OOO,  11  gallons  of  proof  spirits  are  chai^eable  upon 
each  100  of  such  wash.  'In  the  fermentation  of  sugar  worts,  1  gallon 
of  proof  spirits  was  calculated  for  every  four  degrees  of  attenuation ; 
but  distillation  from  sugar  or  molasses-wash  is  now  illegaL  Witii 
corn-wash  there  is  never  more  'than  four-fifths  of  the  saccharine 
matter  decomposed  into  alcohol  and  carbonic  acid,  in  the  best-managed 
fermentation,  and  frequentlv  indeed  much  less.  In  fact,  each  pound 
of  real  sugar  may  be  resolved  by  a  successful  process  into  half  a  pound 
of  alcohol,  or  into  about  one  pound  of  proof  spirit;  and  hence  as  a 
solution  of  sugar  at  the  density  of  1*060  contains  15  per  cent,  by 
weight,  or  16  per  cent,  by  measure,  which  is  nearly  1'7  pounds  per 
gallon,  it  should  yield  nearly  170  pounds  from  100  gallons,  or  180 
pounds  measure  equal  to  18  gallons  of  proof  spirit ;  whereas  100  gallons 
of  com-wash,  fermented  at  the  above  density,  are  computed  by  the 
excise  law  to  yield  only*12  gallons,  and  seldom  produce  more  than  13 
and  a  small  fraction. 

In  the  huge  fermenting  vats  used  by  the  com  distillers  of  this 
country,  the  fermentation  goes  on  ^  more  slowly  than  when  con- 
ducted upon  the  moderate  scale  referred  to  in  the  account  of  this 
process  given  above.  About  1  gallon  of  yeast  is  added  at  first  for 
every  100  gallons  of  wort,  and  a  half  gallon  additional  upon  each  of 
the  succeeding  four  days,  making  in  the  whole  8  per  cent, ;  when  less 
can  be  made  to  suffice,  the  spirits  will  be  better  flavour^.  The  fer- 
mentation goes  on  during  from  six  to  twelve  days,  according  to  the 
modifying  influence  of  the  circumstances  above  enumerated.  After 
the  fifth  or  sixth  day,  the  tuns  are  covered  in,  so  as  to  obstruct,  in  a 
certain  degree,  the  discharge  of  the  carbonic  acid  :  since  it  ia  supposed 
that  this  gas  in  excess  favours  fermentation.  The  temperature  is 
usually  greatest  on  the  fourth  or  fifth  day,  when  it  sometimes  rises  to 
85"  Fahr.,  from  the  starting  pitch  of  60"  or  56'.  Whenever  the 
attenuation  has  reached  the  lowest  point  by  the  hydrometer,  the  wash 
ought  to  be  distilled,  since  immediately  afterwards  the  alcohol  begins 
to  be  converted  into  acetic  acid.  This  acidification  may  be  partially 
repressed  by  the  exclusion  of  atmospheric  oxygen. 

III.  IHttiUatUm. — There  are  few  kinds  of  chemical  apparatus  which 
have  undergone  so  many  metamorphoses  as  the  still  and  condenser. 
In  its  simplest  form  it  has  been  already  represented  and  described. 
[Alembic]  It  may  be  considered  to  have  reached  its  highest  point  of 
perfection,  as  to  power  and  rapidity  of  work  in  Scotland,  at  the  time 
when  the  distillers  paid  a  stipulated  sum  per  annum  to  the  revenue 
for  the  privilege  of  using  a  still  of  a  certain  size,  and  when  therefore 
they  derived  a  profit  proportionable  to  the  quantity  of  spirits  they 
could  run  off  in  a  given  time.  Since  the  year  1 815,  the  whiskey  duties 
have  been  levied  on  the  quantity  distilled,  indei^endent  of  the  capacity 
of  the  still.  This  change  has  introduced  a  modification  in  the  distilling 
apparatxis,  with  the  view  of  combining  purity  of  product  with  economy 
of  time.  The  body  of  the  still  is  still  comparatively  flat,  so  as  to 
expose  a  large  surface  to  the  fire ;  but  the  tapering  upper  part,  cor- 
responding to  the  capital  of  an  alembic,  is  made  very  long,  rising 
sometimes  15  or  20  feet  before  it  terminates  in  the  worm  pipe  or 
refrigeratory  for  condensation. 

Great  distilleries  are  usually  mounted  with  two  stills,  a  larger  and  a 
smaller.  The  former  is  the  tpcuh  still,  and  serves  to  distil  from  the 
fermented  wortiy  a  weak  crude  spirit  called  low  wines  ;  the  latter  is  the 
low-wine  still,  and  rectifies  by  a  second  process  the  product  of  the  first 
distillation.  The  annexed  cut  represents  a  copper  wash-still,  having  a 
capacity  of  about  20,000  gallons.  In  these  successive  distillations  a 
quantity  of  fetid  oil,  derived  from  the  corn,  comes  over  along  with  the 
first  and  last  portions  received,  and  constitutes  by  its  combination  what 
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IS  styled,  m  the  language  of  the  distilleries,  the  strong  and  weak /ain<#. 
These  milky  faints  are  carefully  separated  from  the  limpid  spirit  by 
turning  them  as  they  begin  to  flow  from  the  worm-end  into  distinct 
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channels,  which  lead  to  separate  receivers.  From  these  receivers  the 
various  qualities  of  spirit,  low  wines,  and  faints,  are,  for  the  purpose 
of  redistillation,  pum^>ed  up  into  charging  backs,  from  which  they  are 
run  in  gauged  quantities  into  the  low-wine  and  spirit  stills. 

One  of  the  greatest  improvements  in  modem  distillation  is  the 
accomplishment  of  this  essential  analysis  of  the  impure  spirit  at  one 
operation.  Chemistry  had  been  fcng  familiar  with  the  pneumatic 
apparatus  of  Woulfe,  without  thinking  of  its  adaptation  to  distillery 
apparatus ;  when  Edouard  Adam,  an  illiterate  operative,  after  attending 
by  accident  a  chemical  lecture  at  Montpellier,  where  he  saw  that  appa- 
ratus, immediately  employed  it  for  obtaining  fine  brandy,  of  any 
desired  strength,  at  one  and  the  same  heat.  He  obtained  a  patent 
for  this  invention  in  July,  1801,  and  soon  afterwards  was  enabled  by 
his  success  to  set  up  in  that  city  a  magnificent  distillery,  which  attracted 
the  admiration  of  all  the  practical  chemists  of  the  day.  In  November, 
1805,  he  obtained  a  certificate  of  improvements  whereby  he  could 
extract  from  wine  at  one  process  the  whole  of  its  alcohol.  Adam  was 
so  overjoyed  after  making  his  first  experiments,  that,  like  another 
Archimedes,  he  ran  about  the  streets  telling  everybody  of  the  sur- 
prising results  of  his  new  invention.  About  the  same  time,  Soliuiani, 
professor  of  chemistry  at  Montpellier,  and  Isaac  Berard,  distiller  in  the 
department  of  Gard,  having  contriv»d  two  distinct  systems  of  appt^ 
ratus,  each  most  ingenious,  and  obtaining  results  little  inferior  to 
those  of  Adam,  became  in  consequence  formidable  rivals  of  his  &une 
and  fortune. 

The  late  Dr.  Ure  devised  a  form  of  distilling  apparatus  which  to  him 
appeared  to  combine  the  delicacy  of  the  French  with  the  solidity  of 
the  English  forms.  The  lower  the  temperature  of  the  spirituous 
vapour  which  enters  into  the  refrigerator,  the  stronger  and  finer  will 
the  condensed  spirit  be ;  because  the  noxious  oils  are  less  volatile  than 
alcohol,  and  come  over  chiefly  with  the  aqueous  vapour.  A  perfect 
still  should  therefore,  he  believed,  consist  of  three  parts :  first,  the 
cucurbit  or  boiler ;  second,  the  rectifier,  for  intercepting  the  greater 
part  of  the  watery  particles,  and  the  whole  of  the  com  oil ;  and  third, 
the  refrigerator.  Three  principal  objects  are  obtained  by  tins  arrange- 
ment: &st,  the  extraction  from  fermented  wort  or  wine,  at  one 
operation,  of  a  spirit  of  any  desired  cleanness  and  strength ;  second,  a 
great  economy  of  time,  liabour,  and  fuel;  third,  freedom  from  aU 
danger  of  blowing  up  or  boiling  over  by  mismanaged  firing.  When  a 
mixture  of  the  alcohol,  water,  and  essential  oil,  in  the  state  of  vapour, 
is  passed  upwards  through  a  series  of  winding  passages,  maintained  at 
a  regulated  degree  of  heat,  from  170*  to  180",  the  alcohol  alone,  in 
notable  proportion,  retains  the  elastic  form,  and  proceeds  onward  into 
the  refrigeratory  tube,  in  which  these  passages  terminate ;  while  the 
water  and  the  oil  are,  in  a  great  measure,  condensed  and  retained  in 
the  passages,  so  as  to  drop  back  into  the  body  of  the  still,  and  be 
discharged  with  the  effete  residuum. 

The  system  of  channels  shown  in  ^.  2  is  so  contrived  as  to  bring 
the  compound  vapours  which  rise  from  the  alembic  a  into  intimate 
and  extensive  contact  with  metallic  surfaces,  immersed  in  a  water-bath, 
and  maintained  at  any  desired  temperature  by  a  self -regulating  ther- 
fnoskU  or  heat-governor.  The  neck  of  the  alembic  tapers  upwuxls  as 
shown  at  B^  ,^.  1 ;  and  at  o,  fg,  2,  it  entere  the  bottom  or  ingressj 
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▼estibule  of  the  rectifier  of.  p  is  its  top  or  egress  vestibule,  which 
ocmmunicates  with  the  under  one  by  parallel  cases,  or  rectangular 
channels,  D,  D,  D,  whose  width  is  small  compared  with  their  length  and 
hei«^ht  These  cases  are  open  at  top  and  bottom,  where  they  are 
soldered  or  riveted  into  a  tjeneral  frame  within  the  cavity,  inclosed  by 
the  two  covers  f,  c,  which  are  secured  round  their  edges  E,  E,  E,  with 
bolts  and  packing.  E:vch  case  is  occupied  with  a  numerous  series  of 
shelves  or  trays,  placed  at  small  distances  over  each  other,  in  a  hori- 
Eontal  or  slightly  inclined  poaition :  of  which  a  side  view  is  given  in 


fy.  3,  and  cross  sections  at  d,  d,  d,  Jig.  %  Each  shelf  is  tamed  up  a 
little  at  the  two  edges  and  the  one  end,  but  sloped  down  at  the  other 
end ;  so  that  the  liquor  admitted  at  the  top  may  be  made  to  flow  back- 
wards and  forwards  in  its  descent  through  the  system  of  shelves,  ss 
indicated  by  the  spouts  in  fij.  3.  The  shelves  of  each  case  are  fraooed 
together  by  two  or  more  vertical  metallic  rods,  which  pass  down 
through  them,  and  are  fixed  to  each  shelf.  On  removing  the  cover, 
the  sets  of  shelves  may  be  readily  lifted  out  of  the  oases  to  be  <deaiied ; 
and  are  hence  called  moveobk.    The  intervals  i,  i,  i^  fig.  2,  between  the 


two  cases,  are  left  free  for  the  circulation  of  the  water  contained  in  the 
bath- vessel  o,  o ;  these  intervals  being  considerably  narrower  than  the 
cases.  Fig.  i  represents  in  plan  the  surface  of  the  rectifying  cistern, 
shown  by  two  different  sections  in  figs.  2  and  8  :  H,  Kffigs.  2  and  4,  is 
the  thermostat  or  heat-governor,  shaped  somewhat  like  a  pair  of  tonga. 
Fig.  6  is  the  refrigeratory,  consisting  of  a  double  tube,  placed  in  a 
zigzag  direction,  but  in  one  plane,  and  supported  by  the  two  upright 
beams.  The  alcohoUc  vapour  enters  at  the  orifice  K,  and  descends 
along  the  inner  tube  marked  by  dotted  lines  till  it  becomes  condensed 
by  the  counter-current  of  water  continually  ascending  in  the  annular 
space  between  that  block-tin  or  copper  tube,  and  the  outer  cast-iron 
pipe  Q.  The  water  of  condensation  enters  into  that  annular  space  at 
the  point  o,  being  supplied  by  the  pipe  D,  and  the  nose  of  the  stop- 
cock L.  The  funnel  into  which  the  cold  water  is  poured  must  be 
somewhat  higher  than  the  point  K,  from  which  that  water  is  discharged, 
after  having  been  heated  to  the  same  temperature  as  that  of  the  idco- 
holic  vapour  last  exposed  to  its  influence. 

The  still  apparatus  above  described  is  worked  as  follows  :  Into  the 
alembic  put  as  much  fermented  liquor  as  will  protect  its  bottom  from 
being  injured  by  the  fire,  when  it  is  not  plunged  in  a  bath  of  muriate 
of  lime,  but  exposed  directly  to  the  fuel.  As  soon  as  the  ebullitioi^  in 
the  alembic  has  raised  the  temperature  of  the  water-bath  o  o  to  the 
desired  rectifying  pitch,  whether  170"  or  180"*,  the  thermostatic  instru- 
ment is  to  be  adjusted  by  its  screw-nut,  and  then  the  communication 
with  the  charging  back  or  cistern  is  to  be  opened  by  moving  the  index 
of  the  stop-cock  o  over  a  proper  portion  of  its  quadrantal  arch.  The 
wash  will  now  descend  in  a  regulated  stream  through  the  pipe  o  F, 
thence  spread  into  the  horizontal  tube  p  p,  and  issue  from  the  orifices 
of  distribution  into  the  respective  flat  trays  or  spouts.  The  manner  of 
its  progress  is  shown  for  one  set  of  trays  in  fig.  3.  The  direction  of 
the  stream  on  each  shelf  is  evidently  the  reverse  of  that  in  the  shelf 
above  and  below  it ;  the  tunied-up  end  of  one  shelf  corresponding 
with  the  discharge  slope  of  its  neighbour.  By  diffusing  the  cool  wash 
or  wine  in  a  thin  film  over  such  an  ample  range  of  surfaces,  the  con- 
stant tendency  of  the  bath  to  exceed  the  proper  limit  of  temperature 
is  counteracted  to  the  "utmost  without  waste  of  time  or  fuel ;  for  the 
wash  itself  in  transitu  becomes  bculirg  hot,  and  experiences  a  powerful 
\steam  distillation.  Thus  also  a  very  moderate  influx  of  water  through 
the  thermostat  stop-cock  suffices  to  temper  the  bath ;  such  an  exten- 
sive vaporisation  of  the  wash  producing  a  far  more  refrigerant  influence 
than  its  simple  heating  to  the  boiling  point.  It  deserves  peculiar 
remark,  that  the  greatest  distillation  with  the  least  fuel  is  here  effected 
without  any  pressure  in  the  alembic ;  for  the  passages  are  all  pervious 


to  the  vapour ;  whereas,  in  almost  every  wash-still  heretofore  contrived 
for  similar  purposes,  the  spirituous  vapours  must  force  their  way 
through  successive  layers  of  liquid,  the  total  pressure  from  which 
causes  undue  elevation  of  temperature,  obstruction  to  the  process,  and 
forcing  of  the  iunctures.  Whatever  supplementary  refrigeration  of 
the  vapours  in  their  passage  through  the  bath  may  be  deemed  proper 
will  be  administered  by  the  heat-governor.  The  bath  regulated  by 
the  thermostat  may  however  be  used  for  obtaining  fine  spirits  at  one 
operation,  without  transmitting  the  wash  or  low  wines  down  through 
its  interior  passages  ;  in  which  case  it  becomes  a  simple  rectifier.  The 
empyreumatic  taint  which  spirits  are  apt  to  contract  from  the  action 
of  the  naked  fire  on  the  vegetable  gluten  in  contact  with  the  bottom 
of  the  still,  is  somewhat  counteracted  by  the  rotation  of  chains  in  the 
large  wash-stiUs ;  but  it  may  be  entirely  prevented  by  placing  the  still 
in  a  bath  of  strong  solution  of  muriate  of  lime  R  R,  fi^.  1,  regulated  by 
a  thermometer  or,  still  better,  a  thermostat  Thus  a  safe  and  effectual 
temperature  of  from  270"  to  290"  Fahr.  may  readily  be  obtained. 

The  principle  of  continuous  distillation,  just  mentioned  as  having 
been,  adopted  by  Adam  about  sixty  years  ago,  has  been  very  exten- 
sively adopted  by  French  distillers,  in  relation  both  to  brandy  from 
wine,  and  to  liqueurs  of  various  kinds.  Bdrard,  Blumenthal,  Derosne, 
Laugier,  and  others,  have  introduced  successive  improvements,  which 
have  rendered  the  French  stills  beautiful  pieces  of  apparatus.  In 
1852,  M.  Boutigny,  of  Evreux,  introduced  a  system  of  distilling  in 
which  two  principles  were  especially  held  in  view.  The  one  was,  so  to 
condense  the  vapour  almost  at  the  instant  of  production,  as  to  insure 
the  conversion  of  all  the  alcohol  into  liquid ;  and  the  other  was,  so  to 
manage  the  apparatus  as  to  prevent  anything  from  boiling  up  and  over 
with  the  alcohol,  which  might  contaminate  it.  A  sheet  of  wire-gauze, 
in  one  or  more  layers,  is  placed  sa  as  to  intercept  all  substances  ;  while 
alcoholic  vapour  is  allowed  to  pass.  The  vessels  are  so  arranged,  that 
the  product  distilled  from  the  first  apparatus  shall  serve  to  feed  the 
second;  the  second  a  third ;  and  so  on  :  the  last  leading  into  a  refrige- 
rator. The  boiling  arrangements  provide  for  a  laige  heating  surface, 
and  a  rapid  evaporation. 

Efficient  as  may  be  the  French  system,  it  has  been  found,  however, 
that  the  small  pipes  and  channels,  which  are  suitable  for  the  distillation 
from  wine,  would  become  clogged  by  the  glutinous  wash  of  malt  or  grain 
distillation.  Mr.  Eneas  Coffey,  of  Dublm,  patented  a  new  apparatus 
in  1832,  on  the  continuous  system,  which  effected  a  very  large  saving 
of  fuel ;  by  causing  the  condensation  of  the  spirit  vapour  through  the 
agency  of  a  portion  of  the  cool  wash,  which  thus  became  ptftially 
warmed,  and  to  that  extent  forwarded  in  its  progress.    Coflfoy  ■  still  is 
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now  largely  used  in  Scotland,  in  tlie  distillation  of  grain  whiskey; 
Bome  of  the  Btills  are  so  large  as  to  produce  8000  gallons  per  hour. 
Another  kind  of  still,  invented  by  Stein,  is  much  used  in  Scotland  for 
malt-whiskej.  Most  of  the  Scotch  whiskey  now  sold  in  England  is 
made  from  grain  by  Coffey's  apparatus,  and  becomes  marketable  by 
mere  dilution ;  but  the  malt-whuskey,  mostly  distilled  in  small  esta- 
blishments by  the  old  apparatus,  contains  flayouring  ingredients  of 
various  kinds.  The  peat-reek  or  turf-smoke  flavour  of  some  of  the 
whiskey,  made  illicitly  in  out-of-the-way  places,  is,  there  is  reason  to 
believe,  more  or  less  imitated  in  whiskey  distilled  where  no  peat  is 
employed — principally  because  English  purchasers  like  that  flavour,  as 
an  evidence  of  genuineness. 

The  great  spirit-distilleries  of  England,  if  few  in  number,  and  not 
among  the  largest  of  our  immense  factory  establishments,  are  certainly 
among  those  which  contribute  most  amply  to  the  revenue ;  indeed  it 
may  be  doubted  whether  they  have  any  parallel  in  this  particular.  In 
order  that  every  gallon  distilled  may  pay  its  share  of  duty,  excise 
officers  watch  the  operations  with  a  closeness  unequalled  in  any  other 
department  of  British  industry.  It  is  difficult  to  say  whether  the  dis- 
tiller or  the  exciseman  is  more  completely  the  master.  Some  of  the 
London  firms  pay  more  than  800,0002.  annually  each  to  the  revenue ; 
and  the  Excise  insists,  not  only  that  all  the  spirit  made  shall  pay  duty, 
but  that  the  distillery  shall  be  so  conducted  as  to  obtain  the  greatest 
quantity  of  spirit  from  a  given  quantity  of  malt  or  grain ;  thus  the 
exciseman  becomes  virtually  a  chemist  as  well  as  a  tax-collector. 
Moreover,  the  duty  is  paid  per  gallon  of  spirit  of  a  certain  defined 
strength;  and  the  exciseman  must  be  learned  on  the  subject  of  specific 
gravity,  to  see  that  various  degrees  of  dilution  are  not  produced  in 
such  a  way  as  to  defraud  the  revenue.  Excisemen,  one  or  more,  are 
never  absent  from  the  distiUeiy,  day  or  night,  Sunday  or  week-day ; 
they  relieve  guard,  and  one  does  not  depart  until  his  suocessor  arrives. 
Each  exciseman  employed  knows  every  vessel  on  the  premises;  he  has 
a  voice  in  the  number,  size,  and  shape  of  them ;  he  is  empowered  to 
limit  the  number  of  openings  in  the  moro  important  vessels,  and  to 
trace  the  course  and  action  of  every  pipe,  valve,  «ock,  and  tap  con- 
nected with  each ;  he  has  duplicate  keys  to  some  vessels,  and  the  <mly 
key  to  certain  others ;  he  can  lock  up  the  furnace  doors,  and  lock  up 
the  stills,  whenever  he  deems  it  his  duty  so  to  do ;  he  can  require,  and 
does  require,  that  the  distilling  of  the  wash  into  spirit  shall  not  take 
place  in  the  same  week  as  the  brewing  of  wort  into  wash ;  in  order 
that  he  may  know  exactly  how  much  wort  and  wash,  as  well  as  spirit, 
is  in  the  several  vessels  at  one  time.  He  tests  the  specific  gravity  of  all 
the  liquids  as  often  as  he  pleases ;  he  requires  that  the  numerous  pipes 
shall  be  painted,  some  black,  some  red,  some  blue,  and  some  white,  in 
order  that  he  may  know  which  is  for  the  conveyance  of  wort,  which 
for  wash,  which  for  the  first  spirit,  and  which  for  the  finished  spirit ; 
he  demands  the  aid  of  ladders  and  passages  to  give  him  access  to  every 
part  of  every  piece  of  apparatus :  in  short,  the  master  distiller  is  so 
thoroughly  controlled  in  all  the  operations,  that  nothing  but  the  pro- 
spect of  large  profits,  arising  out  of  a  large  business,  would  induce  a 
manufacturer  to  wear  such  ehackles. 

It  is  partly  owing  to  this  excise  supervision,  and  partly  to  the 
enormous  capital  necessary,  that  the  number  of  great  distilleries 
remains  pretty  equal  year  after  vear.  The  following  figures  are 
interesting,  showing  the  influence  of  different  causes  on  the  number  of 
A^intrntia  in  different  parts  of  the  United  Kingdom : — 
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We  thut  Bee  that,  in  1854,  there  wm  not  one  tnaU  distillery  in 
England  or  Ireland ;  whereas,  in  Scotland,  malt  distiUeriee  were  nearly 
tenfold  as  numerous  as  those  in  which  grain  was  em^rfoyed,  or  grain 
mixed  with  malt.  It  wiU  fall  to  be  oonndered  under  the  article 
Spirits,  how  much  is  produoed  yeariy  down  to  a  much  later  date  than 
1864 ;  but  it  will  be  useful  to  show  here  what  was  the  ratio  of  pro- 
duction in  the  three  kingdoms  ia  the  three  yean  above  named  :-^ 
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England  began  to  increase  its  relative  ratio  about  the  year  1851. 
To  what  extent  poverty,  to  what  extent  temperance  advocacy,  caused 
the  fluctuations  in  the  Scotch  and  Irish  ratios,  this  is  not  the  place  to 
discuss.  Dividing  the  quantity  of  spirits  which  paid  duty,  by  the 
number  of  distilleries  known  to  the  excise,  it  appears  that,  in  1854, 
the  English  distilleries  produced  600,000  gallons  on  an  average  each, 
the  Irish  200,000,  and  the  Scotch  70^000;  showing  that  the  Irish 


distilleries  were,  on  an  average,  only  about  one- third  the  ske  of  the 
English,  and  the  Scotch  one-third  that  of  the  Irish.  These  ratios, 
however,  may  have  undergone  some  modification  by  1859 ;  for  it  is 
known  that  there  is  a  tendency  to  increase  the  size  of  the  distillery 
establishments. 

The  process  of  distilling,  hitherto  described,  has  been  that  in  which 
grain,  either  raw  or  malted,  has  yielded  the  saccharine  element ;  but  we 
have  now  to  notice  certain  recent  attempts  to  produce  ardent  spirits 
from  beet-root. 

That  this  can  be  done  has  long  been  known  to  chemists,  practically 
in  France,  theoreticallv  in  England.  The  only  question  has  been, 
whether  beet-root  distiUing  can  be  profitably  conducted.  One  among 
many  systems  of  operation  patented  is  that  of  M.  Le  Play,  depending 
on  the  fiact  that  the  refuse  of  the  distillery  can  be  profitably  applied 
in  the  immediate  neighbourhood  of  the  distillery  itself.  In  1857 
Mr.  Dray,  the  agricultiiral  implement  maker,  obtained  permission  from 
the  Excise  to  make  trial  of  Le  Play's  plan  in  a  farm  homestead  owned 
by  him  at  Famingham,  in  Kent.  This  consent  was  necessary,  owing 
to  the  rigorous  control  exercised  by  the  Excise  over  all  spirit  distilleries 
in  this  country.  At  Mr.  Dray's  homestead,  spirit  was  distilled  from 
the  beet-root,  and  live  stock  were  fed  from  the  refuse.  The  roots, 
having  been  gathered  from  the  fields,  were  washed,  cut  into  slices, 
placed  in  vats,  and  allowed  to  ferment  for  twenty-four  hours,  the 
fermentation  being  aided  by  a  little  sulphuric  acid.  The  same  liquor 
was  available  many  times  over.  The  pulp,  when  removed  from  the 
vats,  was  placed  in  layers  in  cylinders,  the  layers  being  separated  by 
perforated  metal  plates.  The  cylinders  were  then  closed  air-tight,  and 
steam  was  admitted  to  the  bottom  of  one  of  them.  The  steam 
extracted  a  juice  or  watery  spirit  from  the  pulp  in  the  first  cylinder, 
and  passed  thence  into  a  second.  The  vapour  was  then  condensed  by 
passing  through  a  worm  in  cold  water,  and,  as  a  liquid,  was  received 
in  a  vat.  While  the  first  cylinder  was  being  emptied  and  re-filled, 
steam  was  admitted  to  the  second  and  third.  The  object  of  this 
three-fold  process  was,  to  make  the  operation  a  continuous  one,  and 
cause  each  portion  of  pulp  to  be  acted  on  twice  over,  so  as  to  render 
the  extraction  thoroughly  complete. 

The  hopes  and  expectations  relating  to  this  system  were  thus  set 
forth  in  a  letter  to  the  *  Times,'  written  by  Messrs.  Ridley :  "  It  is 
much  to  be  regretted  that  misconception  prevails  respecting  the  pro- 
perties of  beet-root  to  yield  a  fine  consumable  spirit.  In  France, 
during  the  last  three  years,  millions  of  gallons  have  been  distilled  from 
this  cereal,  converted  into  and  freely  consumed  as  cognac  brandy.  So 
for  this  tends  to  demonstrate  its  superiority  over  grain  for  spirit- 
making  purposes.  Beet-root  contains  from  10  to  12  per  cent  of  solid 
saccharine  matter,  which,  when  disengaged  by  maceration  and  distilled 
in  the  ordinary  manner,  will  yield,  in  good  seasons,  25  gallons  of  proof 
spirit  from  one  ton  of  root.  The  root  can  be  cultivated  at  a  cost  of 
10<.  per  ton ;  and  allowing  its  value  to  be  augmented  to  20«.,  or  even 
30«.,  when  used  for  distilling  purposes,  a  very  handsome  profit  might 
be  obtained  by  selling  its  spirit  at  2*.  per  gallon.  Besides  which,  the 
pulp  of  the  root,  after  being  denuded  of  its  saccharum,  is  in  no  way 
deteriorated  as  cattle  food ;  on  the  contrary,  some  authorities  assert 
that,  being  partially  cooked,  it  is  then  more  nutritious.  Our  Inland 
Revenue  laws  in  many  instances  are  found  to  operate  obnoxiously 
against  native  enterprise.  Why  not  allow  our  farmers  freely  to  distu 
their  produce  and  apply  the  refuse  to  fatten  cattle,  as  is  the  common 
order  of  things  on  the  continent,  particularly  in  Qermany.  A  new 
field  might  easily  be  opened  for  the  cultivation  of  beet-root,  on  lands 
now  lying  waste,  which  could  be  profitably  turned  to  account,  to 
provide  spirit  for  man  and  food  for  beast ;  while  the  highly-cultivated 
grain  lands  could  be  more  exdusively  devoted  to  their  "legitimate 
purpose  of  raising  breadstuflfe  for  the  actual  wants  of  the  community." 

This  bright  picture  has  hitherto  been  only  a  pictures  either  because 
the  estimates  were  for  beyond  the  average  truth,  or  because  the  heavy 
spirit-duty  operates  as  a  bar  to  improvement  in  England.  The  Excise 
authorities  have  certainly  not  been  obdurate  in  the  matter.  At 
Famingham,  the  spirit  produced  was  found  to  be  very  raw,  but  was 
improved  by  rectifying;  and  it  was  proposed  to  fix  a  rectifying 
apparatus  to  the  stills  themselves,  so  as  to  complete  all  the  operations 
on  the  spot.  The  spent  pulp  was  said  to  be  worth  15^.  per  ton,  to  be 
mixed  with  cut  hay  as  a  food  for  horses,  cattle,  and  sheep.  Listening 
to  the  representations  made,  the  Excise,  on  the  authority  of  the 
Treasury,  permitted  eleven  more  beet-root  distilleries  to  be  established 
in  various  parts  of  England.  The  result,  after  a  year  or  so,  came  out 
as  follows : — 
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The  produce  thus  varied  from  54  to  9  i  gallons  per  ton,  inatead  of 
25  gallons  according  to  the  estimate.  The  Board  of  Inland  Revenue 
thus  reported  on  the  whole  subject  in  1858  to  the  Treasury: 
<<  Messrs.  Dray,  who  made  the  apparatus,  and  are  licensed  by  the 
patentee  of  the  process,  represented  to  us  so  strongly  the  necessity  of 
giving  a  fair  scope  to  their  experiment,  by  trying  it  on  a  lai^ge  scale, 
and  with  the  produce  of  various  qualities  of  soil,  that  we  obtained 
your  lordships'  leave  (not  without  first  ascertaining  that  the  licensed 
distillers  would  have  no  objection)  to  permit  the  erection  of  twelve 
beet-rout  spirit  distilleries  in  different  parts  of  the  United  Kingdom, 
the  selection  of  persons  and  of  places  being  left  to  Messrs.  Dray. 
Only  ten  (?)  of  these  distilleries  have  been  in  operation ;  but  as  none 
of  them  have  succeeded  in  producing  a  saleable  spirit,  or  spirit  of  any 
kind  in  sufficient  quantity  per  ton  of  root  to  pay  their  working 
expenses  according  to  the  calculations  of  the  projectors,  it  may  fairly 
be  assumed  that  the  process  can  never  be  successfully  adopted  in  this 
country.  The  observations  of  our  officers  on  the  results  obtained  at 
each  place  will  be  found  in  the  appendix ;  and  it  ma^  therefore  be 
sufficient  lo  state  here,  that  one  of  the  most  enterprising  of  these 
experimentalists  has  recently  applied  to  the  chairman  of  the  Excise 
for  protection  against  the  grain  distillers,  in  the  shape  of  a  differential 
duty  of  28.  6d.  in  his  favour ;  and  has  acknowledged  that,  without 
some  such  advantage,  it  would  be  impossible  for  him  to  make  a  profit, 
or  even  to  pay  the  working  expenses  of  the  distillery." 

Whether  the  spirit  be  obtained  from  grain,  malt,  or  beet-root,  it  is 
generally  in  too  crude  and  distasteful  a  state  to  be  used  as  beverage 
without  further  preparation.  Whatever  may  be  the  case  in  Ireland 
or  Scotland,  the  English  spirit  is  always  rectijUd  before  it  passes  into 
the  hands  of  the  retailer.  The  great  distillers  may  not  rectify  their 
spirit;  they  must  sell  it  in  a  crude  state — ^thia  is  a  precautionary 
measure  on  the  part  of  the  Excise.  The  rectifiers  buy  the  spirit,  and 
convert  it  into  gin,  hollands,  whi&key,  British  brandy,  British  rum, 
spirits  of  wine,  and  such  cordials  as  aniseed,  cloves,  peppermint,  &c. 
This  is  done  by  re-distilling,  with  water  as  a  diluent ;  and  by  further 
distillation  in  company  with  such  herbs,  spices,  seeds,  berries,  fruits, 
leaves,  perfumes,  or  sweetening  ingredients,  as  may  be  necessary  to 
impart  flavour.  One  of  these  distillations  is  called  rectifying^  and  the 
other  compounding.  There  is  no  limit  to  the  varieties  of  flavour  that 
may  thus  be  produced.  Spirits  of  wine  contains  none  of  these  sub- 
sidiary ingredients ;  it  contains  only  spirit  and  water,  the  spirit  being 
strengthened  to  a  great  degree  of  intensity. 

A  very  interesting  kind  of  distilling,  whereby  sea  water  is  converted 
into  fresh,  will  be  more  conveniently  treated  imder  Filteb,  in  con- 
nection with  other  modes  of  purifying  water. 

DISTORTION.  Deformity  of  the  person  may  bo  advantageously 
classed  for  the  purpose  of  discussion  under  two  piincipal  heads  :  mal- 
formation and  distortion.  The  former  is,  for  the  most  part,  congenital, 
and  is  \isually  characterised  by  the  deficiency  or  redundancy  of  parts, 
or  by  imperfections  and  irregularities  of  structure.  The  latter,  arising 
generally  after  birth,  comprises  all  permanent  deviations  from  the 
natural  shape  or  position  which  are  effected  by  the  influence  of  external 
or  internal  force  in  parts  originally  soft  and  flexible,  or  such  as  have 
acquired  unnatui*al  pliancy  by  accident  or  disease. 

It  is  to  the  latter  class  of  deformities  only  that  our  attention  is  for 
the  present  directed.  But  even  thus  limited,  the  subject  is  so  exten- 
sive that  we  must  once  for  all  refer  the  reader  for  more  precise  in- 
formation on  several  of  its  most  interesting  subdivisions  to  professional 
works.    [Contraction.] 

I.  Every  part  of  the  body  capable  of  independent  motion  is  furnished 
with  two  sets  of  muscles,  acting  in  contrary  directions,  the  purpose  of 
which  is  obviously  to  bring  the  part  back  to  its  place  after  movement 
in  either  direction.  In  the  position  of  equilibrium  these  muscles  are 
not  in  a  state  of  absolute  relaxation,  even  during  sleep ;  on  the  con- 
trary, they  continue  to  act  with  considerable  energy,  each  exactly 
counterbalancing  the  other.  This  is  called  their  tone  or  tension,  and 
it  is  calculated  to  give  great  steadiness  to  the  part  thus  held  at  rest 
between  opposite  forces.  But  if  one  set  of  the  muscles  should  be 
suddenly  cut  across,  the  tension  of  their  antagonists  still  remaining  in 
action,  the  consequence  would  be  a  movement  m  obedience  to  the  latter 
till  the  contraction  had  reached  its  limit ;  and  the  part  in  question 
would  permanently  retain  the  position  into  which  it  had  thus  been 
moved.  The  same  effect  would  result  if  the  muscle,  instead  of  being 
divided,  were  paralysed  by  the  interruption  of  its  nervous  communica- 
tion with  the  brain-  Again,  if  the  tone  of  one  muscle  were  increased 
by  spasm  or  otherwise,  so  as  to  give  it  a  decided  preponderance  over 
its  antagonist,  the  result  would  be  similar.  These  considerations 
will  sufficiently  explain  the  nature  of  one  large  class  of  distortions, 
namely,  those  which  result  from  affections  of  the  hrcUn,  muscUs,  and 
7ierv€8, 

1.  The  simplest  of  these  is  the  drawn  mouth,  or  hm>iplegia.  It 
arises  in  this  way  :  in  consequence  of  an  extravasation  of  blood  or  some 
other  cause,  the  functions  of  one  side  of  the  brain  are  interrupted ;  the 
muscles  of  the  cheek  on  the  same  side,  deriving  their  nerves  from  that 
part  of  the  brain,  are  paralysed,  and  the  retractors  on  the  opposite 
angle  of  the  mouth  being  no  longer  balanced  by  an  equal  force,  draw 
it  up  towards  their  origin,  and  retain  it  in  that  position. 

2.  Strabismus,  or  squinting,  is  frequently  produced  in  the  same  way 
by  a  partial  paralysis  of  that  muscle  the  office  of  which  is  to  turn  the 


globe  of  the  eye  in  the  opposite  direction,  or  it  may  arise  from  undua 
contraction  of  the  muscle  on  the  same  side. 

8.  It  is  remarkable  that  hysteria  is  sometimes  accompanied  by  a 
distortion  of  tiie  last-mentioned  kind,  produced  by  a  spasmodic  con- 
traction of  the  flexor  muscles  of  one  of  the  joints,  commonly  the  knee 
or  hip.  For  months  or  years  this  painful  condition  may  last  without 
mitigation  :  yet  it  may  vanish  all  at  once  under  the  influence  of  some 
powerful  impression  of  the  body  or  mind.  The  entire  loss  of  the 
voice,  which  sometimes  comes  on  suddenly  in  similar  constitutions, 
and  after  long  resisting  every  remedy,  as  suddenly  departs,  is  probably 
an  analogous  affection  of  the  muscles  of  the  larynx. 

4.  Wry-neck  is  a  distortion  also  due  to  irregular  muscular  action.  It 
generally  comes  on  gradually  in  infancy,  and  consists  in  a  shortened 
and  contracted  state  of  the  stemo-mastoid  muscle,  of  that  side  to  whidi 
the  head  is  inclined  and  from  which  the  face  is  turned.  Club-foot  is 
often  nothing  more  than  a  similar  contraction  of  the  muscles  of  the 
calf,  which  draw  up  the  heel  and  eventually  disturb  the  integrity  of 
the  ankle  joint.  This  complaint  also  comes  on  at  an  early  age,  and  ia 
sometimes  congenital  By  proper  means  they  both  admit  of  reUef, 
and  often  of  a  cure.    [Contraction.] 

The  list  of  distortions  depending  on  a  morbid  condition  of  the  mus- 
cular or  nervous  functions  might  easily  be  extended. 

II.  But  by  far  the  most  common  and  important  class  of  these  affec- 
tions is  that  which  originates  in  disease  of  the  bones. 

1.  The  firmness  and  rigidity  of  the  bones  depends  upon  the  due 
proportion  of  the  earthy  matter,  phosphate  of  lime,  that  enters  into 
their  composition.  If  the  proportion  of  this  ingredient  be  too  great, 
as  in  old  age,  and  in  the  disease  called  fragilitas  ostium,  they  b«»me 
brittle,  and  are  broken  by  the  slightest  causes ;  if  it  be  too  small,  they 
become  unnaturally  pliant,  and  are  distorted  by  the  pressure  of  the 
superincumbent  weight,  or  the  contraction  of  the  muscles. 

The  latter  condition  is  prevalent  with  other  structural  changes  in 
the  disorder  called  rickets.  The  medical  name  of  this  complamt  is 
rachitis  (from  fdxts,  the  spine),  and  was  given  to  it  by  Glisson,  who 
first  described  it,  j^artly  because  he  conceived  the  vertebrae  to  be 
the  bones  most  commonly  implicated ;  but  chiefly,  it  would  appear, 
from  the  resemblance  to  the  Knglish  name.  Hub  doctrine  was 
erroneous;  and  the  error  perpetuated  by  the  misnomer  has  led  to 
serious  mistakes  in  practice  as  well  as  theory.  The  spine  is  un- 
doubtedly liable  to  partake  with  the  rest  of  the  skeleton  in  the 
morbid  condition  of  rickets,  but  certainly  not  in  a  greater  degree  than 
the  other  bones. 

This  malady  seldom  appears  within  the  ordinary  period  of  lactation, 
or  after  puberty.  It  is  ushered  in  and  attended  throughout  by  genoal 
febrile  disturbance,  and  is  closely  connected  with  a  peculiar  morbid 
condition  of  the  nutritive  functions.  The  opinion  that  it  is  of  scrofu- 
lous origin  has  lately  been  strongly  controverted,  and  does  not  in 
reality  appear  to  be  well  supported  by  facts.  It  is  most  common 
among  the  poor,  and  in  closely-peopled  districts,  as  all  the  diseases  of 
children  are ;  but  it  is  by  no  means  confined  to  either,  or  to  children 
whose  constitutions  aro  apparently  the  most  feeble  in  other  respects 
Indeed  it  is  a  frequent  remark,  that  the  most  robust  and  powerful  men 
exhibit  tokens  of  having  been  rickety  in  their  childhood.  Among 
such  indications  are  smaUnees  of  the  pelvis,  with  inward  or  outward 
curvature  and  disproportionate  shortness  of  the  lower  limbs.  Thu 
sudden  check  to  the  development  of  the  skeleton,  constantly  observed 
in  rickety  children,  with  the  distortion  arising  from  the  unnatunl 
softness  of  the  bones,  is  the  most  usual  cause  of  the  short  stature,  as 
well  as  the  proverbial  ugliness,  of  dwarfs. 

In  extreme  cases  of  this  complaint  the  head  is  generally  small  and 
pointed  :  no  longer  supported  by  the  yielding  and  shortened  neck,  it 
sinks  down  between  the  shoulders ;  the  occiput  is  thrown  back  and 
almost  touches  the  hump  formed  by  the  incurvated  spine  behind  the 
chest :  the  chin  is  thrust  forward,  giving  an  expression  to  the  features 
very  characteristic  of  the  dwarf,  and  rests  upon  the  breast  bone,  which 
is  very  prominent :  on  each  side  the  ribs  are  flattened,  and  bulge  in 
upon  the  lungs.  The  shoulders,  losing  the  support  of  the  wreathed  and 
twisted  clavicles,  approach  towards  each  other  in  front,  drawing  with 
them  the  scapulas,  which  stick  out  laterally,  and  add  considerably  to 
the  deformity  as  seen  from  behind ;  the  arms,  though  bent  and  in 
reality  shortened,  seem  of  disproportionate  length ;  the  lumbar  spine 
is  thrust  inwards ;  the  pelvis  is  small  and  flattened;  the  thig^  are 
bowed  forward ;  the  knees  with  their  patellae  at  the  dde  instead  of  in 
front  of  the  joint,  touch  or  overlap  each  oUier ;  while  the  feet  are  set 
wide  apart,  a  sudden  twist  above  the  ankle  still  permitting  the  soles 
to  be  set  to  the  ground.  Such  are  some  of  the  varied  changes  which 
exhibit  a  melancholy  proof  of  the  prevalence  of  the  disease  in  every 
part  of  the  bony  frame,  and  almost  defy  description.  Of  course  audi 
extreme  cases  of  rickety  distortion  are  comparatively  rare ;  yet  almost 
daily  instances  are  seen  by  those  whose  duty  calls  them  into  the  un- 
wholesome courts  and  alleys  of  the  metropolis,  and  slighter  examples 
of  the  affection  aro  extromely  common. 

Recoveiy,  even  from  considerable  degrees  of  this  affection,  is  more 
frequent  and  rapid  than  might  be  imagined ;  but  the  pelvis  and  lower 
limbs,  which  as  above-mentioned,  aro  the  most  commonly  and  exten- 
sively implicated,  seldom  completely  regaia  their  natural  proportions. 
This  iactf  as  it  regards  the  fenuUe  pelvis,  is  worthy  of  notice,  being  the 
cause  of  by  far  the  most  dangerous  kind  of  difficult  parturition.     It 
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18  in  extreme  caaes  of  thia  Bort  that  the  Csesarean  section  has  been 
practiced. 

Independently  of  rickety  diBtortion,  there  are  two  other  kinds  of 
curvature  of  the  spinal  column  which  denumd  a  brief  notice. 

The  first,  which  has  frequently  been  mistaken  for  rachitis,  is 
usually  called  lateral  curvatiu-e,  to  distinguish  it  from  the  more 
seriouB  kind  of  distortion  next  to  be  considered,  which  is  called 
angular  curvature. 

2.  Unlike  rickets,  which  almost  always  commence  in  infancy  or  early 
childhood,  lateral  curvature  of  the  spine  seldom  appears  before  Uie 
tenth  year.  The  external  deformity  consists  in  the  prominence  of 
one  hip  (generallv  the  right),  and  elevation  of  the  corresponding 
shoulder,  the  blade  of  which  sticks  out  in  unsightly  protuberance 
behind.  The  opposite  hip  and  shoulder  are  respectively  flattened  and 
depressed ;  and  the  symmetry  of  the  chest  is  destroyed,  one  side  being 
hu^er  than  the  other,  and  both  twisted  and  misshapen.  On  exami- 
nation the  spine  is  found  to  have  a  double  curvature  sideways,  so  as  to 
resemble  the  letter  S,  but  generally  turned  the  other  way,  the  con- 
cavity of  the  lower  curve  being  on  the  right,  and  the  upper  on  the 
left  side.  It  arises  from  weakness  in  the  spinal  muscles  and  local 
elongations  of  the  ligaments  of  the  vertebrso,  from  the  habit  of  resting 
the  weight  ia  sitting  or  standing  more  on  one  side  than  the  other; 
and  that  side  is  usually  the  right.  The  position  is  more  easy  than  the 
upright  one,  and  when  not  corrected  by  fitting  exercise  and  change  in 
the  nature  of  the  employment,'  it  becomes  habitual,  and  the  twist 
of  the  person  permanent  and  incretusing.  The  subjects  of  this  kind 
of  distortion  are  chiefly  slender  and  delicate  girls  in  the  middle  and 
upper  classes,  the  poor  being  comparatively  exempts  It  comes  on  in- 
sidiously, the  attention  i^ot  being  awakened  by  any  particular  derange- 
ment of  the  health  beyond  a  certain  degree  of  languor  and  susceptibility 
of  fatigue,  and  perhaps  a  slugg^  state  of  the  digestion,  ^e  first 
symptom  that  betrays  its  presence  is  usually  a  tendency  of  the  dress 
to  slip  off  the  left  shoulder.  It  is  much  promoted  by  means  often  used 
to  prevent  it,  such  as  confinement  and  restraint  of  the  person  and 
postiue  by  stays,  backboards,  high-backed  chairs,  reclining  on  a  board, 
and  other  contrivances  to  improve  the  figure,  and  restrain  the  deve- 
lopment of  the  natural  form ;  as  well  as  by  the  sedentary  habits  and 
inappropriate  exercises  of  the  academy  or  school-room.  Nature  is  not 
to  be  coerced  with  impunity  by  fantastic  caprices  and  contrivances :  a 
good  fi^^ure  as  well  as  good  health  must  be  found,  if  anywhere,  in  the 
open  air  of  the  fields,  in  loose  and  easy  dothing,  and  in  imrestrained 
exercise  of  the  limbs,  such  as  children  will  always  adopt,  if  left  to 
choose  for  themselves,  in  ways  much  better  suited  to  tneir  age  and 
strength  than  any  that  can  be  invented  for  them. 

3.  Angular  curvature  of  the  spine  is  a  deformity  veiy  different  in 
its  nature  and  appearance  from  the  last  described.  It  arises  for  the 
most  part  from  ulceration  of  a  scrofulous  kind  in  the  bodies  of  the 
verteln'sei.  The  support  in  front  being  thus  lost,  the  spine  is  sharply 
bent  forwards  so  that  one  or  more  of  the  spinous  processes  project 
behind,  indicating  the  position  of  the  diseased  vertebne.  This  com- 
plaint is  attended  with  incomplete  parAlysis  of  the  lower  extremities, 
and  is  not  unfrequently  fatal  In  case  of  recovery  the  bodies  of  the 
contiguous  vertebrsB  are  approximated  and  consolidated  with  what 
remains  of  those  which  were  diseased  by  the  deposition  of  bony  matter.* 
It  is  in  this  species  of  spinal  complaint  only  that  rest  and  the  recum- 
bent posture  are  expedient.  The  observance  of  these  essential  pre- 
cautions, concurrently  with  other  means,  frequently  brings  about  a 
cure ;  the  distortion  however  is  permanent. 

Diseases  of  a  similar  kind  frequently  occur  in  the  bones  and  joints 
of  other  parts  of  the  body ;  they  require  similar  treatment,  and  are 
followed  by  analogous  consolidations  and  distortions. 

4.  Rheumatism  and  other  disorders,  and  even  common  inflammations, 
occurring  in  a  high  degree  within  the  joints  or  in  their  neighbourhood, 
occasionally  produce  like  effects. 

IIL  Distortions  are  sometimes  occasioned  by  the  contraction  of 
other  parts  than  those  which  are  concerned  in  motion. 

1.  Such  are  those  of  the  fingers,  which  arise  from  chronic  inflamma- 
tion and  permanent  contraction  of  tiie  palmar  aponeurosis,  or  fascia, 
a  strong  melastic  and  fibrous  membrane  attached  to  the  projecting 
points  of  bone,  and  stretched  beneath  the  skin  of  tiie  palm  for  the 
protection  of  the  nerves  and  other  soft  parts  during  the  act  of  forcible 
prasping.  There  is  a  similar  aponeurosis  in  the  sole  of  the  foot,  which 
18  subject,  but  not  so  frequently,  to  the  same  shortening.  Under  this 
division  may  be  also  classed  those  distortions  which  arise  from  bums 
and  other  extensive  destructions  and  ulcerations  of  the  skin,  in  con- 
sequence of  the  contraction  of  the  scar  in  the  process  of  healing. 
When  these  injuries  take  place  in  front  of  the  neck  and  face,  the 
resulting  deformity  is  sometimes  frightful  The  space  between  the 
chin  and  the  breast  is  filled  up  by  a  tense  discolour^  and  corrugated 
cicatrix,  which  bows  the  head  forward  and  draws  down  the  features  so 
as  to  expose  the  inn6r  surface  of  the  lower  eyelid  and  keep  the  mouth 
constantly  open.  When  they  occur  in  the  flexures  of  the  joints,  as  in 
front  of  tiie  elbow,  the  cicatrix  extends  in  the  form  of  a  hard  and  rigid 
web  between  the  humerus  and  fore-arm,  the  joint  being  permanently 
bentb  Such  deformities  may  sometimes  be  partly  removed  by  an 
operation  ;  but  it  is  extremely  painful,  and  often  unsuccessful. 

2.  A  slight  injury  of  the  face  below  the  eye,  or  the  simple  con- 
traction from  some  other  cause  of  the  skin  of  tbftt  part  loay  produce 


the  deformity  called  eetropiwn,  or  eversion  of  the  lower  lid ;  and  the 
opposite  state  of  inversion  {aUropium  or  trickiatU)  may  result  from  a 
similar  contraction  of  the  edge  of  the  eyelid  itself.  Severe  inflammatioui 
and  even  blindness,  may  be  the  consequence  of  the  latter  affection  from 
the  friction  of  the  lashes  against  the  globe.  Both  of  these  deformities 
may  be  remedied  by  a  slight  operation. 

IV.  Another  class  of  distortions  may  arise  from  external  pressure ; 
as  of  the  bones  and  cartilages  of  the  chest  frt)m  tight  stays ;  or  of  the 
phalan^  of  the  toes  from  ill-made  shoes.  Instances  of  this  kind  of 
distortion  must  be  fcmiiiiii»  to  all ;  and  call  for  no  particular  expla* 
nation  or  remarL 

DISTRESS,  disirieUo  in  the  jurisprudence  of  the  middle  ages^ 
denotes  legal  compulsion  generally,  whether  ecclesiastical  or  civiL 
One  mode  of  compulsion  extensively  adopted  among  the  nations  of 
Teutonic  origin  was  the  taking  possession  of  tiie  whole  or  a  part  of  the 
property  of  the  offender  or  defaulter,  and  withholding  it  from  him 
until  the  requirements  of  the  law  had  been  complied  with.  This 
species  of  distress  was  called  "  naam,"  from  nyman,  nehman,  to  take^ 
a  verb  common  to  the  Anglo-Saxon,  Qerman,  and  other  cognate  lan« 
guages.  The  modem  distress  is  the  "  naam,"  restricted  to  the  taking 
ot perianal  chattels;  and  in  its  most  simple  form  it  may  be  stated  to 
be — ^the  taking  of  personal  chattels  out  of  the  possession  of  an  alleged 
defaulter  or  wrong-doer,  for  the  purpose  of  compellinff  him,  through 
the  inconvenience  resulting  from  the  withholding  of  such  personal 
chattels,  to  perform  the  act  in  respect  of  whichhe  is  a  defaulter,  or 
to  make  compensation  for  the  wrong  which  he  has  committed. 

Some  rights  to  which  the  law  annexes  the  remedy  by  distress,  have 
been  considered  as  too  important  to  be  left  to  the  protection  afforded 
by  the  mere  detention  of  tne  dutreee  (by  which  term  tiie  thing  taken 
is  also  designated),  and  more  efficadous  means  of  dealing  with  it  have 
been  introduced ;  and  in  certain  cases  a  sale  of  the  property  taken  by 
way  of  distress  is  allowed,  if,  after  a  certain  intemd,  the  party  dis- 
tramed  upon  continues  to  be  unwilling  or  unable  to  do  the  act 
required. 

Distresses  are  either  for  some  duty  omitted,  some  default  or  non- 
feasance,— or  they  are  in  respect  of  some  wrongful  act  done  by  the 
distrainee ;  that  is,  the  person  whose  goods  are  distrained  upon. 

I.  At  to  dUtreuei  for  omiuUmB,  defauUa,  or  fumfeatanee, — These  may 
be  grounded  upon  non-compliance  with  some  judicial  requirements,  or 
they  may  be  made  by  private  individuals  in  vindication  of  certidn 
rights,  for  the  withholdiiig  of  which  the  law  has  entrusted  them  with 
this  remedy. 

The  process  out  of  courts  of  record  ordering  such  distresses  to  be 
made,  u  called  a  writ  of  distrifigaa,  which,  when  legal  proceedings  were 
in  Latin,  was  the  word  used  to  direct  the  sheriff  or  otiier  officer  to 
make  the  distress. 

Another  class  of  judidU  distresses  is  where,  upon  refusal  or  omission 
to  pay  a  sum  in  which  a  party  is  convicted  upon  a  summary  proceeding 
before  justices  of  the  peace,  such  justices  are  empowered  to  grant  a 
warrant  authorising  and  directing  the  levying  of  the  amount  by  distreas 
and  sale  of  the  goods  of  the  offender. 

Another  species  of  judicial  distress  is  that  awarded  and  issued  upon 
a  judgment  recovered  in  an  inferior  court,  not  of  record.  In  these 
cases  the  execution  or  remedy  for  obtaining  payment  of  the  sum  reco- 
vered is  by  distress.  A  precept  issues  to  the  officer  of  the  oourt^ 
commanding  him  to  take  the  goods  of  the  party,  and  to  impound  them 
until  he  satisfies  the  debt.  Such  process  issues  at  the  command  of  the 
sheriff,  or  of  the  lord  of  the  manor,  &c.,  in  whose  name  and  by  whose 
authority  the  courts  are  holden. 

So  a  cUstresB  lies,  subject  to  certain  restrictions,  for  fines  and  amerce- 
ments imposed  in  the  sherifi^s  toum  and  in  a  oourt-leet    [Lekt; 

TOUBW.] 

A  penalty  inflicted  for  the  breach  of  a  bye-law  [BrE-LAw]  may  ba 
levied  by  distress,  in  cases  where  that  remedy  is  appointed  at  the  time 
of  the  making  of  the  puticular  bye-law.  But  a  bye-law  establishing  a 
distress  cannot  authorise  the  sale  of  the  distress. 

Another  species  of  judicial  distress  is  a  distress  talken  for  various 
rates  and  le^  assessments. 

In  the  foregoing  cases  the  right  or  duty  withheld  has  been  ascer- 
tained by  some  judicial  determination  before  a  distress  can  be  resorted 
to.  But  many  payments  and  duties  having  their  origin  in  feudal  rights 
may  be  enforced  by  distresses  taken  by  the  sole  authority  of  the  parties 
claiming  such  payments  or  duties.  The  rights,  of  which  the  vindi- 
cation is  thus  in  the  first  instance  entrusted  to  the  parties  themselves, 
are  connected  immediately  or  mediately  with  feudal  superiority;  and 
it  is  observable,  that  to  feudal  superiority,  jurisdiction  amd  magisterial 
authority  were  always  incident. 

Amoi^  the  feudal  duties  which  may  be  enforced  by  distress,  at  the 
mere  wSl  of  the  party  claiming  to  be  entitied  to  such  duties,  one, 
which  though  seldom  exacted,  is  still  of  the  most  extensive  obligation, 
is  fealty.  Fealty  is  a  promise,  confirmed  by  an  oath,  to  be  faithful  in 
the  performance  of  those  engagements  into  which  the  party  doing  the 
fealty  (as  the  act  of  taking  tiie  oath  is  termed)  has  expressly  or 
impbedly  entered  upon  becoming  tenant  to  the  party  receiving  the 
fealty. 

A  distress  also  Ues  for  stdt  of  courts  »eeta  ad  curiam,  or  the  attend- 
ance which  freehold  tenants  owe  to  their  lord's  court-baron,  or 
freeholders'-court,  and  which  tenants^  in  villenage  orjoj^hdden  owe 
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to  the  lord*B  customary  court ;  and  it  is  not  unusual  for  lessees  for 
years  to  covenant  to  attend  the  lord's  courts,  though^  unless  they  also 
fill  the  situation  of  freeholders  of  the  manor,  they  are  not  qualified  to 
sit  as  suitors  and  judges  in  the  court-baron ;  and  unless  they  are  copy- 
holders, they  cannot  be  sworn  upon  the  homage  or  jury  in  the  cus- 
tomary court.  This  suit  is  sometimes  called  suit-service,  to  distinguish 
it  from  suit  real,  which  is  that  suit  of  court  which  the  resiants,  or  those 
who  dwell  within  a  hundred  or  a  leet,  owe  to  the  sheriff's  toum  or  to 
the  court-leet    [Lest  ;  Suit.] 

A  distress  lies  for  suit  of  mill  («ecto  ad  moUndtnum),  an  obligation, 
still  existing  in  some  manors,  to  grind  at  the  lord's  mill. 

So  for  fruikf oldage,  or  a  ri^t  in  the  lord  to  require  his  tenants  to 
fold  their  sheep  upon  his  lands. 

So^  if  land  be  holden  by  the  tenure  of  repairing  a  bridge,  or  a  high- 
way, or  of  doing  suit  to  a  leet,  or  filling  some  office  within  the  leet,  a 
dii^ess  will  be  for  non-performance  of  the  service,  although  no  fine  or 
amercement  may  have  been  imposed  in  the  court  leet 

The  most  important  feudal  duty  for  which  a  distress  may  be  taken 
is  rent.  Rent,  in  its  original  and  still  most  usual  form,  is  a  payment 
rendered  by  the  tenant  to  his  landlord  as  an  equivalent  or  a  compen- 
sation for  we  occupation  of  land,  fto.  Such  rent  is  denominated  rent- 
service.  It  comes  in  lieu  of,  and  represents  the  profits  of  the  land 
granted  or  demised,  and  is  therefore  said  to  itaue  out  of  the  land.  To 
rent-service  the  law  annexes  the  power  of  distress,  although  there  be 
no  agreement  between  the  parties  creating  that  remedy.  But  a  rent 
reserved  upon  a  giant  or  demise  ceases  to  be  a  rent-service  if  it  be  dis- 
annexed  from  the  ultimate  property  in  the  land,  called  in  some  cases 
the  reversion,  in  others,  the  rig^t  of  reverter.  Thus,  if  the  owner  of 
land  in  fee  demises  it  for  a  term  of  years,  reserving  rent,  and  afterwards 
assigns  the  rent  to  a  stranger,  retaining  the  reversion,  or  grants  the 
reversion,  retaining  the  rent,  the  rent  being  disconnected  from  the 
reversion  is  considered  as  a  branch  severed  from  the  trunk,  and  is 
called  a  dry  rttit  or  rent-seek,  to  which  the  common  law  annexed  no 
power  of  distress.  So,  if  the  owner  of  the  land,  without  parting  with 
the  land,  grants  to  snother  a  rent  out  oi  the  land,  the  grantee  having 
no  reversion  had  only  a  rent-seek,  unless  the  g^rant  expressly  created  a 
power  of  distress,  in  which  case  the  rent  would  be  a  rent-chaiige.  But 
now,  by  statute  4  Oeoiige  II.  c  28,  s.  6,  the  like  remedy  by  distress 
is  given  in  cases  of  rent-seek,  as  in  the  case  of  rent  reserved  upon 
lease. 

And  as  all  rents,  though  distinguished  by  a  variety  of  names  derived 
from  some  particular  circumstance  attached  to  them,  are  resolvable 
into  rent-service,  rent-seek,  or  rent-charge,  a  distress  lies  at  this  day 
for  every  species  of  rent,  though  a  practical  difference  still  subsists  aa 
to  the  mode  of  dealing  with  distresses  taken  for  the  one  or  for  the 
other.  As  to  the  several  species  of  rent,  and  as  to  the  creation,  transfer, 
apportionment,  suspension,  and  extinction  of  rents,  and  as  to  the  estate 
or  interest  of  the  party  necessary  to  support  a  distress  for  rent,  and 
the  cases  in  whidi  this  remedy  may  be  exercised  by  the  personal 
representatives  of  such  parties,  see  Rbnt. 

A  keriot  appears  to  have  been  originally  a  voluntary  gift  by  the 
dying  vassal  to  his  chieftain  or  lord  ^kerr,  Mna)  of  his  bwt  horse  or 
armour.  It  has  now  become  a  legal  liability  to  deliver  the  best  animal 
of  the  deceased  tenant  to  be  selected  by  the  lord,  or  sometimes  a  dead 
chattel  or  a  commutation  in  money.  Where  heriot  is  due  by  usage 
within  a  particular  district,  in  respect  of  all  tenants  dying  within  that 
district,  without  reference  to  the  property  held,  it  is  heriot-custom ; 
and  as  there  is  no  particular  land  chaiiged  with  the  heriot,  the  lord 
cannot  distrain,  but  may  seize  the  heriot  as  his  own  property,  his 
election  being  determined  by  the  bare  act  of  seisure.  But  heriot  due 
in  respect  of  the  estate  of  the  tenant  in  the  land  is  heriot-service ;  and 
for  this  the  lord  may  either  distrain  upon  the  land  to  compel  the  tenant 
to  deliver  or  procure  the  delivery  of  the  heriot  due  upon  the  death  of 
his  predecessor,  or  he  may  choose  for  himself,  end  seise  the  heriot  as 
his  own  property  (the  right  of  property  vesting  here  also  upon  the 
election  exercised  and  signified  l^  the  seizure). 

As  heriot  is  something  rendered  upcm  the  death  of  a  tenant,  so  reUrf 
is  a  payment  made  by  the  heir  upon  the  taking  up  (rdefHUic)  by  him 
<^  the  inheritance.  Strictly  speaking,  relief  was  payi^le  in  l^ose  cases 
only  where  the  tenure  was  by  kni^t*s  service.  But  the  name  was 
afterwards  extended  to  a  payment  in  the  nature  of  a  relief  made  by 
the  heir  in  socage,  by  doubling  ihe  rent  for  the  first  year  after  the 
descent  of  the  land, — in  other  words  by  paying  one  year's  additional 
rent.    For  this  latter  payment  a  distress  still  lies. 

ToU  is  a  charge  or  impost  upon  goods  in  respect  of  some  benefit  oca- 
ferred  or  rifht  forborne  with  relation  to  those  goods,  by  the  party 
claiming  bmcd.  tolL 

Tolls  of  fain  or  fiMribeef  are  a  duty  payable  to  the  owners  of  the  fur 
or  market  as  a  compensation  for  the  mischief  done  to  the  soil  by  the 
holding  of  such  fair  or  market 

ToUrtraverm  is  a  compensation  paid  in  some  cases  to  the  owner  of  the 
soil  in  respect  of  the  transit  or  passage  of  goods. 

TUl-tkerovgh  is  a  toll  for  the  transit  of  goods  along  a  street  or  high- 
way repaired  by  the  party  claiming  the  toll. 

Port-toUtf  more  commonly  called  port-dutiet,  are  tolls  payable  in 
respect  of  vessels  coming  to  or  sailing  from  a  port  or  a  wharf  of  which 
the  parties  churning  the  tolls,  or  those  from  whom  they  derive  their 
title  to  such  tolls,  are  the  ownen. 


In  all  these  cases,  if  the  toU  be  withheld,  any  part  of  the  property 
chargeable  therewith  may  be  seized  and  detained  as  a  pledge  for  the 
payment  of  such  tolL 

II.  DutretB  became  da/mage-feoManU — ^Besides  distresses  for  omismnns, 
defaults,  or  nonfeasance,  this  remedy  is  given  in  certain  cases  as  a 
mode  of  obtaining  reparation  for  some  wrong  done  by  the  distnineei 
Cattle  or  dead  chattels  may  be  taken  and  detained  to  compel  the  pay- 
ment of  a  reasonable  sum  of  money  by  way  of  satisfaction  for  the 
injury  sustained  from  such  cattle  or  dead  chattels  being  wrongfully 
upon  property  in  the  occupation  of  the  party  taking  them,  and  doing 
danufie  there,  either  by  acts  of  spoliation  or  merely  by  incumbering 
such  property.  This  is  called  a  distress  of  thing*  taken  damage-f easant 
(doing  damage). 

The  occupier  of  land,  &c.,  is  allowed  not  only  to  defend  himself  from 
injury  by  driving  out  or  removing  the  cattle,  &c.,  but  also  to  detain 
the  thing  which  did  the  injury  till  compensation  be  made  ftM-the 
trespass;  for  otherwise  he  might  never  find  the  person  who  had  occa- 
sioned the  trespass.  Upon  referring  to  Spelman  and  Ducange,  it  will 
be  seen  that  a  similar  practice  obtained  on  the  continent  amoi^gBt  the 
AngU,  Werini,  Ripuarii,  and  Buigundians. 

The  right  to  distrain  damage-feasant  is  given  to  all  persons  having 
an  immediate  possessory  interest  in  the  soil  or  in  its  produce,  and 
whose  rights  are  therefore  invaded  by  such  wrongful  intrusion.  Thus, 
not  onlv  the  occupier  of  the  land  trespassed  upon,  but  other  pcncms 
entitlea  to  share  in  the  present  use  of  the  land  or  of  the  produce,  as 
commoners,  &o.,  may  distrain.  But  though  a  commoner  may  always 
distrain  the  cattle,  £c.,  of  a  strange  found  upon  the  common,  it  would 
seem  that  he  cannot,  unless  authorised  by  a  special  custom,  distrain 
the  cattle,  &c.,  of  the  person  having  the  actual  possession  of  the  soiL 
Nor  can  he  distrain  the  cattle  of  another  commoner  who  has  sUx^ed 
beyond  his  proportion,  unless  the  common  be  stinted,  that  i%  unless 
the  proportion  be  limited  to  a  certain  number.  In  the  more  ordinaiy 
case  of  rights  of  common  in  respect  of  all  the  cattle  which  the  cotl- 
mon^'s  enclosed  hmd  can  support  during  the  winter,  cattle  exceeding 
the  proportion  cannot  be  disia:amed. 

Cattle  found  trespassing  may  be  distrained  damage-feasant^  although 
they  have  come  upon  the  land  without  the  knowledge  of  their  owner 
and  even  through  the  wrongful  act  of  astranger.  But  if  they  are  there 
by  the  default  of  the  occupier  of  the  land,  as  by  his  neglecting  to 
repair  his  fences,  CfS  to  shut  his  gates  against  a  rood  or  a  dose  in  which 
the  oattle  lawfully  were,  such  negligent  occupier  cannot  distrain  unless 
the  owner  of  the  cattle  suffw  them  to  remain  on  the  land  after  notsos 
and  time  given  to  him  to  remove  them;  and  if  catUe  trespass  on  one 
day  and  go  off  before  they  are  distrained,  and  are  taken  trespassing  on 
the  same  land  on  another  day,  they  can  be  detained  only  f  (Mr  the  damage 
done  upon  the  second  day. 

Cattle,  if  once  off  the  land  upon  which  they  have  trespassed,  thoogji 
driven  off  for  the  purpose  of  eluding  a  distreas,  cannot  be  taken  even 
upon  immediate  pursuit  The  occupier  is  left  to  his  remedy  by 
action. 

III.  What  may  he  distrauyed, — In  distreases  for  rent  and  other  duties^ 
that  which  is  taken  must  be  6<»nething  in  which  a  valuable  properly 
may  exist  But  animals  of  a  wild  nature,  if  reclaimed  and  become 
valuable  (as  deer  kept  in  a  private  park),  may  be  distrained. 

Fixtures,  not  being  personal  chattels,  are  not  subject  to  distress. 
Nor  were  growing  crops  subject  to  distress  by  the  common  law ;  but 
now,  by  11  Qeo.  IL  c.  19,  s.  8,  distress  for  rent-service  may  be  made  of 
all  sorts  of  com  and  grass,  hops,  roots,  fruit,  pulse,  or  other  product 
whatsoever  growing  in  any  part  of  the  land  demised. 

By  the  common  law  nothing  could  be  distndned  upon  im  rent  or 
other  duty  that  could  not  be  restored  in  as  good  plight  ss  at  the 
time  of  the  distress  being  tsken ;  and  therefore  fruit,  milk^  and  other 
matters  of  a  perishable  nature  could  not  be  distrained,  nor  money 
unless  in  a  bag,  because  the  identical  pieces  could  not  be  known  so  as 
to  be  restored  to  the  distrainee ;  nor  could  grain  or  flour  be  taken  if 
out  of  the  sack,  or  hay  not  being  in  a  barn,  or  com  in  the  sheaf, 
because  the  quantity  could  not  be  easily  ascertained,  and  they  aodgfat 
be  scattered  or  injured  by  the  removal  None  of  these  oould  be  taken 
as  a  distress  except  for  damage-feasant,  thou^^  the  same  articles  when 
contained  in  bags,  boxes,  carts,  or  buildings  might  be  distrained  upon 
for  rent  But  now  by  2  Will  k  Mary,  sees.  1,  c  6,  s.  8,  distress  may  be 
made  of  sheaves  or  cocks  of  oom,  or  com  loose  or  in  tJie  straw,  or  hay 
lying  or  being  in  any  bam  or  granaiy,  or  upon  any  hovel,  stack,  or 
rick,  or  otherwise,  upon  any  part  of  the  land. 

Where  a  stranger's  cattle  are  found  upon  the  tenant's  land  they  may 
be  distrained  upon  for  rent-service,  provided  they  are  there  hj  the 
act  or  default  of  the  owner  of  such  cattle.  If  they  come  upon  the 
land  with  the  knowledge  of  their  owner,  or  by  breaking  fences  which 
are  in  repair,  or  which  neither  the  landlord  nor  the  tenant  is  bound  to 
repair,  they  are  immediatelv  distrainable ;  but  if  they  come  in  through 
defect  of  fences  which  the  lord  or  tenant  is  bound  to  repair,  the  lord 
csnnot  take  them  for  rent  reserved  upon  a  lease  untU  they  have  lain 
ton  a  night  upon  the  land,  nor  until  alter  notice  given  to  the  owner,  if 
he  can  be  discovered,  to  remove  them.  But  in  the  case  of  a  lord  not 
bound  to  repair  the  fences  distraining  for  an  ancient  rent  or  servioci 
and  also  in  the  case  of  a  rentn^harge,  the  cattle  may  be  taken,  after 
they  have  lain  a  night  upon  the  land,  without  notice  to  their  owner. 

Things  necessary  for  the  canyingon  of  trade,  as  tools  and  utensili^— 
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or  for  the  XDaintenanoe  of  tillage,  aa  implements  of  hoBbandiy,  beasts 
of  the  plough,  and  sheep  as  requisite  to  manure  the  land,  are  priTileged 
from  distress  whilst  other  sufficient  distress  can  be  found.  But  tikis 
rule  does  not  extend  to  a  distress  for  a  toll  or  duty  arising  in  respect  of 
the  thing  taken  as  a  distress,  or  of  things  connected  with  it ;  as  a  dis- 
tress of  two  sheep  for  market-toll  claimed  in  respect  of  ^e  whole 
flock,  or  <^  the  anchor  of  a  ship  for  port-duty  due  in  respect  of  such 
ship. 

For  the  protection  of  tradesmen  and  their  employers  in  the  neces- 
sary tronsactions  of  society,  property  of  which  the  distrainee  has  ob- 
tained the  possession  witii  a  view  to  some  service  to  be  performed 
upon  it  by  lum  in  the  way  of  his  trade,  is  absolutely  privileged  from 
distress ;  as  a  horse  standing  in  a  smith's  shop  to  be  uioid,  or  put  up  at 
an  inn,  or  cloth  sent  to  a  tulor's  shop  to  be  made  into  clothes,  or  com 
Bent  to  a  mill  or  market  to  be  ground  or  sold.  The  goods  of  a  guest 
at  an  inn  are  privileged  from  distress ;  but  this  exemption  does  not 
extend  to  the  case  of  a  chariot  standing  in  the  coach-house  of  a  livery- 
stable  keeper;  nor  does  it  protect  goods  on  other  premises  belonging 
to  the  inn  but  at  a  diEitanoe  from  it ;  and  eiren  within  the  inn  itself 
the  exemption  does  not  extend  to  the  goods  of  a  person  dwelling  there 
as  a  tenant  rather  than  a  guest  Goods  in  the  hands  of  a  &ctor  for 
sale  are  privileged  from  distress ;  so  goods  consigned  for  sale,  landed 
at  a  wharf,  and  placed  in  the  wharfinger^s  warehouse. 

Beasts  of  the  plough  may  be  distrained  where  no  other  distress  can 
be  found.  And  it  is  sufficient  if  the  distrainor  use  diligence  to  find 
some  other  distress.  A  distress  is  not  said  to  be  found  unless  it  be 
accessible  to  the  party  entitled  to  distrain,  the  doors  of  the  house  being 
open,  or  the  gates  of  the  fields  unlocked.  Beasts  of  the  plough  may 
be  distrained  upon  where  the  only  other  sufficient  distress  consists 
of  growing  crops,  which  though  now  subjected  to  distress,  are  not, 
as  Uiey  cannot  be  sold  until  ripe^  immediately  available  to  the 
landl(»?d. 

A  temporary  privilege  from  distress  arises  when  the  chattel  is  in 
actual  use,  as  an  axe  with  which  a  man  is  cutting  wood,  or  a  h<»'se  on 
which  a  man  is  riding.  Implements  in  trade,  as  frames  for  knitting, 
weaving,  &o.,  are  absolutely  privileged  from  distress  whilst  they  are  in 
actual  use,  otherwise  they  may  be  distrained  upon  if  no  other  suffioieat 
distress  can  be  found. 

By  7  Ann.  c.  12,  s.  S,  process  wherel^  the  goods  of  any  ambassador 
or  other  pubUo  minister  of  any  foreign  prince  or  state,  or  of  their 
domestic  servants,  may  be  distrained,  seized,  or  attached,  is  declared 
to  be  null  and  void.  But  the  pririlege  of  a  dc»nestic  servant  of 
an  ambassador  does  not  invalidate  a  distress  for  the  rent,  rate, 
or  taxes  of  a  house  occupied  for  purposes  unconnected  with  the 
service. 

By  the  Bankrupt  Law  Consolidation  Act,  12  &;  13  Vict.  c.  106, 
&  129,  no  distress  for  rent  made  and  levied  after  an  act  of  bankruptcy 
upon  the  goods  of  any  bankrupt  shall  be  available  for  more  than  one 
year's  rent  accrued  prior  to  the  date  of  the  filing  the  petition ;  but 
the  party  to  whom  tiie  rent  is  due  shall  be  allowed  to  come  in  as  a 
creditor  for  the  overplus  of  the  rent  due,  and  for  which  the  distress 
shnll  not  be  available. 

Where  a  tenancy  for  life  or  at  will  is  determined  by  death,  or  by  the 
act  of  the  landlord,  the  tenant,  or  his  personal  representatives,  may 
reap  the  com  sown  before  such  determination,  and  therefore  such  com 
though  sold  to  a  third  person,  cannot  be  distrained  upon  for  rent  due 
from  a  subsequent  tenant.    [Emblements.] 

Neither  the  goods  of  the  tenant  nor  those  of  a  stranger  can  be  dis- 
trained upon  for  rent  if  they  are  already  in  the  custody  of  the  law,  as 
if  they  have  been  taken  damage-feasant,  or  under  process  of  execution. 
But  although  the^landlord  cannot  distrain,  yet  by  8  Ann.  c.  14,  he  has 
a  lien  or  privilege  upon  the  goods  of  his  tenant  taken  in  execution  for 
one  year's  rent.    [Execution.] 

IV.  Time  of  making  a  distreit, — ^Rent  is  not  due  until  the  last 
moment  of  the  day  on  which  it  is  made  payable.  No  distress  there- 
fore can  be  taken  fur  it  until  the  following  day.  And  as  a  continuing 
relation  of  landlord  and  tenant  is  necessary  to  support  a  distress  for 
rent-service,  there  could  at  common  law  be  no  distress  for  rent  be- 
coming due  on  the  last  day  of  the  term.  But  now,  by  8  Ann.  o.  14, 
s&  6  and  7,  any  persons  having  rent  in  arrear  upon  leases  for  lives,  for 
years,  or  at  will,  may,  after  the  determination  of  such  lease,  distrain 
for  ihe  arrears,  provided  that  such  distress  be  made  within  six  calendar 
months  after  the  determination  of  the  lease  and  during  the  continuance 
of  the  landlord's  title  or  interest,  and  the  possession  of  the  tenant  from 
whom  such  arrears  are  due.  If  the  possession  of  the  tenant  continue 
in  fact,  it  is  immaterial  whether  that  possession  be  wrongful  and 
adverse,  or  whether  it  continues  by  the  permission  of  the  landlord ; 
and  if  a  part  only  of  the  land  remain  in  the  possession  of  the  tenant, 
or  of  any  person  deriving  his  possession  from  the  tenant,  a  distress 
for  the  whole  of  the  arrears  may  be  taken  in  such  part  during  the  six 
months.  Where  a  tenant  is  entitled  by  the  terms  of  his  lease,  or  by 
the  custom  of  the  country,  to  hold  over  part  of  the  land  or  buUdings 
for  a  period  extending  beyond  the  nominal  term,  the  original  tenancy 
will  be  considered  as  continuing  with  reference  to  the  land,  ko,,  so 
retained,  and  the  landlord  may  distrain  at  common  law  for  the  arrears 
during  such  extended  period  in  the  lands,  Ac,  so  held  over,  and  he 
may  distrain  under  the  statute  during  six  months  after  such  partial 
right  of  possession  has  entirely  ceased. 


When  different  portions  of  rent  are  in  arrear,  the  landlord  may  dis- 
train for  one  or  more  of  those  portions,  without  losing  his  right  to 
take  a  subsequent  distress  for  the  residue;  so,  although  the  first 
distress  be  for  the  rent  last  due.  But  if  there  be  a  sufficient  dis- 
tress to  be  found  upon  the  premises,  the  landlord  cannot  divide  a 
rent  accruing  at  one  time  into  parts,  and  distrain  first  for  a  port  and 
afterwards  for  the  residue.  If,  however,  he  distrain  for  th#  entire 
rent,  but  from  mistaking  the  value  of  the  goods  takes  an  insufficient 
distress,  it  seems  that  a  second  distress  for  the  deficiency  will  be  lawful, 
although  there  were  sufficient  goods  on  the  premises  to  have  answered 
the  whole  demand  at  the  time  of  the  first  taking ;  and  it  is  clear  that 
he  may  take  such  second  distress  upon  goods  which  have  come  upon 
the  premises  subsequently  to  the  first  taking,  if  in  the  first  instance 
he  distrain  all  the  goods  then  found  thereon  and  for  the  entire 
rent,  the  amount  of  which  exceeds  the  value  of  the  goods  first  taken. 
A  distress  for  rent  or  other  duties  or  services  can  be  taken  only 
between  sunrise  and  sunset ;  but  cattle  or  goods  found  damage-feasant 
may  be  distrained  at  any  time  of  the  day  or  night. 

By  the  common  law  the  remedy  by  distress  was  in  general  lost 
upon  the  death  of  the  party  to  whom  it  accmed.  But  the  king  and 
corporations  aggregate  never  die;  and  as  the  law  authorises  a  sur- 
viving joint  tenant  to  act  as  if  he  had  been  originally  the  sole  owner, 
he  may  distrain  for  rent  or  other  services  accruing  in  the  lifetime  of 
his  companion. 

The  statutes  of  89  Hen.  VIII.  c.  87,  and  8  ft  4  Will.  IV.  c.  42,  have 
extended  the  remedy  by  distress  to  husbands  and  executors  in 
respect  of  rent  accruing  due  to  their  deceased  wives  or  testators. 
[Runt.] 

No  distress  can  be  taken  for  more  than  six  years'  arrears  of  rent; 
nor  can  any  rent  be  claimed  where  non-payment  has  been  acquiesced 
in  for  twenty  years,  8  ft  4  Will.  IV.  c.  27. 

V.  In  whatplaee  a  diMre»  can  be  made, — ^The  remedy  being  given 
in  respect  of  property,  not  of  the  person,  a  distress  for  rent  or  other 
service  could  at  common  law  be  taken  only  upon  the  land  charged  there- 
vrith,  and  out  of  which  such  rent  or  services  were  said  to  issue. 

But  this  restriction  did  not  apply  to  the  king,  who  might  distrain 
upon  any  lands  which  were  in  the  actual  occupation  of  his  tenant, 
either  at  the  time  of  the  dish-ess  or  when  the  rent  became  due. 

The  assumption  of  a  similar  power  by  other  lords  was  considered 
oppressive,  and  it  was  ordained  by  tiie  statute  of  Marlbridge,  that 
no  one  should  make  distress  for  any  cause  out  of  his  fee,  except 
Uie  king  and  his  ministers  thereunto  specially  authorised.  The 
privilege  of  distraining  in  all  lands  occupied  by  the  party  chargeable, 
u  communicated  by  22  Car.  II.  c.  6;  26  Geo.  III.  c.  87 ;  80  Geo.  III. 
c  60 ;  and  84  Geo.  III.  c.  75,  to  the  purchasers  of  certain  crown 
rents. 

At  common  law  if  the  tenant  or  any  other  person  seeing  the  lord  or 
his  bailiff  come  to  distrain  for  rent  or  other  service,  drove  the  cattle 
away  from  the  land  holden,  they  might  be  distrained  off  the  land.  Not  so 
when  the  cattle  without  being  driven  went  off  before  they  were  actually 
taken,  though  the  lord  or  bailiff  saw  the  cattle  upon  the  land  (which 
for  some  purposes  is  a  constructive  possession).  Nor  if  after  the  view 
the  cattle  were  removed  for  any  other  purpose  than  that  of  preventing 
a  distress.  On  the  other  hand,  cattle  of  which  the  lord  or  bailiff  has 
no  view  whilst  they  are  on  the  land,  although  the  tenant  drove  them 
off  purposely  to  avoid  a  distress,  could  not  be  distrained. 

Under  8  Ann.  c.  14,  and  11  Geo.  II.  c.  19,  where  a  lessee  fraudu- 
lently or  clandestinely  carries  off  his  goods  in  order  to  prevent  a  dis- 
tress, the  landlord  may  within  five  days  afterwards  distrain  them  as  if 
they  had  stiU  continued  on  the  demised  premises ;  provided  they  have 
not  been  (bond  fide)  sold  for  a  valuable  consideration. 

And  by  the  7th  section  of  the  latter  statute,  where  any  goods 
fraudulently  and  clandestinely  carried  away  by  any  tenant  or  lessee,  or 
any  person  aiding  therein,  shall  be  put  in  any  house  or  other  place, 
locked  up  or  otherwise  secured,  so  as  to  prevent  such  goods  from  being 
distrained  for  rent,  the  landlord  or  his  bailiff  may,  in  the  day  time, 
with  the  assistance  of  the  constable  or  peace  officer  (and  in  case  of  a 
dwelling-house,  oath  being  also  first  made  of  a  reasonable  ground  to 
suspect  that  such  goods  are  therein),  break  open  and  enter  into  such 
house  or  place,  and  take  such  goods  for  the  arrears  of  rent,  as  he  or 
they  might  have  done  if  such  goods  had  been  put  in  an  open  field  or 
place. 

To  entitle  the  landlord  to  follow  the  goods,  the  removal  must  have 
taken  place  after  the  rent  became  due,  and  for  the  purpose  of  eluding  a 
distress.  It  is  not  however  necessary  that  a  distress  should  be  in 
progress,  or  even  contemplated.  Nor  need  the  removal  be  clandestine. 
Although  the  goods  be  removed  openly,  yet  if  goods  sufficient  to  satisfy 
the  arrears  are  not  left  upon  the  premises,  and  the  landlord  is  turned 
over  to  the  barren  remedy  by  action,  the  removal  may  be  by  a  jury 
deemed  fraudulent,  and  the  provisions  of  these  statutes  will  then  apply. 
The  goods  of  a  stranger  or  of  an  imder-tenant  may  be  removed  at 
anytime  before  they  are  actually  distrained  upon,  and  cannot  be 
followed. 

Where  two  doses,  are  let  by  separate  demises  and  separate  rents^ 
though  such  demises  be  made  at  the  same  time,  and  are  even  con- 
tain^ in  the  same  deed,  a  distress  cannot  be  taken  in  one  dose  for 
boUi  rents. 
If  a  rent-chargB  or  rent-service  e^ao  issue  out  <^Jand  which  is Jn 
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the  hands  or  separate  poflsessioii  of  two  or  more  persons,  a  distress 
may  be  taken  for  the  whole  rent  upon  the  possession  of  any  one  of 
them. 

The  lord  may  enter  a  house  to  distrain  if  the  outer  door  be  open, 
although  there  be  other  sufficient  goods  out  of  the  house.  It  is  not 
lawful  to  break  open  outer  doors  or  gates  ;  but  if  the  outer  door  be 
open,  m  inner  door  may  be  forced.  And  where  the  lord  having  dis- 
trained is  forcibly  expelled,  he  may  break  open  outer  doors  or  gates  in 
coxier  to  retake  the  distress.  If  a  window  be  open,  a  distress  within 
reach  may  be  taken  out  at  it. 

At  common  law  a  distress  might  be  taken  for  rent  in  a  street  or 
other  highway  being  within  the  land  demised.  But  now,  by  the 
statute  of  Marlbridge,  private  persons  are  forbidden  to  take  distresses 
in  the  highway.  This  statute  applies  only  to  distresses  for  rent  or  for 
services,  and  not  to  toll.  Nor  does  the  statute  make  the  distress 
absolutely  void  ;  for  though  the  tenant  may  lawfully  rescue  cattle 
distrained  in  the  highway,  or  may  bring  his  action  on  the  case  upon 
the  statute,  yet  if  he  brings  trespass  or  replevin,  it  seems  to  be  no 
answer  to  a  justification  or  an  avowry  made  in  respect  of  the  rent. 

No  rent  can  be  reserved  out  of  an  incorporeal  hereditament ;  and 
therefore  at  common  law  the  lord  could  not  distrain  for  rent  in  a  place 
in  which  the  tenant  had  merely  an  incorporeal  right—  as  a  right  of 
common.  By  11  Qeo.  II.  c.  19,  s.  8,  landlords  are  enabled  to  take  a 
distress  for  rent  upon  cattle  belonging  to  their  tenants  feeding  upon 
any  common  appendant  or  appurtenant  to  the  land  demised.  But  in 
cases  not  within  this  enactment,  the  rule  of  the  common  law  applies ; 
and  therefore  upon  a  demise  of  a  wharf  and  the  appurtenances,  with 
liberty  to  land  and  load  goods,  the  landlord  cannot  distrain  the  tenant's 
baives  lying  opposite  and  attached  to  the  wharl 

y I.  mode  uf  making  a  dutret$.—A  distress  may  be  made  either  by 
the  party  himself  or  his  agent,  and  as  distresses  in  manors  were  com- 
xnomy  made  by  the  bailiff  of  the  manor,  any  agent  authorised  to 
distrain  is  called  a  bailiff.  The  authority  given  to  the  bailiff  is  usually 
in  writing,  and  is  then  called  a  warrant  of  distress;  but  a  verbal 
authority,  and  even  the  subsequent  adoption  of  the  act  by  the  party  on 
whose  behalf  the  distress  is  made,  is  sufficient.  In  order  that  the 
distrainee  may  know  what  is  included  in  the  distress,  an  inventory  of 
the  goods  should  be  delivered,  accompanied,  in  the  case  of  a  distress 
for  rent,  by  a  notice  stating  the  object  of  the  distress,  and  informing 
the  tenant  that  unless  the  rent  and  charges  be  paid  within  five  days, 
the  goods  and  chattels  will  be  sold  according  to  law.  This  notice  is 
required  by  2  Will.  &  Mary,  sess.  1,  c.  6,  s.  2,  which  enacts,  "  that 
where  any  goods  shall  be  distrained  for  i-ent  due  upon  any  demise, 
lease,  or  contract,  and  the  tenant  or  owner  of  the  goods  sludl  not, 
within  five  days  next  after  such  distress  taken,  and  notice  thereof 
with  the  cause  of  such  taking,  left  at  the  chief  mansion  house,  or  other 
most  notorious  place  on  the  premises,  replevy  the  same,  with  sufficient 
security  to  be  given  to  the  sheriff,— that  after  such  distress  and  notice 
and  expiration  of  the  five  days,  the  person  distraining  shall  and  may, 
with  the  sheriff  or  imder-sheriff,  or  with  the  constable  of  the  place, 
cause  the  goods  to  be  appraised  by  two  sworn  appraisers,  and  after 
such  appraisement  may  sell  the  goods  distrained  towards  satisfaction 
of  the  rent,  and  of  the  chai^ges  of  distress,  appraisement^  and  sale, 
leaving  any  surplus  in  the  bands  of  the  sheriff,  under-sheriff,  or  con- 
stable, for  the  owner's  use." 

At  common  law,  goods  distrained  were,  within  a  reasonable  time,  to 
be  removed  to  and  confined  in  an  enclosure  called  a  pound,  which  is 
either  a  pound  covert,  that  is,  a  complete  enclosure,  or  a  pound  overt, 
an  enclosure  sufficiently  open  to  enable  the  owner  to  see,  and,  if  neces- 
sary, to  feed  the  distress,  the  former  being  proper  for  goods  easily 
removed  or  injured,  the  latter  for  cattle  ;  and  by  6  &  6  WiU.  IV.  c. 
59,  B.  4,  persons  impounding  cattle  or  j^nimnln  in  a  common  open  or 
close  pound,  or  in  enclosed  ground,  are  to  supply  them  with  food,  &c., 
the  value  of  which  they  may  recover  from  the  owner.  By  11  Qeo.  II. 
c.  19,  s.  10,  goods  distrained  for  any  kind  of  rent  may  be  impounded 
on  any  port  of  the  tenant's  ground,  to  remain  there  five  days, 
at  the  expiration  of  which  time  they  are  to  be  sold,  unless  sooner 
replevied.  The  landlord  is  not  however  bound  to  remove  the  goods 
immediately  after  the  expiration  of  the  five  days;  he  is  allowed  a 
reasonable  time  for  selling.  After  the  lapse  of  a  reasonable  time  he  is  a 
trespasser  if  he  retain  the  goods  on  the  premises  without  the  express 
assent  of  the  tenant,  which  assent  is  generally  nven  in  writing. 

The  1  &  2  Phil,  and  Mary,  c.  12,  requires  that  no  distress  of  cattle 
be  removed  out  of  the  hundred,  except  to  a  pound  overt  in  the 
same  county,  not  above  three  miles  from  the  place  where  such  distress 
IS  taken,  and  that  no  cattle  or  other  goods  distrained  at  one  time  be 
mipounded  m  several  places,  whereby  the  owner  would  be  obliged  to 
sue  out  several  replevins. 

The  2  Will.  &  Mary,  sess.  1,  c.  5,  s.  8,  directs  that  com,  grain,  or 
hay  distrained  be  not  removed,  to  the  damage  of  the  owner,  out  of  the 
place  where  the  same  shall  be  found  or  seized,  but  be  kept  there  until 
replevied  or  sold ;  and  11  Geo.  II.  c.  19,  which  gives  a  distress  for  rent- 
service  upon  growing  crops,  directs,  ss.  8  and  9,  that  they  shall  be 
cut,  gathered,  and  laid  up,  when  ripe,  in  the  bam  or  other  proper  place 
on  such  premises,  or  if  none,  then  in  some  other  bam,  Ac.,  to  be 
procured  for  that  purpose,  and  as  near  as  may  be  to  the  premises, 
givmg  notice  within  one  week  of  the  place  where  such  crops  are 
deposited ;  and  if  the  tenant,  his  executors,  &c.,  at  any  time  before  the 


crops  distrained  are  ripe  and  cut,  pay  or  tender  the  rent,  costs,  and 
chitfges,  the  goods  distrained  are  to  be  restored.  In  all  other  cases,  if 
the  rent  or  other  duty  be  paid  or  performed,  or  tendered  to  be  paid 
or  performed  before  the  distress  is  impounded,  a  subsequent  detainer 
is  unlawful,  and  a  subsequent  impounding  or  driving  to  the  pound  ia 
a  trespass. 

The  statutes  authorising  the  sale  of  distresses  extend  only  to  those 
made  for  rent,  and  to  those  made  for  rates  and  other  legal  assessmentsw 
At  common  law  distresses  cannot  in  general  be  either  sold  or  used  for 
the  benefit  of  the  partv  distraining.  But  a  distress  for  fines  and 
amerciaments  in  a  court  leet,  or  for  other  purposes  of  pubUc  benefit, 
may  be  sold ;  and  a  special  custom  or  prescription  will  warrant  the  sale 
of  a  distress  in  cases  where  the  public  has  no  inmiediate  interest. 

VII.  JUghta  and  remedies  of  the  distrainee. — A  distress  made  by  a 
party  who  has  no  right  to  distrain,  or  made  for  rent  or  other  service 
which  the  party  offers  to  pay  or  perform,  or  made  in  the  public  high- 
way, or  upon  goods  privileged  from  distress  either  absolutely  or  tempo- 
rarily, is  called  a  vfnmaful  distress.  Where  no  right  to  distrain  exists, 
or  where  the  rent  or  duty  is  tendered  at  the  time  of  the  distress,  the 
owner  of  the  goods  may  rescue  them  or  take  them  forcibly  out  of  the 
possession  of  the  distrainor,  or  bring  an  action  of  replevin,  or  of  tres- 
pass, at  his  election.  In  replevin,  the  cattle  or  goods  taken  are  to  be 
re-delivered  to  the  owner  upon  his  giving  security  by  a  replevin  bond, 
for  returning  them  to  the  distrainor,  in  case  a  return  shall  be  awarded 
by  the  court ;  and  therefore,  in  this  action,  damages  are  recovered  only 
for  the  intermediate  detention  and  the  costs  of  the  replevin  bond. 
[Replevin.]  In  the  action  of  trespass,  the  plaintiff  recovers  djuoia^es 
to  the  full  value  of  the  goods ;  because,  upon  such  recovery,  the  pro- 
perty in  the  goods  is  transferred  to  the  defendant. 

The  2  Will,  k  Mary,  sess.  1,  c.  5,  s.  £,  provides  "  That  in  case  of  any 
distress  and  sale  for  rent  pretended  to  be  due,  where  in  truth  no  rent 
is  due,  the  owner  of  the  goods  so  distrained  and  sold  may,  by  action  of 
trespass  or  upon  the  case,  recover  double  the  value  of  such  goods^  with 
full  costs  of  suit" 

For  a  wrongful  distress  in  taking  goods  protected  by  being  in  a  street 
or  highway,  or  goods  privileged  from  distress,  the  remedy  is  by  an 
action  on  the  statute,  in  which  the  plaintiff  is  entitled  to  an  immediate 
return  as  in  replevin. 

If  the  cattle  or  goods  distrained  cannot  be  found,  the  sheriff  maj 
take  other  cattle  or  goods  in  wither-nam  (by  way  of  ooimter-distTesB)  of 
the  same  or  of  a  different  kind,  belonging  to  the  distrainor,  and  deliver 
them  to  the  distrainee  instead  of  his  own. 

Another  species  of  wrongful  distress  is  re-oaptian,  or  the  taking  of  the 
some  or  other  goods  of  the  distrainee  for  the  same  causes  pei^ding  an 
action  of  replevin,  in  which  the  legality  of  the  first  distress  is 
questioned. 

Wherever  a  distress  is  wrongful,  the  owner  of  the  goods  may  rescue 
them  from  the  distrainor ;  but  after  they  are  actually  impoimded,  they 
are  said  to  be  in  the  custody  of  the  law,  and  must  abide  the  determi- 
nation of  the  law. 

Whether  goods  are  rightfully  or  wrongfully  distrained,  to  take  them 
out  of  the  pound  is  a  trespass  and  a  public  offence.  The  proceeding 
by  action  ia  a  more  prudent  course  than  making  a  rescue,  even  before 
an  impounding,  where  any  doubt  exists  as  to  the  lawfulness  of  the 
distress.  Independently  of  the  danger  of  provoking  a  breadi  of  the 
peace  by  the  rescuer  s  thua  taking  the  law  into  his  own  bonds,  he  will 
be  liable  to  an  action  for  the  injury  sustained  by  the  distrainor  by  the 
loss  of  the  security  of  the  distress,  should  the  distress  ultimately  turn 
out  to  be  lawful;  and  in  such  action, as  well  as  in  the  action  for  pound- 
breach, the  rescuer  will  be  liable,  under  2  WiU.  &  Mary,  sess.  1,  c.  5,  &  4, 
to  the  payment  of  treble  damages. 

A  distress  for  more  rent,  or  greater  services  than  are  due,  or  where 
the  value  of  the  property  taken  is  visibly  disproportionate  to  the  rent 
or  other  appreciable  service,  is  called  an  excessive  distr&s,  for  which  the 
party  aggrieved  is  entitled  to  recover  compensation  in  an  action ;  but 
he  cannot  rescue,  nor  can  he  replevy  or  bring  trespass. 

Upon  a  distress  rightfully  taken  being  afterwards  irregularlv  con- 
ducted, the  subseqiient  irregularity  at  common  law  made  the* whole 
proceeding  wrongful,  and  the  party  was  said  to  be  a  tresfiasser  a6  imitia. 
But  now,  by  11  Qeo.  II.  c.  19,  where  distress  is  made  for  rent  justly 
due,  and  any  irregularity  or  imlawful  act  is  afterwards  done  by  the 
party  distraining,  or  his  agent,  the  distress  itself  is  not  to  be  deemed 
unlawful  nor  the  party  making  it  a  trespasser ;  but  the  person  aggrieved 
by  such  irregularity,  &c.,  may  recover  satis&ction  for  the  special  damage 
sustained.  And  see  Brocton;  Fleta;  Coke  upon  Littleton;  Boccs, 
Comyns,  and  Yiner's  '  Abridgments ; '  and  Bhickstone's '  Commentaries,' 
by  Dr.  Kerr. 

DISULPHETHYLIC  ACID.    [Ethionic  Acid]. 

DISULPHONAPHTHALIC  ACID.    [Naphthalio  Group.] 

DITCH.    [Bastion.] 

DITHIOBENZOLIC  ACID  (C„HeN,S^O,o,  2H0).  A  product  of 
the  action  of  sulphite  of  ammonia  on  (Smtrobenzole.  It  is  bibasic  and 
cannot  be  isolated  from  its  salts. 

DITHIONIC  ACID.    [Sulphub,  ffyposu^hurws  Acid.] 

DITHYRAMBUS,  the  name  of  a  hymn  in  honour  of  Dionysus,  snng 
by  a  chorus  of  fifty  men  or  boys  as  they  danced  round  the  blazing 
altar  of  the  god ;  from  this  peouliarity  it  was  also  oUled  the  cydic  ur 
circling  chorus.    The  original  subject  of  the  song  waa  the  birth  ci 
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DionysuB,  as  the  name  seeniB  to  have  implied.  (Plato, '  L^gg.'  iii.) 
The  music  was  Phrygian,  and  the  accompaniment  originally  the  flute. 
(Arifitoi, '  Polit.'  viii,  7,  9.)  The  Dithyrambus  is  particularly  interest- 
ing from  the  circumstance  that  Aiistotle  attributes  to  it  the  origin  of 
the  Greek  tragedy.  "  Tragedy  and  comedy,"  says  he  ('  Poet.*  iv.  14)* 
"  having  originated  in  a  rude  and  unpremeditated  manner,  the  first 
from  the  leaders  in  the  Dithyrambic  hymns,  the  other  from  the  Phalhc 
songs,  advanced  gradually  to  perfection."  These  leaders  {t^dpxoyrts), 
and  not,  as  has  been  wron/i^y  inferred  from  the  words  of  Aristotle,  the 
whole  chorus,  recited  trochaic  tetrameters,  and  are  to  be  considered  as 
the  immediate  predecessors  of  the  actors.  [Drama.]  In  the  Appendix 
to  Walker's  Treatise  on  the  Trilogy  ('  Nachtrag  zur  Schrift  iiber  die 
^flcbylische  Trilogie,'  p.  228  and  following),  the  reader  will  find  a 
learned  disquisition  on  the  Dithyrambus,  deformed  however  by  some 
serious  errors.  After  the  leading  properties  of  the  Dithyrambus  had 
merged  in  the  Greek  tragedy,  it  became  very  bombastic,  and  in  the 
Greek,  and  even  in  modem  languages,  the  epithet  Dithyrambic  is  a 
synonym  for  turgid  and  hyperbolical  expressions.  The  etymology  of 
the  word  is  unknown. 

DIURETICS  are  agents  which  augment  the  urinary  secretion  and 
facilitate  its  expulsion  from  the  bladder.  They  constitute  an  extensive 
class  of  substances  which,  however,  are  very  uncertain  in  their  action, 
and  require  to  be  varied  very  frequently  on  account  of  the  effects  which 
their  long  continued  use  produces  on  the  stomach  and  digestive  func- 
tion. The  uncertainty  of  their  operation  is  owing  probably  less  to 
causes  inherent  in  them  than  to  our  want  of  acquaintance  with  or  atten- 
tion to  the  circumstances  which  influence  their  action.  Some  writers 
disavow  their  belief  in  the  existence  of  a  distinct  class  of  substances 
entitled  to  be  called  diuretics,  considering  them  as  mere  general 
stimulants ;  but  such  a  view  is  inadmissible,  aa  many  of  them, 
far  from  being  stimulants,  are  decidedly  sedative,  while  some  of 
the  feelings  which  cause  diuresis,  such  as  fear  or  terror,  and  the 
external  application  of  cold,  are  likewise  sedative  in  their  effects  on 
the  system. 

In  attempting  to  ascertain  or  account  for  their  mode  of  action,  we 
must  constantly  bear  in  mind  the  nature  of  the  functions  of  the 
kidneys,  namely,  not  only  to  remove  from  the  body  a  considerable 
quantity  of  its  fluid  cont^ts,  but  at  the  same  time  a  great  number  of 
saline  and  other  principles,  the  retention  of  which,  for  any  considerable 
time,  in  the  system,  causes  serious  departure  from  its  healthy  state, 
and  in  some  instances  speedy  death.  Not  only  therefore  must  the 
quantity  of  fluid  eliminated  be  in  due  proporuon,  but  the  quality 
or  chemical  constitution  of  it  must  also  be  of  a  proper  kind.  Any 
variation  in  these  conditions  requires  the  interference  of  medicine  to 
rectify  it.  In  endeavouring  to  accomplish  this  object,  it  must  be 
borne  in  mind  that,  according  to  the  state  of  the  system,  sometimes 
an  acid  diathesis  predominates,  sometimes  an  alkaline.  The  means 
which  we  employ  to  attain  our  object  may  be  classified  according  to 
their  primary  modes  of  action  on  the  system.  Some  are  stimulant, 
such  as  gamboge,  cytisus  sooparius,  alcohol,  spiritus  setheris  nitrici,  oil 
of  juniper,  oil  of  turpentine,  &c.  Some,  again,  are  sedative,  such  as 
lactuca  virosa,  leontodon  taraxacum,  digitalis,  squil,  colchicum,  &c. : 
others  are  refrigerant,  of  which  some  render  the  urine  acid,  such  aa 
the  diliite  mineral  acids ;  some,  on  the  opposite  hand,  render  the  urine 
alkaline,  such  as  the  carbonate  of  potass,  acetate,  tartrate  and  bi- 
tartrate  of  potass ;  while  certain  sidine  diuretics  do  not  render  it 
either  acid  or  alkaline,  such  as  nitrate  of  potass,  biborate  of  soda,  &c. 

The  more  acrid  diuretics  seem  to  act  upon  the  lower  sphere  of 
life,  or  what  may  be  considered  the  vegetative  system,  such  as 
the  cellular  tissue,  the  fatty  structures,  and  the  internal  mucous 
coats,  the  secretion  of  which  they  render  thinner  as  well  as  more 
abundant,  but  at  the  same  time  tiiey  interfere  much  with  the  assi- 
milative process  as  well  as  with  that  of  digestion,  even  when  g^ven 
in  small  doses ;  and  hence  arises  the  impossibility  of  prolonging  their 
employment  beyond  a  very  limited  time.  Whatever  be  the  agent  we 
select  it  is  by  no  means  necessary  that,  to  cause  a  diuretic  effect,  the 
substance  should  be  decomposed;  but  it  is  important  to  remember  that, 
when  saline  diuretics  are  decomposed,  the  alkali  is  carried  to  the 
kidneys  as  the  emunctory  by  which  it  is  to  be  ejected  from  the 
system,  and  hence  their  use  speedily  renders  the  urine  alkaline,  which, 
when  in  a  high  degree,  may  prove  very  hurtful  to  the  system  generally, 
and  to  the  bladder  and  urinary  passages  in  particular. 

Numerous  aa  are  the  agents  termed  diuretics,  none  of  them  will 
act  as  such  unless  the  patient  be  under  certain  conditions.  If  a  very 
inflammatory  state  of  the  system  exist,  no  article  will  act  as  a  diuretic 
till  this  be  lessened,  and  hence  the  necessity  of  employing  venesection 
and  saline  cathartics  before  administering  any  of  the  class  of  diuretics ; 
and  under  such  circumstances  colchicum  is  perhaps  the  best  to  begin 
with.  Even  such  inflammation  as  exists  in  some  forms  of  dropsy 
must  be  removed  by  antiphlogistic  means  before  diuretics  will  have  a 
beneficial  effect  (Blackball  '  on  Dropsy ') ;  particularly  after  scarlatina,  I 
with  albuminuria.  I 

When  a  very  great  quantity  of  fluid  is  present  in  the  body,  some  of 
it  must  be  carried  off  by  other  means  before  diuretics  can  act,  as  the 
absorbents  under  such  circumstances  do  not  furnish  a  supply  to  the  ! 
kidneys — the  activity  of  absorption  being  always  in  an  inverse  ratio  to 
the  smallness  of  the  quantity  of  fluid  present.  (Majendie.)  If  there 
be  great  general  debility  of  the  ^ystem^  and  particularly  of  the  absorb- 
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ents,  this  state  must  be  obviated  either  by  the  exhibition  of  tonics 
previous  to  or  along  with  the  diuretic  remedies.  Lastly,  none  of 
the  saline  diuretics,'  which  are  susceptible  of  decomposition,  will  act,  if 
any^  considerable  catharsis  be  going  on,  and  hence  that  action,  if 
arising  fr(mi  other  causes,  shoukl  be  moderated  or  checked ;  and  care 
should  be  taken  not  to  exhibit  such  of  them  as  are  also  purgatives  in 
such  doses  as  to  act  upon  the  bowels.  This  observation  is  not  intended 
to  prohibit  the  exhibition  of  a  single  purgative  previous  to  com- 
mencing the  use  of  diuretics,  as  this  is  often  beaefidal,  or  to  forbid 
their  occasional  use  when  required  to  obviate  particular  symptoms.  It 
must  never  be  foi^^otten  that  if  the  patient  be  kept  very  warm,  the 
action  will  more  probably  be  directed  to  the  skin  than  to  the  kidneys ; 
hence  the  patient  should  not,  if  possible,  remain  in  bed :  the  medicines 
should  be  given  during  the  day,  and  the  air  of  the  apartment  should 
be  cool,  and  the  clothing  light  Indeed  cold  itself  is  a  powerful 
diuretic,  and  sometimes  succeeds  where  evexy  other  fails.  The  drink- 
ing of  diluents  likewise  promotes  the  action  of  the  kidneys;  it  is 
therefore  unwise  as  well  as  cruel  to  withhold  water  from  dropsical 
patients.    [Diluents.] 

The  wines  of  the  Rhine,  Maine,  and  above  all,  of  the  Moselle,  are 
powerful  diuretic  drinks,  and  their  use  tends  much  to  ilimjpigh  the 
liability  to  stone  in  the  bladder.  (Liebig.)  [WnsB.]  But  to  do  good, 
these  wines  should  mostly  be  used  habitually— and  alone,  not  mixed 
or  alternated  with  other  wines. 

Diuretics  are  bv  no  means  sufiBciently  employed  as  general  curative 
agents,  particularly  in  chronic  diseases.  In  many  ciitaneous  diseases 
of  an  obstinate  kind  they  are  very  valuable ;  the  vicarious  nature 
of  the  functions  of  the  skin  and  the  kidneys  pointing  the  one  out 
as  the  appropria^  substitute  for  the  other. 

DIVAN  or  DIWAN,  is  a  Persian  word  familiar  to  readers  of  works 
relating  to  the  East,  in  the  sense  of — 1st,  a  senate,  or  council  of  state ; 
and,  2nd,  a  collection  of  poems  by  one  and  the  same  author.  The 
earliest  acceptation,  however,  in  which  we  find  it  employed  is  that  of  a 
muster-roll,  or  military  pay-book.  The  Arabic  historian,  Fakhreddin 
R&zi  informs  us  that  when,  m  the  caliphat  of  Omar,  the  second  successor 
of  Mohammed,  the  conquests  of  the  Mussulmans  assumed  an  extensive 
character,  the  equal  distribution  of  ^e  booty  became  a  matter  of  great 
difficulty.  A  Persian  marzbftn,  or  satrap,  who  happened  to  be  at  the 
head-quarters  of  the  caliph  at  Medinah,  suggested  the  adoption  of  the 
system  followed  in  his  own  country,  of  an  account-book,  in  which  all 
receipts  and  disbursements  were  regularly  entered,  along  with  a  list 
duly  arranged,  of  the  names  of  those  persons  who  were  entitled  to  a 
share  in  the  booty.  With  the  register  itself,  its  Persian  appellation 
(dtwftn)  was  adopted  by  the  Arabs.  (Freytag,  '  Locmani  FabulsQ  et 
plura  loca  ex  codd.  historicis  selecta,'  Ac.,  pp.  82,  83 ;  Henzi,  '  Frag- 
menta  Arabica,'  St.  Petersburg,  1828,  p.  86,  e^  seq.)  Whether  a  council 
of  state  was  subsequently  called  divan,  as  having  originally  been  a 
financial  board  appointed  to  regulate  the  list  (diwAn)  of  stipendiaries 
and  pensioners,  or  whether  it  was  so  called  as  being  summoned  accord- 
ing to  the  list  (dlwftn)  containing  the  names  of  all  its  members,  we  are 
unable  to  determine.  The  opinion  that  a  body  of  councillors  should  have 
received  this  appellation,  as  has  been  asserted  by  some,  in  consequence 
of  the  expression  of  an  ancient  king  of  Persia,  indn  dttodn  end, "  these 
(men)  are  (clever  like)  devils,"  will  scarcely  be  seriouslv  entertained  by 
any  one.  The  word  "  dtw&n  "  is  also  used  to  express  the  saloon  or  hall 
where  a  council  is  held,  and  has  been  applied  to  denote  generally  a 
state  chamber,  or  room  where  company  is  received.  Hence  probably 
it  has  arisen  Uiat  the  word  "  divan,"  in  several  European  languages, 
signifies  a  sofa.  The  divan  of  the  present  empire  of  Turkey  consists  of 
the  grand  vizir,  or  prime  minister ;  the  grand  mufti,  or  head  of  the 
church ;  the  seraskier  pasha,  or  minister  of  war ;  the  tyrdji  pasha, 
commander  of  the  artillery ;  the  capudan  pasha,  commander  of  the 
navy ;  the  reis  effendi,  or  oumouri  kfaiarjieh  naziri,  minister  for  foreign 
affiurs ;  the  kiaya  bey,  or  oumouri  milkieh  naziri,  minister  of  the  inte- 
rior ;  the  three  ministers  of  finance,  commerce,  and  police ;  the  presi- 
dent of  the  council;  the  master  of  the  mint;  and  the  comptroller 
general  of  eccleaiastical  property.  Each  of  these  dignitaries  b«irs  the 
title  of  mushir. 

Collections  of  poems  in  Persian,  Arabic,*  Turkish,  Hindustani,  ftc., 
seem  to  have  received  the  appellation  "  dlwkn  "  from  their  methodical 
arrangement,  inasmuch  as  the  poems  succeed  one  another  according  to 
the  alphabetic  order  of  the  concluding  letters  of  the  rhyming  i^Uables, 
which  are  the  same  in  all  the  distichs  throughout  each  poem. 
DIVERGENCY,  DIVERGENT.    [Conveboent.] 
DIVIDED  EYE-GLASS  MICROMETER.    [Micrometer.] 
DIVIDEND,  in  arithmetic,  any  quantity  which  is  to  be  divided 
{dividmdum).    Thus,  in  the  sentence  "  100  divided  by  20  gives  5," 
the  dividend  is  100. 

DIVIDEND,  in  commerce,  is  a  word  having  two  distinct  meanings. 
In  its  more  general  employment,  it  is  understood  to  express  the  money 
which  is  divided,  pro  rata,  among  the  creditors  of  a  bankrupt  trader, 
out  of  the  amount  realised  from  his  assets.    [Bankrupt.] 

The  other  meaning  attached  to  the  word  dividend  is  not  so  appro- 
priate as  that  which  has  just  been  explained.  It  is  used  to  signify  the 
half-yearly  payments  of  the  perpetual  and  terminable  annuities  which 
constitute  the  public  debt  of  itie  cotmtry,  and  does  not  therefore 
strictly  express  that  which  the  word  is  made  to  imply.  The  payment 
of  those  so«called  dividends  is  managed  on  the  p^rt  of  the  government 
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by  the  Bank  of  England,  which  receives  a  compensation  from  the  public 
lor  the  trouble  and  expense  attending  the  employment 

DIVIDING  ENGINE.    [Graduation.] 

DIVING-BELL.  Much  ingenuity  has  been  devoted  from  an  early 
period  to  the  contrivance  of  apparatus  for  enabling  men  to  dive,  or 
descend  beneath  the  surface  of  water,  to  a  greater  depth,  for  a  longer 
space  of  time,  and  with  less  exertion  and  danger,  than  is  possible  by  the 
unassisted  powers  of  the  body.  The  fatal  consequences  of  continued 
submersion  are  described  \mder  Asphyxia  and  DBOWKiNa ;  and 
from  the  facts  there  stated  it  is  evident  that  about  half  a  minute  is 
the  longest  period  during  which  moat  individuals  can  safely  remain 
under  water,  without  some  provision  for  the  supply  of  air  for  respura- 
iion.  Experienced  divers  may  remain  under  water  much  longer, 
though  not  without  great  and  painful  exertion ;  but  the  longest  period 
of  submt^rsion,  with  a  few  extraordinary  exceptions,  does  not  exceed 
two  minutes ;  a  space  of  time  too  brief  to  allow  the  performance  of 
any  but  the  simplest  operations  beneath  the  surface  of  the  water.  The 
pearl-fishery  affords  the  most  prominent  example  of  the  employment 
of  divers  unassisted  by  apparatus  for  providing  a  supply  of  air.  The 
mode  of  diving  adopted,  and  the  effects  of  protracted  submersion  upon 
the  divers,  are  described  under  Pearl  Fishery.  Professor  Beckmann 
alludes  to  the  employment  of  divers  in  ancient  times  to  assist  in 
raising  anchors,  in  recovering  goods  from  wrecks,  or  such  as  had  been 
thrown  overboard  in  times  of  danger,  and  in  destroying  the  works  and 
ships  of  the  enemy  in  time  of  war,  as  well  as  in  fishing  for  pearls ;  but 
some  of  the  statements  quoted  by  him  are  evidently  much  exaggerated, 
as  they  speak  of  divers  remaining  for  hours  under  water.  Six  minutes 
is  about  the  longest  time  of  submersion  of  which  any  authentic  account 
has  appeared  in  modem  times.    [Pearl  Fishery.] 

Dr.  Halley,  in  a  paper  printed  in  No.  349  of  the  'Philosophical 
Transactions '  (vol.  xxix.,  p.  492),  entitled  '  The  Art  of  Living  under 
Water,'  observes  that  the  divers  for  sponges  in  the  Arohipelago  were 
accustomed  to  take  down  in  their  mouths  a  piece  of  sponge  soaked  in 
oil,  by  which  they  were  enabled  to  dive  for  a  longer  period  than  with- 
out it.  As  the  bulk  of  the  sponge  must  diminish  the  quantity  of  air 
which  the  diver  could  contain  in  his  mouthy  it  does  not  appear  probable 
that  this  practice  could  assist  respiration. 

In  connection  with  diving  by  the  unassisted  powers  of  the  body, 
allusion  may  be  made  to  a  curious  and  important  fact  related  in  the 
*  Encyclopuedia  Britannica,'  on  the  authority  of  Professor  Faraday,  to 
whom  it  was  first  noticed  by  a  gentleman  connected  with  the  Asiatic 
Society.  The  limgs  are,  in  their  natural  state,  charged  with  a  large 
quantity  of  impure  air ;  this  being  a  portion  of  the  carbonic  acid  gas 
which  is  formed  during  respiration,  but  which,  after  each  expiration, 
remains  lodged  in  the  involved  passages  of  the  pulmonary  vessels.  By 
breathing  hard  for  a  short  time,  as  a  person  does  after  violent  exercise, 
this  impure  air  is  expelled,  and  its  place  is  supplied  by  pure  atmo- 
spheric air,  by  which  a  person  will  be  enabled  to  hold  his  breath  much 
longer  than  without  saoh.  precaution.  The  writer  states  that  although 
he  could  only  hold  breath,  after  breathing  in  the  ordinary  wsCy,  for 
about  three  quarters  of  a  minute,  and  that  with  great  difficulty,  he 
felt  no  inconvenience,  after  making  eight  or  ten  forced  respirations  to 
clear  the  lungs,  untU  the  mouth  and  nostrils  had  been  dosed  more 
than  a  minute  and  a  half;  and  that  he  continued  to  hold  breath  to 
the  end  of  the  second  minute.  A  knowledge  of  this  fact  may  in  many 
cases  be  of  great  importance,  as  it  may  enable  a  diver  to  remain  under 
water  at  least  twice  as  long  as  he  otherwise  could  do.  It  is  suggested 
that  possibly  the  exertion  of  swimming  may  have  the  effect  of  occa- 
sioning the  lungs  to  be  cleared ;  so  that  persons  accustomed  to  diving 
may  unconsciously  avail  themselves  of  this  preparatory  measure. 

Another  important  fact,  related  in  the  same  work,  indicates  the 
advantage  of  breathing  condensed  air,  and  thereby  obtaining  a  larger 
supply  of  oxygen  in  the  same  bulk  than  with  air  oi  tiie  ordinary  pres- 
sure. After  one  of  the  disastrous  occurrences  at  the  works  of  the 
Thames  Tunnel,  Mr.  Brunei,  the  engineer,  descended  in  a  diving-bell 
to  examine  the  breach  made  by  the  irruptien  of  the  river  into  the 
tunnel.  The  bell  descended  to  the  mouth  of  the  opening,  a  depth  of 
about  thirty  feet ;  but  the  breach  was  too  narrow  to  allow  it  to  go 
lower,  in  order  that  the  shield  and  other  works,  which  lay  eight  or  ten 
feet  deepai,  might  be  examined  from  the  beU.  Brunei  therefore  took 
hold  of  a  rope,  and  dived  below  the  bell  for  the  purpose.  After  he 
had  remained  under  water  about  two  minutes,  his  companion  in  the 
bell  became  alarmed,  and  gave  a  signal  which  occasioned  Brunei  to 
rise.  On  doing  so  he  was  surprised  to  find  how  much  time  had 
elapsed ;  and,  on  repeating  the  experiment,  he  ascertained  that  he 
could  with  ease  remain  fully  two  minutes  under  water ;  a  circumstance 
accounted  for  biy  the  condensation  of  the  air  in  the  bell,  from  which 
his  lungs  were  supplied,  by  the  pressure  of  a  column  of  water  nearly 
thirty  fe«t  high,  which  would  condense  the  ur  into  little  more  than 
one  half  of  its  usual  bulk. 

Many  plans  were  suggested  for  enabling  persons  to  remain  for  a 
longer  period  under  water  than  is  possible  by  the  natural  powers  of  the 
body,  long  before  extensive  use  was  made  of  any  of  them.  Beckmann 
alludes  to  a  passage  of  Aristotle  (problem  xxxii.,  §  5),  which  has  been  sup- 
posed to  intimate  that  in  his  time  divers  used  a  kind  of  kettle  to  enable 
them  to  continue  longer  under  water ;  but  this  passage  is  variously 
rendered  by  different  translators,  and  Beckmann  appears  to  place  little 
reliance  upon  it.    He  states  that  the  oldest  information  we  have 


respecting  the  use  of  the  diving-bell  in  Europe  is  that  of  John  Taismer, 
quoted  by  P.  Gaspar  Schott.  It  occurs  in  the  '  Technica  Curiosa,  aive 
Mirabilia  Artis,'  &&,  of  Schott,  which  was  published  at  Niimberg,  in 
1664,  lib.  vi,  cap.  ix.,  p.  393,  and  is  taken  from  the  '  Opusculum  de 
Motu  Celerrimo '  of  Taisnier,  who  says,  *'  Were  the  ignorant  vulgar 
told  that  one  could  descend  to  the  bottom  of  the  Rhine,  in  the  nudttt 
of  the  water,  without  wetting  one's  clothes  or  any  part  of  one's  body, 
and  even  carry  a  lighted  candle  to  the  bottom  of  the  water,  they 
would  consider  it  as  altogether  ridiculous  and  impossible.  This,  how- 
ever, I  saw  done  at  Toledo  in  Spain,  in  the  year  1538,  before  the  em- 
peror Charles  V.  and  almost  ten  thousand  spectators.  The  experiment 
was  made  by  two  Greeks,  who,  taking  a  very  large  kettle  suspended  by 
ropes  with  the  mouth  downwards,  fixed  beams  and  planks  in  the 
middle  of  its  concavity,  upon  which  they  placed  themselves,  together 
with  a  candle.  The  kettle  was  equipoised  by  means  of  lead  fixed 
round  its  mouth,  so  that  when  let  down  towards  the  water  no  part  of 
its  circumference  should  touch  the  water  sooner  than  another,  dae  the 
water  might  easily  have  overcome  the  air  included  in  it,  and  have  con- 
verted it  into  moist  vapour."  *  Schott  calls  the  machine  described, 
"  Cacabus  aquaticus,"  or  an  "aquatic  kettle ;**  but  he  also  describes  an 
apparatus  called  "  Lorica  aquatica,"  or  "  aquatic  armour,"  which  would 
enable  those  who  were  covered  with  it  to  walk  under  water,  and  which 
he  seems  to  prefer  to  the  "  cacabus  aquaticus  "  previously  deacribedf 
This  apparatus  is  represented  in  plate  31  of  Schott's  work,  which 
shows  a  man  walking  into  the  water  with  a  covering  like  a  small 
diving-bell  over  his  head,  descending  nearly  to  his  feet. 

In  England,  without  noticing  the  supposed  oontrivanoe  of  a  diving- 
machine  by  Roger  Bacon,  it  is  evident  that  the  diving-beU  was  known 
at  an  early  period.  It  is  mentioned  by  LordBaoon  ('  Novum  Organum,* 
lib.  ii.  §  50;  and  '  Phaanomena  Univerai,'  p.  702)  as  a  machine  used  to 
assist  persons  labouring  imder  water  upon  wrecks,  by  affording  a 
reservoir  of  air  to  whi<xh  they  might  resort  whenever  they  required  to 
take  breath. 

Some  curious  information  on  submarine  operations  is  given  in  the 
postscript  to  a  little  volume  publL^ed  at  Edinbuig^h,  inll688,  by  George 
Sinclar,  "  sometime  Professor  of  Philosophy  in  the  College  of  Glasgow," 
entitled '  The  Principles  of  Astronomy  and  Navigation.'  The  post- 
script contains  an  account  of  how  "  to  buoy  up  a  ship  of  any  burden, 
from  the  ground  of  the  sea,"  and  states  that  among  tiiote  who  bad,  in 
this  nation,  attempted  to  recover  property  from  wrecks  by  diving,  was 
the  late  -Marquis  of  Argyle,  "  who  having  obtained  a  patent  from  the 
king,  of  one  of  the  Spanish  Annada,  wiiich  was  sunk  in  the  Isle  of 
MuU,  anno  1588,  employed  James  Colquhoun,  of  Glasgow,  a  man  of 
singular  knowledge  and  skill  in  all  mechanical  arts  and  tciencasL* 
"  This  man,"  he  proceeds,  '^  not  knowing  the  diving-bell,  went  down 
several  times,  the  air  from  above  being  communicated  to  his  lungs  by 
a  long  pipe  of  leather.  He  only  viewed  and  surveyed  the  ship,  but  I 
suppose  buoyed  nothing  up."  Sinclar  subsequently  states  that  about 
1664,  the  (then)  late  Lord  Argyle  employed  an  ingenious  gentleman, 
the  laird  of  Melgim,  who  went  down  with  a  diving-bell  and  got  up 
three  guns.  A  thiixl  and  more  suooessful  trial  was  made,  he  says, 
several  years  after ;  and,  still  later,  one  Captain  Smith  was  so  con- 
fident of  obtaining  the  gold  supposed  to  be  lost  with  the  ship,  that  he 
would  not  admit  a  co-partner  in  the  enterprise ;  which,  however,  came 
to  nothing.  Sinclar  proposed  to  raise  wrecks  by  the  buoyancy  of  arks 
or  boxes,  open  at  the  bottom,  which  were  to  be  svmk  full  of  water, 
and  then  filled  with  air  either  by  sending  dovm  casks  of  air ;  by 
bellows  and  a  long  tube ;  or  otherwise.  He  alludes  to  the  occasional 
use  of  casks  for  the  purpose  of  raising  vessels,  and  explains  why,  when 
at  a  great  depth,  they  are  liable  to  be  crushed  by  the  pressure  of  the 
water,  showing  that,  by  allowing  the  water  to  enter  by  a  hole  in  the 
lower  part  of  the  cask,  it  would  so  compress  the  air  as  to  produce 
an  equilibrium  of  pressure,  and  thereby  preserve  it  from  fracture. 
About  th6  time  that  the  work  above  quoted  was  published,  William 
Phips,  who  subsequently  became  governor  of  New  England,  attempted 
to  raise  treasure  from  the  wreck  of  a  Spanish  ship  sunk  on  the  coast  of 
Hispaniola.  What  was  the  precise  character  of  his  apparatus,  we  are 
not  informed.  His  earliest  experiments  failed,  but  he  was  so  confident 
of  success,  that  he  sought  for  assistance  to  enable  him  to  prosecute  his 
scheme.  He  at  length  obtained  the  patronage  of  the  Duke  of  Albe- 
marle, son  of  the  celebrated  Monk,  and  in  1687,  after  many  difficulties, 
he  succeeded  in  raising  a  large  quantity  of  treasure,  wiui  which  he 
returned  to  England ;  where  he  was  honoured  with  knighthood  for 
his  enterprise.  Most  accounts  state  that  the  property  he  recovered 
amoimted  to  200,000^ ;  but  in  the  '  Life  of  Sir  William  Phips,'  pub- 
lished anonymously  in  1697,  but  attributed  to  Increase  Mather,  it  is 
stated  as  300,000^.  It  is  unnecessary  to  cite  further  instances  of  the 
use  of  diving  apparatus,  or  to  notice  other  early  authors  who  have 
mentioned  the  diving-beU,  except  to  observe  that  Beckmann  alludes 
to  engravings  in  editions  of  Vegetius  on  the  art  of  war,  published  in 
1511  and  1532,  representing  a  diver  with  a  cap,  from  which  rises  a  long 
leathern  pipe^  terminating  in  an  opening  which  floats  upon  the  surface 

*  Wo  quote  from  the  trantdation  in  the  Eogliah'  e<Utioa  of  B«ckauaiA'« 
'History  of  Inveutionfl,'  bj  William  Johnstone,  second  edition,  1814,  voL  i^ 
p.  184. 

t  His  words  are :  "  Long«  melior  est  alia  ilLi,  quam  ex  Francisco  KdslciD 
proponit  Zkmitl  Sehwtnterut  in  DellcUa  Mathematicia,"  Part  12,  prop.  15. 
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ol  iho  water ;  and  to  ft  figure  publiBhed  in  a  work  on  fortification,  by 
Lorinij  in  1607,  wluch  nearly  resembles  the  modem  diving-bell.  Beck- 
mann  conaiderfi  the  insertion  of  the  former  as  a  proof  that  the  person 
•who  drew  them  was  not  acquainted  with  the  diving-bell,  which  he 
-would  otherwise  have  delineated.  The  machine  described  by  Lorini 
consists  of  "  a  square  box  bound  round  with  iron,  which  is  furnished 
with  windows,  and  has  a  stool  affixed  to  it  for  the  diver."  Lorini, 
who  was  an  Italian,  does  not  lay  claim  to  the  invention  of  this 
apparatus. 

Dr.  Halley,  in  No.  849  of  the  '  Philosophical  Transactions,'  (vol. 
zxix.)  describes  the  defects  of  the  diving-bell,  as^  previously  iised, 
and  suggests  a  remedy  for  them.  This  paper  alone  would  be  sufficient, 
although  it  does  not  enter  into  the  early  history  of  the  machine,  to 
contradict  the  erroneous  statement  which  has  been  made  to  the  effect 
that  Halley  was  the  inventor  of  the  diving-bell. 

In  its  simplest  form  the  diving-bell  is  a  strong  heavy  vessel  of  wood 
or  metal,  made  perfectly  air  and  water  tight  at  the  top  and  sides,  but 
open  at  the  bottom.  If  such  a  vessel  be  gradually  lowered  into  the 
water,  in  a  perfectly  horizontal  position,  the  air  which  it  contains  can- 
not escape,  and  therefore  the  vessel  cannot  become  full  of  water. 
This  may  be  readily  illustrated  by  plunging  a  glass  tumbler,  in  an 
inverted  position,  into  a  vessel  of  water,  and  placing  a  bit  of  cork,  or 
'  any  other  substance  which  will  float,  on  the  surface  of  the  water,  under 
the  glass.  If  a  bit  of  burning  matter  be  laid  upon  the  cork-float,  it 
will  be  seen  that  it  continues  burning,  although  the  glass  and  all 
that  it  contains  be  plunged  far  beneath  the  water ;  thereby  proving 
that  the  upper  part  of  the  cavity  of  the  glass  is  occupied  by  air,  and 
not  by  water.  In  this  experiment,  however,  it  will  be  observed  that 
the  water  does  fill  a  small  part  of  the  cavity  of  the  glass,  and  that  it 
rises  more  into  it  when  it  is  plunged  to  a  considerable  depth  than  when 
the  rim  is  only  just  immersed  beneath  the  surface.  This  is  occasioned 
by  the  condensation  of  the  air  contained  in  the  glass,  which  being  very 
elastic  and  compressible,  is  condensed  into  a  sm^er  space  by  the  pres- 
sure of  the  superinciunbent  water,  when  the  glass  is  plunged  to  a  con- 
siderable depth,  than  it  will  occupy  tmder  the  ordinary  pressure  of  the 
atmosphere.  Where  the  diving-oell  is  used  for  descending  to  a  very 
small  depth,  as  the  pressure  of  the  water  is  small,  it  will  not  rise  in 
the  bell  to  a  sufficient  height  to  be  inconvenient ;  but  at  the  depth  of 
88  feet  the  pressure  is  so  great  as  to  compress  the  air  into  one-half  its 
original  volume,  so  that  Uie  bell  will  become  half  full  of  water ;  and 
at  a  greater  depth  the  air  will  be  still  more  compressed,  and  the  water 
will  rise  proportionately  higher  in  the  bell.  This  condensation  of  the 
air  does  not  materially  interfere  with  respiration,  provided  the  descent 
of  the  bell  be  very  gradual,  as  the  air  then  insinuates  itself  into  the 
cavities  of  the  body  and  balances  the  pressure  from  without.  The 
principal  effect'  of  the  increased  pressure  is  a  pain  in  the  ears,  occa- 
sioned by  the  circumstance  that  the  Eustachian  tube  does  not  allow 
the  condensed  air  immediately  to  find  its  way  into  the  cavities  of  the 
ear,  so  that  the  pressure  on  the  outside  of  the  tympanum  is,  for  a  time, 
unbalanced  by  a  corresponding  pressure  from  within,  and  occasions 
a  sensation  like  that  of  having  quills  forced  into  the  ears.  This  con- 
tinues until  the  pressure  of  the  air  in  the  mouth,  which  at  first  has  a 
tendency  to  keep  the  aperture  of  the  Eustachian  tube  closed,  forces  it 
open ;  an  action  which  is  accompanied  bjr  a  noise  like  a  slight  explosion. 
The  condensed  air  then  enters  the  interior  cavities  of  th»  ear,  and,  by 
restoring  the  e(^uilibrium  of  pressure  on  each  side  of  the  tympanum, 
removes  the  pam ;  which  will  return,  and  .be  remedied  in  the  same 
manner,  if  the  bell  should  descend  to  a  greater  depth.  But  while  the 
mere  condensation  of  the  air  in  the  bell  does  not  render  it  unfit  for 
respiration,  it  would  soon  become  so  if  no  means  were  provided  for 
renewing  it  from  time  to  time,  as  it  becomes  vitiated  by  repeated 
respiration.  The  improvements  invented  by  Dr.  Halley  provided  a 
remedy  for  this  inconvenience,  and  for  that  of  the  contracted  space 
left  free  from  water,  when,  by  being  at  a  great  depth,  the  air  is  com- 
pressed into  a  small  volume,  by  affording  a  convenient  means  of 
supplying  the  bell  with  any  required  quantity  of  fresh  air,  without 
raising  it  to  the  sur&ce. 

The  bell  used  by  Dr.  Halley  was  of  wood,  in  the  form  of  a  truncated 
cone,  6  feet  in  diameter  at  the  bottom,  and  three  feet  at  the  top,  and 
containing  about  sixty  cubic  feet.  This  was  coated  with  lead,  and  so 
weighted  about  the  lower  port  that  it  would  sink  while  empty,  and 
would  always  remain  in  its  proper  position ;  that  is,  with  the  large  open 
end  downwards,  with  its  rim  parallel  with  the  horizon.  In  the  top  of 
the  bell  was  a  very  strong  glass  window,  and  a  cock,  by  opening  which 
the  foul  air  might  be  allowed  to  escape.  About  a  yard  below  the 
mouth  of  the  bell  was  suspended  a  stage,  so  weighted  that  it  might 
hang  steadily.  The  whole  apparatus  was  suspended  from  a  sprit 
attached  to  the  mast  of  a  ship,  and  provided  with  tackle  by  which  the 
bell  might  be  raised  or  lowered,  and  the  sprit  might  be  slung  round  so 
as  either  to  carry  the  bell  over  the  hull  of  the  vessel,  or  to  suspend  it 
clear  of  her  side.  The  apparatus  for  conveying  air  to  the  diving-bell 
consisted  of  two  barrels,  holding  thirty-six  gallons  each,  weighted  with 
lead  to  make  them  sink  readily.  Each  of  these  had  an  open  bung-hole 
in  the  lower  end,  to  allow  water  to  enter  during  their  descent,  so  as  to 
condense  the  air  in  the  manner  described  when  explaining  the  principles 
of  the  diving-bell  itself.  There  was  also  a  hole  in  the  upper  end  of 
each,  to  which  was  fitted  an  air-tight  leathern  hose,  long  enough  to  fall 
below  the  bottom  of  the  barrel,  and  having  its  loose  end  so  weighted 


that  it  would  fall  naturally  into  that  position.  These  air-barrels  were 
attached  to  tackle,  by  which,  with  the  easy  labour  of  two  men,  they 
might  be  made  to  rise  and  fall  alternately,  like  two  buckets  in  a  well ; 
and,  by  lines  attached  to  the  lower  edge  of  the  bell,  they  were  so 
guided  in  their  descent  that  the  mouth  of  the  hose  always  came  directly 
to  the  hand  of  a  man  who  stood  upon  the  stage  suspended  firom  it. 
As  the  apertures  of  the  hose  were,  during  their  descent,  always  below 
the  level  of  the  barrels,  no  air  could  escape  from  them ;  but  when  they 
were  turned  up  by  the  attendant,  so  as  to  be  above  the  level  of  the 
water  in  the  barrela,  the  air  rushed  out  with  great  force  into  the  bell, 
the  barrels  becoming  at  the  same  time  full  of  water.  By  sending 
down  these  air-barrels  in  rapid  succession,  the  air  in  the  barrel  wa« 
kept  in  so  pure  a  state  that  five  persons  remained  in  the  bell,  at  a 
depth  of  nine  or  ten  fathoms,  for  more  than  an  hour  and  a  half  at  a 
time,  without  injurious  consequences ;  and  Halley  states  that  he  could 
have  remained  there  as  long  as  he  pleased,  for  anything  that  appeared 
to  the  contrary.  In  addition  to  this,  by  the  copious  supply  of  air 
admitted  during  the  descent,  the  bell  was  kept  constantly  full  of  air, 
and  the  water  was  prevented  from  entering  to  any  inconvenient  extent. 
Halley  observed  that  it  was  necessaiy  to  be  let  down  gradually  at  firsts 
and  to  pause  at  the  depth  of  about  twelve  feet,  to  drive  out,  by  the 
admission  of  a  supply  of  air,  the  water  which  had  entered  the  belL 
When  the  diving-bell  was  arrived  at  the  required  depth,  he  let  out,  by 
the  cock  in  the  top  of  the  bell,  a  quantity  of  hot  impure  air,  equal  to 
the  quantity  of  fresh  air  admitted  from  the  barrelk  This  foul  air 
rushed  up  h'om  the  valve  with  such  force  as  to  cover  the  surface  of 
the  sea  with  a  white  foam.  So  perfect  was  the  action  of  this  apparatus, 
that  Halley  says  he  could,  by  removing  the  hanging  stage,  lay  the 
bottom  of  the  sea  so  far  dry,  within  the  circuit  of  the  bell,  as  not  to  be 
over  shoes  thereon.  When  the  sea  was  clear,  and  especially  when  the 
sun  shone,  sufficient  light  was  transmitted  to  allow  a  person  in  the 
bell  to  write  or  read ;  and  when  the  sea  was  troubled  and  thick,  which 
occasioned  the  bell  to  be  as  dark  as  night,  a  candle  was  burnt  in  it. 
Halley  sometimes  sent  up  orders  with  the  empty  air-barrela,  writing 
them  with  an  iron  pen  on  plates  of  lead.  Having,  by  these  ingenious 
contrivances,  removed  the  principal  difficulties  attending  the  use  of  the 
diving-bell,  Halley  foresaw  its  extensive  utility.  He  observes,  "  This 
I  take  to  be  an  invention  applicable  to  various  uses,  such  as  fishing  for 
pearl,  diving  for  coral,  sponges,  and  the  Uke,  in  far  greater  depths  than 
has  hitherto  been  thought  possible.  Also  for  the  fitting  and  plaining 
of  the  foundations  of  moles,  bridges,  &c.,  upon  rocky  bottoms ;  and  for 
the  cleaning  and  scrubbing  of  ships'  bottoms  when  foul,  in  calm  weather 
at  sea."  "  But,"  he  adds,  "  as  I  have  no  experience  of  these  matters,  I 
leave  them  to  those  that  please  to  try.**  To  several  of  these  purposes 
the  diving-bell  haa,  since  the  date  of  this  paper  (1717)/  been  applied 
with  great  advantage. 

In  1782  a  communication  was  made  to  the  '  Philosophical  Transac- 
tions,' No.  444,  vol.  xxxix.,  p.  377,  by  Martin  Triewald,  "  Captain  of 
Mechanics,  and  military  architect  to  his  Swedish  majesty,"  respecting 
an  improvement  of  the  diving-belL  He  had  the  sole  privilege  of  diving 
upon  the  coasts  of  the  Baltic  belonging  to  the  king  of  Sweden ;  and  he 
expresses  his  opinion,  founded  on  much  experience,  that  no  apparatus 
but  that  on  the  principle  of  the  "  campana  urinatoria,"  or  diving-bell, 
could  be  safely  used  at  great  depths.  His  letter  mentions  a  man.  then 
sixty-three  years  old,  who  had  followed  the  business  of  diving  with  the 
common  diving-bell  ever  since  he  was  twenty.  Triewald's  diving-bell 
was  of  copper,  tinned  inside,  smaller  than  that  of  Dr.  Halley,  and 
managed  by  two  men.  A  stage  for  the  diver  to  stand  upon  was  sus- 
pend^ at  such  a  depth  below  it,  that  the  man's  head  would  be  but 
little  above  the  level  of  the  water,  where  the  air  ia  cooler  and  fitter  for 
respiration  than  in  the  upper  put  of  the  bell;  and  a  spiral  tube  was 
attached  to  the  inside  of  the  bell,  with  a  wide  aperture  at  the  bottom, 
and  a  flexible  tube  and  mouth- piece  at  the  lop,  so  that,  when  the  diver 
was  up  in  the  bell,  he  might  inhale  cool  air  from  the  lower  part,  eX' 
haling  the  foul  air  by  his  nostrils.  Dr.  Halley's  air-barrels  are  appli- 
cable to  a  bell  of  this  construction.  In  lieu  of  windows  of  flat  glass, 
Triewald  used  convex  lenses  to  admit  light  to  the  bell. 

In  1775  Mr.  Spalding,  of  Edinburgh  (who,  according  to  the  '  Annual 
Register,'  vol.  xix.,  p.  202,  was  a  grocer),  having  some  concern  in  a 
vessel  which  had  been  lost  on  the  Fern  Islands,  was  induced  to  make 
some  experiments  with  Dr.  Halley's  diving-bell,  with  a  view  to  re- 
covering property  from  wrecks,  and  was  thereby  led  to  the  invention 
of  means  for  rendering  it  more  safe  and  manageable.  For  these  in- 
ventions he  received,  in  1776,  a  reward  of  twenty  guineas  from  the 
Society  for  the  Encouragement  of  Arts,  Manufactures,  and  Commerce, 
in  the  first  volume  of  whose  '  Transactions '  (pp.  220-288)  they  are  fully 
described.  Mr.  Spalding's  communication  contains  also  a  very  inte- 
resting account  of  his  experiments  with  Halley's  diving-bell.  The 
improved  diving-bell  contrived  by  Mr.  Spalding  was  made  so  light, 
that,  with  the  divers  and  the  weights  attached  to  the  rim,  it  would  not 
sink ;  the  weight  necessary  to  counteract  its  buoyancy  being  added  in 
the  form  of  a  lai-ge  balance-weight,  suspended  from  its  centre  by  a  long 
rope,  which  was  so  mounted  on  pulleys  that  the  divers  could  either 
draw  the  balance-weight  up  to  the  mouth  of  the  bell  or  allow  it  to  fall 
to  a  considerable  depth  below  it.  Thus,  by  letting  the  weight  down 
to  the  bottom,  the  divers  could,  as  it  were,  anchor  the  bell  at  any 
required  level ;  or  prevent  its  further  descent  if  they  perceived  a  rock^ 
or  part  of  a  wreck  beneath  it,  which  might  otJieEsriscuovtrtum^it^ 
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Also,  by  hauling  in  the  rope  while  the  weight  was  at  the  bottom,  the 
persons  in  the  bell  might  lower  themselves  at  pleasure.  Another 
improvement  consisted  in  the  addition  of  a  horizontal  partition  near 
the  top  of  the  bell,  which  divided  oflf  a  chamber  that  might,  by  suitable 
openings  and  valves,  be  filled  either  with  water,  or  with  air  from  the 
lower  part  of  the  bdl ;  so  as  to  alter  the  specific  gravity  of  the  whole 
machine,  and  thereby  to  cause  it  to  ascend  or  descend  at  pleasure. 
The  bell  was  suppUea  with  air  by  an  apparatus  resembling  that  of  Dr. 
Halley ;  and  ropes,  stretched  across  the  bell,  were  used  instead  of  seats 
and  platforms  for  standing  on.  By  these  arrangements  the  persons  in 
the  diving-bell  were  enabled,  in  case  of  accident,  to  raise  themselves  to 
the  surface  without  any  assistance  from  above ;  and  it  was  rendered  so 
perfectly  manageable,  that  it  might  be  removed  to  a  considerable 
distance  from  the  point  at  which  it  descended ;  its  outward  motion, 
and  its  return  to  the  vessel  for  the  purpose  of  being  hauled  up,  being 
assisted  by  a  longboat,  which  carried  the  signal-lines  and  the  tackle 
for  working  the  air-barrels. 

Though  not  in  chronological  order,  it  may  be  well  here  to  allude  to 
an  improvement  upon  .Spalding's  apparat\is,  contrived  by  Mr.  John 
Farey,  junior,  and  described  by  him  in  the  article  '  Diving-Bell,'  in 
Brewster's  'Edinburgh  Encyclopaedia.'  He  proposes  to  make  the 
upper  chamber  of  the  diving-bell  very  strong  and  air-tight,  without 
any  openings  for  the  admission  of  water.  In  the  partition  are  fixed 
two  forcing-pumps,  by  which  a  portion  of  air  should  be  forced  into  the 
upper  chamber,  whenever,  during  a  pause  in  the  descent,  the  lower 
chamber,  or  the  cavity  of  the  bell,  is  replenished  with  air.  By  this 
means  the  upper  chamber  is  made  a  reservoir  of  condensed  air,  from 
which  the  beU  may  be  replenished  with  air  when  it  is  desired  to  increase 
its  buoyancy  by  forcing  out  the  water  from  the  lower  part.  In  like 
manner,  the  buoyancy  of  the  bell  can  be  at  any  lime  diminished  by 
pumping  some  of  the  air  from  it  into  the  upper  chamber,  whereby  the 
water  will  be  allowed  to  enter  -  to  a  greater  height ;  and,  as  this  is 
efifected  without  wasting  the  air,  there  is  no  danger  of  diminishing  the 
buoyancy  of  the  machine  to  a  degree  which  would  prevent  it  from 
rising  in  case  the  suspending  rope  or  chain  should  break.  Mr.  Farey 
recommends  the  form  of  the  frustum  of  an  elliptic  cone,  for  diving- 
bells  intended  for  descending  to  wrecks  ,*  the  dimensions  being,  for  a 
bell  to  hold  two  persons,  6  feet  by  4  at  the  base,  3  feet  6  inches  by 
2  feet  6  inches  at  the  top,  and  6  feet  6  inches  high.  He  also  suggests 
the  use  of  a  pressure-gauge  in  the  bell,  to  show  the  divers  what  depth 
they  have  descended  to ;  and  of  a  compass  to  enable  them  to  ascertain 
and  give  proper  signals  respecting  the  direction  in  which  the  bell 
should  be  moved.  These  signals  are  given  by  snatching  a  rope,  which 
may  be  marked  in  the  same  manner  as  a  deep-sea  lead-line  [Souxdinqs], 
so  that,  after  giving  a  signal  to  raise  or  lower  the  bell,  the  diver  may, 
by  hauling  in  a  certain  quantity  of  the  signal-line,  intimate  the  height 
to  which  the  bell  should  be  moved.  Farey  recommends  that  the  men 
be  attached  by  ropes  to  the  bell,  so  that  in  case  of  falling,  they  may 
not  sink ;  and  that,  in  case  of  being  obliged  to  leave  a  wreck  to  which 
it  Lb  intended  again  to  dive,  the  balance- weight  may  be  left  at  the 
bottom,  with  a  buoy  attached  to  the  upper  end  of  its  rope,  so  that  the 
right  point  for  descending  may  be  found  without  difficulty. 

The  credit  of  having  been  the  first  to  apply  the  diving-bell  in  aid  of 
civil  engineering  operations  is  usually  attributed  to  Smeaton,  who  used 
it  in  1779  in  repairing  the  foundations  of  Hexham  Bridge.  The 
Report  in  which  he  recommended  its  adoption  is  a  very  interesting 
document,  as  it  affords  a  familiar  explanation  of  the  principle  of  the 
diving-belL  It  is  dated  September  16, 1778 ;  and  is  printed  in  the 
collected  edition  of  his '  Reports,'  vol.  iii.,  p.  279.  The  bell  used  on 
this  occasion  was  an  oblong  box  of  wood,  4  feet  high,  2  wide,  and 
34  long ;  and  it  was  supplied  with  air  by  a  pump  fixed  on  the  top. 
The  river  being  shallow,  tiie  bell  was  not  covered  with  water ;  but  in 
1788  the  diving-bell  was  used  in  a  much  more  important  work.  Rams- 
gate  harbour,  by  the  same  engineer.  Being  here  used  at  a  consider- 
able depth,  an  apparatus  was  employed  for  forcing  in  a  supply  of  air 
through  a  flexible  pipe,  by  means  of  a  forcing-pump  in  a  boat.  The 
bell  used  in  this  work  was  of  cast-iron,  similar  in  form  to  that  em- 
ployed at  Hexham,  but  4  4  feet  high,  44  long,  and  3  wide.  Its  weight 
was  fifty  cwt.,  and  the  thickness  was  so  adjusted  that  it  would,  without 
the  addition  of  any  weights,  sink  in  the  proper  position.  In  levelling 
foundations  imder  water  by  this  machine,  the  surface  of  the  water  at  the 
bottom  of  the  bell  formed  a  convenient  and  unerring  level  to  work  to ; 
and  in  this,  as  well  as  in  the  subsequent  operation  of  building,  every 
necessary  motion  was  given  to  the  bell  by  the  tackle  by  which  it  was 
suspended;  signals  being  made  from  below  by  striking  one^  two, 
three,  or  more  blows  upon  the  side  of  the  bell  with  a  hammer. 

Since  the  time  of  Smeaton  the  diving-bell  has  been  frequently,  and 
with  great  advantage,  employed  in  submarine  works ;  sometimes  in 
situations  in  which  it  would  have  been  impossible  to  construct  a 
coffer-dam,  or  to  perform  the  required  operations  by  any  other  means. 
The  diving-bells  used  in  such  works  are  usually  formed  on  the 
model  of  that  made  for  the  works  at  Ramsgate  harbour ;  but  the 
mode  of  suspension  differs  according  to  circumstances.  The  bell 
may  be  suspended  over  the  side  or  end  of  a  vessel;  through  an 
opening  in  the  centre  of  a  barge ;  from  frame-work  resting  upon 
two  barges,  placed  parallel  with  each  other,  but  at  such  a  £stance 
apart  as  to  allow  the  bell  to  descend  between  them,  or  from  a 
scaffolding  supported  by  piles.      In  operations  at  the  harbour   of  ' 


Howth,  near  Dublin,  the  late  Mr.  Rennie  used  a  diving-bell  suspended 
from  a  kind  of  railway  scaffolding  like  that  described  under  Scafpoliv 
INQ,  as  used  in  erecting  large  stone  buildings ;  two  carriages  being 
used  upon  the  scaffold,  one  to  lower  the  stones,  and  the  other  to 
manage  the  bell.  By  the  apparatus  described  as  above,  aided  by 
ropes  attached  to  the  stones,  and  managed  by  the  men  in  the  bell,  the 
submarine  masonry  could  be  executed  with  great  facUity.  Of  the  use 
of  this  important  machine  in  recovering  property  from  wrecks,  the 
operations  upon  that  of  the  Royal  George  afford  a  familiar  example. 
According  to  the '  Annual  Register,*  voL  lix.,  p.  42,  this  wreck  was  first 
surveyed  by  the  diving-bell  on  the  24th  of  May,  1817.  Smeaton's 
method  of  supplying  air  to  the  bell  is  that  most  commonly  employed ; 
but  that  of  HaJley  may,  in  some  cases,  have  the  advantage. 

The  diving-bell,  with  some  slight  modifications  in  the  detaUs  of  the 
pumps,  and  of  the  hoisting  and  lowering  apparatus,  continues  to  be 
used  in  the  execution  of  hydraulic  masonry  of  a  difficult  and  delicate 
nature ;  and  occasionally,  as  in  the  execution  of  the  harbour  of  refuge 
of  Dover,  for  the  purpose  of  raising  the  huge  masses  of  masonry  in  the 
jetties  carried  out  into  deep  water. 

In  whatever  way  a  diving-bell  may  be  mounted,  it  is  essential  that 
it  should  descend  very  gradually,  and  that  its  descent  should  be  per- 
fectly under  control.  In  1838,  Mr.  Richard  Jones,  who  had  been 
placed  in  a  very  perilous  situation  by  the  failure  of  the  crab  by  which  a 
diving-bell  in  which  he  was  descending  was  being  lowered,  was  rewarded 
by  the  Society  of  Arts  for  a  contrivance  to  prevent  the  occurrence  of 
such  an  accident.  His  improved  crab  has  a  brake,  regulated  by  the 
centrifugal  motion  of  two  balls,  like  the  governor  of  a  steam-engine ; 
so  that,  while  the  crab  revolves  slowly,  and  therefore  allows  the  bell 
to  descend  gradually,  the  brake  may  not  be  called  into  action ;  but  if 
it  should,  from  any  cause,  be  overpowered  by  the  weight  of  the  beU, 
so  as  to  run  dovm  with  dangerous  velocity,  the  separation  of  the  balls 
should  disengage  the  brake,  and  thereby  stop  the  motion  of  the  crab. 
The  machine  is  described  and  represented  in  detail  in  vol.  liL,  p.  72, 
&c.  of  the  Society's  '  Transactions.' 

Of  late  years  a  system,  originally  suggested  by  Coulomb  in  1788,  of 
executing  masonry,  or  other  hydraulic  works,  at  great  depths  from  the 
surface,  has  been  used  with  considerable  success  at  the  Rochester  and 
the  Saltash  bridges.  In  these  cases  the  foundations  were  laid  without 
coffer-dams,  by  means  of  air-tight  chambers  in  which  the  workmen 
laboured  in  an  atmosphere  of  condensed  air.  An  account  of  the 
machinery  used  at  Rochester  bridge  was  printed  by  Mr.  Hughes,  who 
conducted  the  works;  and  a  description  of  an  analogous  operati<Mi 
executed  at  Croissac,  in  France,  has  been  given  by  M.  de  la  Qoumerie 
in  the  '  Annales  des  Fonts  et  Chauss^es'  for  1848.  The  cylinders 
used  by  Dr.  Potts  have  a  distant  connection  with  this  class  of  opera- 
tions, but  it  will  be  more  convenient  to  notice  the  whole  subject  more 
in  detail  under  the  article  Foundation. 

Many  plans  have  been  proposed  for  enabling  a  man  to  walk  beneath 
the  surface  of  water,  or  to  dive  in  such  a  manner  as  to  assist  in  the 
raising  of  anchors,  or  the  recovery  of  property  from  wrecks,  by  means 
of  waterproof  coverings  for  the  head  and  upper  part  of  the  body,  or  of 
strong  vessels  in  which  every  part  but  the  arms  should  be  encased  ;  a 
supply  of  air  being  either  transmitted  from  above  by  a  flexible  pipe,  or 
contained  in  the  cavities  of  the  protecting  armour.  Such  apparatus 
may  be  conveniently  \ised  at  small  depths ;  but  at  any  considerable 
depth  they  ai*e  both  dangerous  and  inconvenient,  because  the  strength 
necessary  to  enable  them  to  bear  the  pressure  of  the  water  is  incom- 
patible with  the  flexibility  essential  to  the  free  use  of  the  limbi 
Dr.  Halley  alludes,  in  his  paper  on  the  diving-bell,  to  some  contrivances 
of  this  kind ;  and  in  a  subsequent  paper  ('  Phil.  Trans.,'  No.  368,  vol. 
xxxi.,  p.  177)  he  describes  an  apparatus  of  his  own  invention,  by  which 
a  man  might  leave  the  diving-bell,  and  walk  about  at  the  bottom  of 
the  sea ;  his  head  being  covered  by  a  heavy  leaden  cap  like  a  small 
diving-bell,  supplied  with  olr  by  a  flexible  tube  extending  from  the 
large  belL  The  diver  was  to  coil  this  tube  round  his  arm,  and  unwind 
it  as  he  left  the  bell,  and  to  use  it  as  a  clue  to  direct  him  to  the  bell  in 
returning.  This  pipe  was  formed  of  leather  soaked  in  oil  and  hot  wax, 
and  was  held  open  by  a  spiral  coil  of  brass  wire,  its  internal  diameter 
being  about  one-sixth  of  an  inch.  The  pipe  was  then  covered  with 
several  thicknesses  of  gut,  and  over  all  with  leather.  The  modem 
invention  of  waterproof  India-rubber  cloth,  which  has  been  applied  in 
various  ways  to  diving  apparatus,  affords  great  facilities  for  the  manu- 
facture of  water-tight  tubes  for  such  a  purpose.  So  long  as  the  helmet 
was  above  the  level  of  the  water  in  the  bell,  it  would  be  kept  fuU  of 
air ;  and  in  case  of  liaving  to  stoop  below  that  level,  as  in  getting  out 
of  or  into  the  bell,  the  diver  had  only  to  close  a  valve,  by  which  the 
air  in  the  helmet  was  prevented  from  returning  into  the  belL  The 
front  of  the  helmet  was  glazed;  and  the  diver,  who  was  clothed  in  a 
thick  woollen  dress,  fitting  dose  to  the  body,  to  diminish  the  effect  of 
the  coldness  of  the  water,  was  enabled  to  waJk  by  means  of  a  weighted 
girdle  and  weighted  clogs.  Aquatic  armour,  whether  supplied  with  air 
from  above,  or  carrying  a  store  in  its  cavities  sufficient  to  last  for  the 
time  the  diver  intends  to  remain  submeiged,  has  been  brou^t  so  little 
into  use  that  it  is  needless  to  devote  the  space  required  for  a  minute 
description.  The  apparatus  of  M.  Klingert,  which  was  first  described 
in  a  pamphlet  published  at  Breslau  in  1798,  has  been  fully  explained 
in  Tilloch's  '  Philosophical  Magazine '  (vol.  iii.,  pp.  59  and  171),  and  in 
many  other  English  works;  and  a  more  recent^ntoivaooe  of  nmilar 
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character  haa  been  exhibited  at  the  Polytechnic  Institution,  London. 
In  the  '  Gentleman's  Magazine '  for  September,  1749  (vol.  zix.,  p.  412), 
will  be  found  a  notice  of  a  curious  £ving  apparatus,  consisting  of  a 
case  inclosing  the  person,'  with  the  arms  protrudinf  in  flexible  sleeves, 
which  is  stated  to  have  been  contrived  and  used  for  many  years  by  a 
person  named  John  Lethbridge,  who  writes  from  Newton  Abbot,  near 
Exon,  Devon,  and  states  that  he  tried  experiments  as  early  as  1715. 
This  was  supplied  with  air  by  flexible  pipes.  A  similar  machine  was 
contrived  by  Mr.  Rowe  in  1753,  which  was  to  be  lowered  by  tackle  like 
a  diving-beU. 

One  of  the  diving-machines  contrived  by  Klingert  was  so  arranged 
that  it  would  rise  or  fall  by  the  motion  of  a  piston  in  a  cylinder,  in  the 
lower  part  of  the  apparatus,  by  which  the  diver  could  vary  the  density 
of  the  air,  and  consequently  the  specific  gravity  of  the  machine,  at 
pleasure.  A  very  simple  apparatus  for  enabling  a  person  diving  with- 
out a  bell,  or  any  of  the  machinee  above  noticed,  to  effect  tiie  same  object, 
has  been  recently  invented  by  Mr.  W.  H.  Thomthwaite  of  Hoxton. 
It  is  described  in  the  fifty-second  volume  (p.  248)  of  the  '  Transactions ' 
of  the  Society  of  Arts,  by  whom  Mr.  Thomthwaite  was  rewarded  for 
it  in  1839.  It  consists  of  a  hollow  belt  of  India-rubber  cloth,  to 
which  is  attached  a  small  but  strong  copper  vessel.  Into  this  vessel 
air  is  to  be  forced  by  a  condensing  syringe,  until  it  has  a  pressure  of 
thirty  or  forty  atmospheres.  The  belt  is  then  put  on,  in  a  collapsed 
state,  so  that  it  affords  no  buoyancy,  and  does  not  impede  the  descent 
of  the  diver ;  but  when  he  desires  to  rise,  he  opens  a  valve,  by  which 
the  condensed  air  escapes  from  the  copper  vessel  into  the  belt.  As  it 
expands  the  belt,  it  aflords  sufficient  buoyancy  to  raise  the  diver  imme- 
diately to  the  surface. 

An  account  of  schemes  for  submarine  descent  would  hardly  be  com- 
plete without  some  allusion  to  projects  for  submarine  navigation,  of 
which  many  have  been  suggested.  An  early  instance  is  that  of 
Cornelius  Drebell,  or  Drebelle,  who  is  said  to  have  made  a  vessel  to  be 
rowed  imder  water,  which  was  tried  in  the  Thames  by  order  of 
James  I.,  and  carried  twelve  rowers,  besides  passengers.  This  vessel 
is  alluded  to  by  Robert  Boyle,  in  his  'New  Experiments  Physico- 
Mechanicall,  touching  the  Spring  of  the  Air,  and  its  effects,'  &c.,  pub- 
lished at  Oxford  ini  1660.  Pages  363-5  of  this  curious  work  contain 
an  account  of  Drebell's  experiment,  and  state  that  he  accounted  his 
chief  secret  to  be  "  the  composition  of  a  liquid  that  would  speedily 
restore  to  the  troubled  air  such  a  proportion  of  vital  parts  as  would' 
make  it  again,  for  a  good  while,  fit  for  respiration."  The  composition 
of  this  liquid  for  enabling  the  same  air  to  be  used  again  and  again,  was 
never  made  public.  Bi^op  Willuns,  who  also  favoured  some  other 
whimsical  projects,  devoted  a  whole  chapter  of  his  '  Mathematicall 
Magick,'  which  was  published  in  1648,  to  a  dissertation  '  Concerning 
the  possibility  of  framing  an  Ark  for  Submarine  Navigation.'  In  this 
work  (book  ii.,  chap.  5)  he  recites  the  difficulties  of  the  scheme,  but 
evidently  considers  Uiem  not  insiumountable ;  and  afterwards  he 
enlai^es  upon  its  advantages,  in  privacy,  security  from  pirates,  storms, 
ice,  &c.,  in  naval  warfare,  philosophical  experiments,  discoveries,  &&, 
and  at  length  states  that "  All  kind  of  arts  and  manufactures  may  be 
exercised  in  this  vesseL  The  observations  made  by  it  may  bee  both 
written  and  (if  need  were)  printed  here  likewise.  Severall  Colonies 
may  thus  inhabit,  having  .their  children  bom  and  bred  up  without  the 
knowledge  of  land,  who  could  not  chuse  but  be  amazed  with  strange 
conceits  upon  the  discovery  of  this  upper  world."  The  bishop  adds, 
**  I  am  not  able  to  judge  what  other  advantages  there  may  be  suggested, 
or  whether  experiment  would  fully  answer  to  these  notionall  conjec- 
tures." In  1774  a  projector  named  Day  lost  his  life  in  an  experimental 
descent  in  Plymouth  Sound,  with  a  vessel  of  about  50  tons  burden, 
which  he  thought  he  could  have  caused  to  rise  after  a  lapse  of  several 
hours ;  and  this  experiment,  of  which  an  account  is  given  in  the 
seventeenth  volume  of  the  '  Ajmual  Register'  (p.  245), led  to  the  publi- 
cation, in  the  following  year,  of  a '  Philosophical  Dissertation  on  the 
Diving  Vessel  projected  by  Mr.  Day,  and  sunk  in  Plymouth  Sound,'  by 
N.  D.  Falck,  M.D.,  which  contains  a  representation  and  minute  descrip- 
tion of  the  vessel,  an  account  of  the  ineffectual  attempts  to  raise  her, 
and  much  other  curious  matter.  One  of  the  most  successful  machines 
contrived  for  submarine  navigation  was  that  of  Mr.  Bushnell  of  Con- 
necticut, which  was  projected  in  1771,  and  completed  in  1775. 
Bushnell's  chief  object  appears  to  have  been  the  introduction  of  sub- 
marine warfare.  His  vessel,  which  was  propelled  by  screws,  somewhat 
resembling  those  now  in  use  for  steam-vessels,  is  described  in  the 
•  Transactions  of  the  American  Philosophical  Society,'  vol.  iv.,  p.  303, 
whence  the  account  was  copied  into  'Nicholson's  Journal,'  vol.  iv., 
p.  229.  The  subsequent  projects  of  Fulton  for  the  same  purpose 
have  been  referred  to  elsewhere.  [Fulton,  Robert,  in  Bioo.  Drv.] 
In  the  article  'Diving-Bell,'  in  the  ' Encydopeedia  Metropolitana,' 
written  by  Mr.  Babbage,  a  detailed  plan  is  laid  down  for  the  con- 
struction of  a  vessel  for  submarine  navigation.  Among  the  suggestions 
there  made  are  those  of  using  oxygen,  condensed  in  store-vessels,  to 
replenish  the  air,  and  of  absorbing  the  carbonic  acid  produced  by 
respiration,  either  by  cream  of  Ume,  or  by  a  strong  solution  of 
ammonia. 

DIVINING  ROD,  a  forked  branch,  usually  of  hazel,  by  which  it 
has  bee^  pretended  that  minerals  and  water  may  be  discovered  in  the 
earth.  The  rod,  if  slowly  carried  along  in  suspension,  dips  and  points 
downward,  it  is  affirmed,  when  brought  over  the  spot  where  the  con- 


cealed mine  or  spring  is  situated.  Other  mysterious  powers— such  as 
those  of  discovering  the  lost  boundaries  of  lands,  identifying  murderers, 
discovering  hidden  treasure,  and  even  of  detectW  the  birth-place  and 
parentage  of  foundlings — have  also  been  attributed  to  the  divining  rod. 
The  rod  is  sometimes  called  the  Virgula  Divina,  or  the  Bcunilus 
Divinatorius,  or  the  rod  of  Aaron,  or  the  Caduceus  (after  the  wand  of 
Mercury).  Many  persons  with  some  pretensions  to  science  have  been 
believers  in  the  powers  ascribed  to  liie  divining  rod.  George  Agricola, 
the  able  and  leamed  German  metallurgist  of  the  16th  century,  and  in 
later  times  John  Sperlingius  and  Theodore  Kirchmaierus,  who  have 
both  written  IHtpntatiunculcB  on  the  rod,  all  say  the  devil  is  in  it.  In 
1690  appeared  an  account  of  a  mason  in  Dauplun^,  "  who,  guided  by  a 
hazel  rod,  followed  a  murderer  for  forty-five  hours  over  land,  and  thirty 
hours  on  the  water."  Richelefc,  in  his  Dictionary  (art  '  Baguette 
Divinatoire '),  confesses  that  after  what  he  has  seen  he  cannot  entertain 
any  doubt  as  to  its  possessing  the  wondeiiul  qualities  ascribed  to  it. 
The  leamed  Morhoff,  who  was  eminent  for  biis  scientific  as  well  as 
literary  knowledge,  admits  that  it  is  not  dear  to  him  whether  the 
effects  be  natural  or  the  result  of  demoniac  agency.  M.  Thouvenot 
published  at  Paris,  in  1781,  a  '  Memoir  on  the  relation  of  the  phe- 
nomena of  the  Divining  Rod  to  those  of  Eleotridty  and  Magnetism ; ' 
and  Pryce,  in  his  '  Mineralogia  Comubiensis'  (fol.  1778),  has  collected 
accounts  of  numerous  successful  experiments  which  he  says  were  per- 
formed by  the  instrument.  Some  remarks  on  the  rod  and  on  the 
attempts  that  have  been  made  to  explain  its  fanded  operation,  may  be 
found  in  the  Marquis  le  Gendre's  '  Traits  de  I'Opinion ; '  and  there  is 
a  discussion  of  the  subject,  which  is  well  worth  reading,  both  for  the 
reflections  and  some  curious  facts  which  it  contains,  in  Beyle's  '  Dic- 
tionary,' in  the  notes  to  the  article '  Abaris.' 

The  present  century  has  not  been  without  its  contributions,  favour- 
able and  unfavourable,  to  the  pretensions  of  diviners.  Dr.  Button,  in 
1803,  in  his  edition  of  'Ozanam's  Recreations,'  ridictiled  the  whole 
subject  of  divination.  Lady  Nod,  mother  of  Lord  Byron,  hearing  of 
this  work,  wrote  to  inform  Button  that  she  herself  possessed  this 
disputed  power ;  that  she  had  been  induced  to  try  by  observing  the 
success  of  a  peasant  in  Provence ;  that,  in  company  with  Mr.  Dawson 
Turner,  at  Warlingham,  she  had  made  a  trial ;  that  the  hazel  twig  did 
turn  when  she  came  over  a  hidden  stream  of  water;  and  that,  so  far 
from  using  any  muscular  force  to  make  the  rod  turn,  "  her  thumbs 
and  fingers  became  quite  reddened  and  sore  from  the  efforts  she  made  to 
keep  it  from  turning."  Thus  challenged.  Button  invited  her  to  Wool- 
wich, where,  according  to  the  accounts  of  others  (but  not,  we  believe, 
of  the  leamed  mathematician  himself)  a  hidden  spring  of  water  was 
pointed  out  by  the  divining  rod.  Dr.  Berbert  Mayo,  in  a  series  of 
articles  published  in  '  Blackwood's  Magazine,'  in  1847,  on  the  Truths 
contained  in  Popular  Superstitions,  and  afterwards  collected  into  a 
volume,  placed  some  credence  in  the  divining  rod.  Be  states  it  as  a 
popular  belief  in  Cornwall,  that  about  one  person  in  forty  possesses 
the  faculty  of  discovering  Uie  locality  of  veins  of  copper  and  tin  by 
means  of  the  rod.  They  proceed  thus :  A  hazel  twig  is  cut  just  below 
where  it  forks ;  it  is  stripped  of  its  leaves ;  and  then  each  branch  is  cut 
to  about  a  foot  in  length,  leaving  a  stump  three  inches  long.  The 
hazel  fork  thus  prepared  is  to  be  held  by  the  branches,  one  in  each 
hand,  the  stump  or  point  projecting  forwards ;  the  arms  of  the  dowser 
or  diviner  hang  by  his  sides,  but  the  elbows  bdng  bent  at  a  right  angle, 
the  forearms  are  advanced  horizontally.  The  hands  are  held  eight  or 
ten  inches  apart,  the  knuckles  down,  and  the  thumbs  outwards ;  the 
ends  of  the  branches  appear  between  the  roots  of  the  thumbs  and 
fore-fingers.  The  experimenter  walks  over  the  ground  in  the  full 
expectation  that,  if  he  possess  the  mystic  gift,  as  soon  as  he  passes 
over  a  vein  of  metal,  or  an  undei-ground  spring,  the  fork  will  begin 
to  move  spontaneously  in  his  hand,  rising  or  falling  as  the  case  may 
be.  When  at  Nassau,  about  the  time  of  the  publication  of  his  papers. 
Dr.  Mayo  made  many  experiments  by  the  aid  of  a  young  man  named 
Edward  Seebold,  and  two  of  his  brothers,  together  with  two  other 
persons ;  these  persons  walked  many  times  to  and  fro,  on  a  piece  of 
ground  known  to  contain  water  beneath,  holding  prepared  twigs 
of  hazel  in  their  hands;  the  hazel  twigs  made  many  circular  and 
vibratory  movements,  apparently  involuntarily  on  the  part  of  the 
experimenters ;  but  Mayo  failed  to  draw  any  very  definite  conclusions 
on  the  matter :  and  in  a  later  edition  of  his  work,  in  1851,  he  stated 
that  Seebold  seemed  to  have  lost  the  power  altogether.  Mr.  Phippen, 
in  a  pamphlet  published  in  1853,  contends  for  the  practicability  of 
discovering  water,  metals,  and  coal  by  the  divining  rod.  It  appears 
that,  being  on  a  visit  to  his  brother,  a  surgeon  at  Wedmore,  in  Somer- 
setshire, the  two  were  induced  to  test  the  powers  of  two  dowsers  or 
professional  diviners,  named  Mapstone  and  Adams.  Mapstone  there- 
upon discovered  a  hidden  spring  of  water,  at  a  place  where  a  farmer 
named  Edwards  was  very  anxious  to  sink  a  welL  Adams  also  had  the 
reputation  of  having  dowsed  successfully  for  more  than  a  hundred 
wells,  discovering  not  only  water  but.  metal,  the  existence  of  which 
underground  had  not  been  previously  known  to  him.  When  these 
statements  were  made  public  in  two  of  the  London  newspapers,  Mr. 
Marshall,  one  of  the  partners  in  the  great  flax  factory  at  Leeds,  wroto 
to  ask  Mr.  Phippen  whether  the  facts  had  been  correctly  reported,  and 
whether  Adams  would  try  his  reputed  skill  in  Yorkshire  ?  A  meeting 
was  arranged ;  and  Mr.  Phippen  prints  in  his  pamphlet  Mr.  Marshall's 
account  of  what  took  place.     The  dowser  certainly  did  succeed  in 
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naming,  "with  a  great  approach  to  correctness,  the  exact  locality  of 
many  springs  underneath  the  ground ;  he  being  previously  blindfolded, 
and  led  about  in  various  directions.  The  power,  whatever  it  might  be, 
was  not  confined  to  a  mere  tpo€  of  water,  but  extended,  it  is  stated, 
to  a  line  or  hidden  watercourse.  Adams,  it  is  asserted,  found  that 
copper  and  inm  wire  succeeded  with  him  nearly  as  well  as  a  hazel 
twig. 

Scientific  men,  almost  without  exception,  regard  the  asserted  power 
as  a  fraud  or  a  delusion.  Devonshire  and  Cornwall  people  stoutly 
assert  its  reality.  M.  Chevreul,  in  an  essay  published  in  1854, 
*De  ]&  Baguette  Divinatoire,  du  Pendule  dit  Explorateur,  et  des 
Tables  Toumantes,  au  point  de  vue  de  I'Histoire,  de  la  Critique,  et 
de  la  Mdthode  Experimentale,'  classes  the  divining  rod  with  table- 
turning,  as  being  the  performances  of  persons  who  deceive  them- 
selves, but  do  not  knowingly  or  wilfully  deceive  others.  If  we  look 
at  the  old  practice  of  diyination  by  Bible  and  Key,  we  should 
probably  see  that  all  rest  on  the  same  basis.  Supposing  property  to 
have  been  stolen,  a  key  was  placed  in  a  Bible,  at  the  Ist  chapter  of 
RuUi,  or  the  19th  of  Proverbs,  or  the  50th  Psalm ;  the  main  body  of 
the  key  was  tied  tightly  in  the  book,  and  the  projecting  loop  or  handle 
.was  hung  loosely  on  a  finger ;  the  experimenter  repeated  the  names 
of  suspected  persons,  together  with  portions  of  the  said  chapters ;  and 
when  the  real  thief  was  named,  the  key  was  said  to  fall  off  the  finger. 
In  Eusabe  de  Salle's  '  Peregrinations  en  Orient,'  published  in  1840, 
the  author  describes  a  scene  which  he  witnessed  at  the  house  of  the 
Engli^  Consul  at  Aleppo,  between  an  English  lady  and  a  Syrian 
Chnstian  :  a  dispute  arose  whether  she  had  received  some  jewellery 
from  an  Aleppo  jeweller ;  she  tried  tha  Bible  and  Key  test,  and  found 
it  ten  against  herself ;  whereupon  she  left  the  room  directly,  made  a 
search,  and  found  the  jewels  in  a  drawer. 

The  subject  has  lately  been  a  good  deal  discussed.  The  prevailing 
opinion  among  those  who  would  dispassionately  apply  scientific  tests, 
appears  to  be  that  the  whole  is  an  example  of  the  phenomenon  of 
expectant  attention,  or  the  effect  of  dominant  impression  on  the  mind, 
acting  unfonsrioudy  upon  and  through  the  nerves  and  muscles. 
DIVINITY.    rTHEOLooT.] 

DIVISIBILITY,  DIVISOR.  Any  number  or  fraction  admits  of 
division  by  any  other,  in  the  extended  arithmetical  sense  which  con- 
siders jsarte  of  a  time  as  well  as  times.  Thus  12  contains  8  a  time  and 
half  a  time,  or  12  divided  by  8  gives  14*  The  adjective  divinble  is 
nevertheless  applied,  not  to  any  number  as  compared  with  any  other, 
but  only  as  compared  with  such  numbers  as  are  contained  a  whole 
dumber  of  times  in  the  first.  Thus  12  is  said  to  be  divisible  by  6, 
and  is  said  to  be  not  divisible  by  8.  Or,  both  in  arithmetic  and 
algebra,  divisible  means  "  divisible  without  introducing  fractions  into 
the  result." 

The  number  of  divisors  which  any  number  admits  of  is  foimd  as 
follows.  Ascertain  every  prime  number  which  will  divide  the  given 
number,  and  how  many  successive  times  it  will  do  so.  Add  one  to 
each  of  these  numbers  of  times,  and  multiply  the  results  together. 
Thus,  the  number  860  is  made  by  multiplying  together  2,  2,  2,  8,  8,  6; 
or  is  divisible  by  2  three  times  (8  + 1  =  4),  by  8  twice  (2  + 1  =  3),  and 
by  5  once  (1  +  1  =  2).  And  4  x  3  x  2 = 24,  the  nimiber  of  divisors  which 
3U0  admits  of.    But  among  the  24  divisors  are  included  1  and  360. 

DIVISIBILITY  OF  MATTER.  Every  substance  with  which  we 
are-  acquainted  admits  of  being  divided  into  parts,  and  each  of  these 
may  be  repeatedly  subdivided.  Indeed  no  limit  has  been  assigned  to 
this  process  of  continual  subdivision,  although  it  is  probable  from 
chemical  reasoning,  that  the  ultimate  elements  of  matter  are  indivi- 
sible and  unalterable,  whence  they  are  called  atoms.  [Atomic  Theory.] 
We  know  nothing  of  the  absolute  size  of  these  atoms,  except  that  they 
cannot  exceed  certain  magnitudes  which  may  be  calculated,  but  of 
their  extreme  minuteness  we  can  form  no  correct  idea.  The  following 
example  from  Tomlinson's  'Introduction  to  the  Study  of  Natund 
Philosophy  *  wiU  show  how  vain  figures  sometimes  are  to  give  adequate 
ideas  of  truth.  It  can  be  proved  by,  geometrical  reasoning,  invented 
by  Sir  Isaac  Newton,  that  "  a  film  of  soapy  water  will,  if  carefully 
protected  from  all  disturbance,  hold  together  until  it  has  been  reduced 
by  draining  to  the  thickness  of  less  than  a  2,600,000th  of  an  inch. 
Pure  water  will  not  hold  together  in  this  way,  but  the  admixture  of 
less  than  the  hundredth  of  its  bulk  of  soap  will  confer  this  property  on 
the  whole  of  the  water.  Now,  in  order  to  produce  this  effect,  it  is 
evident  that  there  must  be  a  portion  of  soap  (at  least  one  atom)  in 
every  cubic  2,600,000th  of  an  inch  of  the  solution.  But  the  soap, 
when  dry,  occupies  less  than  100th  of  the  bulk  of  the  solution. 
Therefore  a  single  atom  of  soap,  in  the  solid  state,  cannot  possibly 
occupy  so  much  as  the  hundredth  of  a  cubic  2,600,000th  of  an  inch ; 
that  is,  not  so  much  as  a  1,767  trillionth  (1,767,000,000,000,000,000, 
000th)  of  a  cubic  inch."  In  the  same  work  an  example  is  given  in 
which  Dr.  Thomson,  the  chemist,  shows  that  an  atom  of  lead  cannot 


jjth  of  a  grain,  while  the  atom  of  sulphtu:  by 
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weigh  more  than  •g^^^^ 

which  the  lead  is  made  visible  cannot  weigh  more  than  a^oja.t.(A'.wo(> 
of  a  groin. 

Writers  on  natural  philosophy  are  accustomed  to  excite  the  astonish- 
ment of  their  readers  by  details  respecting  the  divisibility  of  gold,  the 
enduring  scent  of  musk,  the  minuteness  of  the  blood  discs,  the  attenu- 


ated but  complicated  structure  of  the  spider's  thread,  the  thousaxids  of 
infusoria  which  might  swim  side  by  side  through  the  eye  of  a  needle, 
&c.,  but  such  details  as  tiese  are  of  very  little  use  except  to  prove 
what  we  already  abimdantly  know,  that  matter  is  divisible,  and  that 
the  limit  of  that  divisibility  has  not  been  defined,  even  supposing  the 
philosopher  to  have  powers  adequate  to  the  definition. 

DIVISION,  the  process  of  ascertaining  how  many  times  and  parte 
of  times  one  number  is  contained  in  another.  The  usual  arithmetical 
rule  consists  in  a  continual  approximation  to  the  result  required.  ^  We 
write  undemeatib, — 1,  the  common  process ;  2,  that  of  which  it  is  an 
abbreviation ;  8,  a  short  summary  of  the  rationale. 


8)23475(29841 
16 
74 

27 

?! 
85 


8)28475(2000 

16000    900 

7476     80 

7200       4 

276 
240 

83 

82 


The  whole  contains  a  number  as  often  as  all  its  parts  put  together 
contain  that  number:  a&d  23  meaning  23,000,  and  16  being  the 
highest  multiple  of  8  below  23,  then  the  16,000,  which  is  part  of 
23,000,  contains  2000  eights,  and  it  is  left  to  be  seen  how  often  the 
remaining  7000,  and  the  476  (making  7476)  contain  8.  The  74  is 
7400,  and  9  times  8  being  72,  the  7200  which  is  part  of  7400,  contains 
900  eights,  and  it  is  left  to  be  seen  how  often  the  remaining  200  with 
the  76  (making  276)  contains  8.  The  27  is  270,  of  which  the  part  240 
contains  80  eights,  and  the  remaining  80  together  with  the  5  (making 
86)  is  left.  Of  this,  82  contains  4  eights,  and  the  remaining  3  do^ 
not  contain  8  so  much  as  one  time,  but  the  eighth  part  of  3  units  is 
three  times  the  eighth  part  of  a  unit,  or  }  :  whence  the  answer.  ^ 

In  finding  how  many  times,  or  parts  of  timeft,  one  fraction  b  con- 
tained in  another,  the  following  principle  is  applied.  If  two  numben 
or  fractions  be  multiplied  by  any  number,  the  number  of  times,  or 
parts  of  times,  which  the  first  contains  the  second,  is  not  altered. 
Thus  7  contauis  2  just  as  14  contains  4,  or  as  21  contains  6,  ftc.  If 
then  we  take  two  fractions,  such  as  f  and  ^,  it  follows  that  f  contains 
^  just  as  77  times  f  contains  77  times  ^,  or  as  38  contains  14  :  that  i«. 
2  times  and  ft  of  a  time.  This  may  easily  be  shown  to  give  the  com- 
mon rule. 

The  division  of  one  decimal  fraction  by  another  presents  a  difficulty, 
slight  indeed,  but  quite  sufficient  to  prevent  most  persons  from  be- 
coming expert  in  the  use  of  tables.  The  rules  given  are  frequently 
incomplete,  and  always  such  as  would  render  even  a  pracUsed 
computer  liable  to  mistake.  The  question  is  how  to  place  the 
decimal  point  rightly  in  the  result,  and  this  may  be  best  done  a 
follows : — 

1.  Alter  the  dividend  or  divisor  by  annexing  ciphers,  until  both 
have  the  same  number  of  decimal  places.    This  being  done— 

2.  Annex  as  many  ciphers  to  the  dividend,  or  take  away  as  many 
from  the  divisor  (or  partly  one  and  partly  the  other)  as  there  are  to  be 
decimal  places  in  the  result :  then  divide  as  in  whole  numbers,  and 
mark  off  the  given  number  of  decimal  places. 

Example  I. — Find  out,  to  three  decimal  places,  how  often  *076  is 
contained  in  32*1. 

First  step :      -076  and  82-100. 
Second  step  :  -076  and  32*100000. 

76)82100000(422868-rem.  82. 
Answer.    422*368. 

Example  II.— -Find  out,  to  7  decimal  places,  how  often  (what  frac 
tion  of  a  time)  286*6  is  contained  in  '001. 

First  step :      236*500  and  '001. 

Second  step  :  286*6      and  '00100000 ;  namely,  two  ciphers  struck 
off  the  divisor  and  five  annexed  to  the  dividend  (making  teven), 

2866)100000(42-rem.  670. 
Answer.    -0000042. 

In  making  complicated  divisions,  it  is  much  the  shortest  plan,  and 
very  much  the  safest,  to  I  e  ;in  by  forming  the  first  nine  multiples  of 
the  divisor  by  continued  addition  (forming  the  tenth  for  proof). 

DIVISION  OF  EMPLOYMENTS,  in  political  economy,  is  an 
important  agent  in  increasing  the  productiveness  of  labour.  It  is  by 
labour  alone  that  wealth  is  produced.  It  is  a  law  of  man's  nature,  that 
"  by  the  sweat  of  his  face  he  shall  eat  bread ; "  and  in  return  for  his 
labour  he  acquires  various  sources  of  enjoyment.  The  ingenuity  with 
which  he  has  been  endowed,  and  the  hard  neoessitieB  of  his  condition, 
lead  him  to  discover  the  most  effective  means  of  applying  his  labour  to 
whatever  objects  he  may  be  seeking  to  attain.  Ho  desires,  first,  to 
work  no  more  than  is  necessary ;  and  secondly,  to  obtain  the  largest 
return — the  most  abundant  enjoyment,  for  his  industry.  He  soon  &)da 
that  his  own  unaided  labour  will  scarcely  provide  for  him  the  barest 
necessaries,  and  that  ease  or  enjoyment  is  unattainable.  Thus,  instead 
of  each  roan  labouring  separately  and  independently  of  all  others,  many 
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men  oombine  together  lor  aeciuing  the  varioua  objects  of  life,  by  means 
of  their  joint  labour ;  and  thu  combination  of  labour  leads  to  division 
of  emplojrmenta.  Labour  ia  naturally  exerted  in  these  two  forms  in 
the  very  earliest  stages  of  society.  The  first  pair  whom  Qod's  ordi- 
nances and  their  own  instinct  united,  must  have  combined  for  the 
support  of  themselves  and  their  common  family,  and  diversity  of  sex 
alone  must  have  produced  distinct  employments.  Among  savages  the 
man  engages  in  the  chace,  for  which  he  has  a  natural  predilection,  and 
for  which  his  strength  adapts  him,  while  his  mate  rears  their  children 
and  executes  those  functions  which  are  suited  to  her  sex,  but  which 
are  aa  conducive  to  the  comfort  of  both  as  if  both  performed  them.  In 
this  manner  a  division  of  employments  naturally  arises^  and  each  family 
affords  an  example  of  its  origin  and  character.     . 

This  combination  for  a  common  object,  succeeded  by  a  division  of 
employments,  pervades  every  process  of  human  industry,  and  increases 
in  variety  and  complexity  with  the  growth  of  civilisation.  One  of  the 
earliest  forms  of  industry  is  that  of  fishing,  and  none,  perhaps,  exem- 
plifies more  aptly  the  mode  in  which  labour  is  necessarily  applied  to 
the  purposes  of  life.  A  man  desirous  oi  building  a  fiahiog-boat  may 
cut  down  a  tree,  without  any  assistance  from  others,  and  may  even 
hew  it  into  shape ;  but  if  it  be  larger  than  a  mere  canoe  he  cannot,  by 
his  own  strength,  remove  it  from  Uie  spot  on  which  the  tree  had  fallen, 
and  launch  it  upon  the  sea.  To  effect  this,  others  must  oombine  their 
strength  with  his.  To  manage  a  boat  the  labour  of  more  than  one 
man  is  ordinarily  required,  and  the  larger  the  boat  the  greater  must 
be  the  number  who  combine  to  navigate  it  If  they  paddle  or  row  it, 
their  labour  is  simply  combined  for  one  purpose  and  in  one  manner, 
except  that  one,  instead  of  rowing,  may  probably  steer  the  boat  As 
the  art  of  navigation  improves  and  its  objects  become  multiplied,  in 
addition  to  a  more  extensive  combination  of  men  in  pursuit  of  the 
same  objects,  a  diversity  of  employments  ensues.  In  a  deep-sea 
fishery,  some  attend  to  the  nets,  others  to  the  sails ;  and  on  their 
return  to  land,  some  arrange  the  nets  to  dry  and  repair  them,  while 
others  are  engaged  in  disposing  of  the  fish. 

From  these  lUustrattons  it  is  evident  that  the  cause  of  a  division  of 
employments  is  to  be  sought  in  the  nature  and  circumstances  of  man. 
It  is  not  the  result  of  extraordinary  foresight,  but  is  suggested  by  the 
most  common  exigencies  of  life ;  its  convenience  is  obvious,  but  the 
feeling  which  prompts  men  to  adopt  it  is  spontaneous  and  as  it  were 
intuitive.  It  is  a  social  necessity,  and  the  very  foundation  of  at^y  social 
system  whatever,  yet  it  is  practised  almost  imconsciously  by  the  greater 
part  of  mankind.  Its  existence,  however,  lies  so  open  to  ohseirvation 
that  it  is  scarcely  to  be  ranked  as  a  discovery  of  political  economy ;  but 
that  science,  having  noted  the  facts  of  a  combination  of  labour  and  a 
division  of  employments,  explains  their  uses  and  results ;  and  in  pur- 
suing these  inquiries  it  develops  some  of  the  most  important  principles 
connected  with  the  production  and  distribution  of  wealth.  To  these 
inquiries  we  must  now  devote  our  attention. 

As  labour  is  the  lot  of  man,  it  is  desirable  that  his  labour  should  be 
as  productive  as  possible,  in  order  that  the  sum  of  his  enjoyments 
should  exceed  that  of  his  endurance.  This  result  is  attained  by  several 
men  combining  their  labour  for  one  object,  and  pursuing  different  em- 
ployments for  their  reciprocal  benefit,  instead  of  each  man  labouring 
indepoodently  for  himself  and  employing  himself  in  the  same  manner 
as  all  other  men.  A  division  of  employments,  therefore,  is  not  only  a 
natural  incident  of  labour,  but  is  an  important  auxiliary  of  human 
enjoyment.  The  means  by  which  it  adds  to  the  efficacy  of  labour  are 
described  by  Adam  Smith  to  be — 1st,  an  "  increase  of  dexterity  in 
every  particular  workman ; "  2ndly,  "  the  saving  of  the  time  whidi  is 
commonly  lost  in  passing  from  one  species  of  work  to  another ;  **  and, 
3rdly,  **  the  invention  of  a  great  number  of  machines  which  facilitate 
and  abridge  labour,  and  enable  one  man  to  do  the  work  of  many : "  to 
which  may  be  added,  4thly,  the  separation  which  it  causes  between 
labour  and  the  direction  of  labour;  5thly,  the  power  which  it  gives  of 
using  machiaery  effectually,  when  invented ;  6thly,  the  opportunities 
of  exchange  which  it  affords,  and  the  means  ol  availing  ourselves  of  the 
enjoyments  arising  from  the  natural  capabilities  of  the  soil,  cUmate, 
situation,  or  mineral  productions  of  different  parte  of  the  world,  and  of 
the  peculiar  aptitude  of  their  inhabitants  for  various  kinds  of  industry. 

1.  The  superior  dexterity  of  workmen  engaged  exclusively  in  one 
occupation  is  universally  known.  **  Use  is  second  nature,"  and  when  a 
man  has  been  long  accustomed  to  a  particular  employment,  not  only 
has  he  acquired  great  dexterity,  but  his  mind  appears  to  be  endowed 
with  faculties  specially  adapted  to  his  business.  The  jockey  seems  to 
have  been  bom  for  the  saddle ;  the  saUor  for  the  ship :  both  are  active, 
intelligent,  dexterous ;  but  fimcy  their  occupations  exchanged  or  com- 
bined !  the  sailor  in  the  saddle,  the  jockey  at  the  hekn ;  or  both  alter- 
nately riding  the  favourite  horse  at  Newmarket  and  furling  the  top- 
gallants of  a  three-decker  at  Spithead  !  The  constant  exercise  of  the 
faculties  in  any  art  or  business  gives  them  an  aptitude  for  it,  which  to 
others  is  a  matter  of  astonishment.  The  eye  and  the  hand  perform 
their  offices  with  such  precision  and  rapidity,  that  their  work  seems 
spontaneous,  as  it  were,  and  independent  of  the  will  of  the  workman. 
Without  deliberation,  almost  without  care,  the  business  is  done ;  and 
done  better  than  others  could  do  it  with  the  greatest  pains.  AU  pro- 
cesses of  art  and  manufacture,  and  the  daily  experience  of  all  men, 
confirm  this  statement  as  an  unquestionable  fact.'-(fiabbage,'  Economy 
of  Machinery  and  Manufactures.')    The  advantages  of  peculiar  skill  are 


that  men  can  work  better  and  faster,  that  the  products  of  their  labour 
are  more  valuable  and  more  abundant,  and  that  their  contributions  to 
the  general  stock  of  the  world's  enjoyments  are  multiplied.  By  fol- 
lowing out  these  advantages  through  all  their  relations,  they  will  be 
found  to  be  the  primary  source  of  wealth ;  and,  in  a  moral  point  of 
view,  the  main  cause  of  social  progress  and  of  the  development  of  the 
highest  faculties  of  man. 

2.  "  The  saving  of  time  which  is  commonly  lost  in  pMwing  from  one 
species  of  work  to  another"  enables  a  man  who  is  constantly  engaged 
in  one  process  to  perform  more  work  than  he  would  have  been  able  to 
get  through  in  the  course  of  a  day,  if  he  had  been  required  to  change 
his  employment.  For  this  reason,  as  well  as  on  account  of  his  skill,  a 
division  of  employments  makes  his  labour  more  productive. 

8.  The  invention  of  tools  and  machinery  is  the  most  effective  aux- 
iliary of  labour,  and  it  is  necessarily  promoted  by  a  division  of  employ- 
ments. Those  who  are  constantly  attending  to  one  business  or  descrip- 
tion of  labour  must  become  best  acquaint^  with  its  requir«nents — 
their  observation  and  experience  are  concentrated  upon  it — their 
interest  urges  them  to  facilitate  their  own  exertions.  How  many 
inventions  are  due  to  workmen  employed  in  manual  labour  the  history 
of  the  steam-en^e  and  of  the  cotton  manufacture  will  furnish  ex- 
amples; but  it  is  not  in  the  case  of  workmen  alone  that  division  of 
employments  facilitates  invention.  Their  employers  also  have  their 
whole  minds  bent  upon  improving  their  business;  and  amidst  the 
multiplication  of  trades  arise  engineers  and  machinists,  whose  sole 
business  it  is  to  construct,  improve,  and  invent  machinery,  aided  by  all 
the  lights  of  theoretical  science.  And  this  leads  us  to  the  fourth  ad- 
vantage of  a  division  of  employments. 

4.  If  all  men  were  doing  the  same  thing,  and  working  for  themselves 
unaided  by  others,  their  condition  would  never  be  improved ;  but  by 
following  particular  occupations,  those  who  exert  most  skill  and  in- 
dustry produce  more  than  they  require  for  their  own  subsistence,  and 
reserve  a  fund  for  the  employment  of  others.  [C^fitil.]  And  thus 
there  grows  up  from  the  midst  of  the  people  a  class  of  employers  who 
direct  the  labour  of  others.  Until  labour  is  so  directed  and  maintained 
by  the  previous  accumulation  of  capital,  it  is  comparatively  ineffectual ; 
and  while  a  division  of  employments  is  a  powerful  agent  in  producing 
capital,  the  latter,  in  its  turn,  facilitates  a  further  subdivision.  Without 
it,  indeed,  a  system  of  division  can  only  be  carried  out  imperfectly  and 
to  a  very  small  extent  The  growth  of  capital  also  gives  to  many  men 
the  glorious  privil^e  of  leisure,  exempts  them  from  the  necessity  of 
labour,  and  leavQi  them  free  to  study,  to  reflect,  to  observe,  to  reason 
and  investigate.  From  this  class  arise  men  of  sdenoe  and  of  letters — 
philosophers,  statesmen,  historians,  poets.  And  even  with  Uiese  the 
apportionment  of  a  peculiar  province  gives  power  to  their  minds,  and 
expands  their  knowledge.  Their  natural  talents  are  developed,  and 
their  aptitude  for  particular  pursuits  becomes  as  conspicuous  in  intel< 
lectual  industry  as  that  of  other  men  in  manual  operations. 

5.  Adam  Smith  speaks  of  the  importance  of  a  division  of  employ- 
ments as  leadiog  to  the  invention  of  machinery,  but  passes  over  its 
utility  in  using  machinery  effectually,  when  invented.  Every  part  of 
a  large  machine  requires  workmen  whose  sole  business  it  is  to  work  in 
unison  with  its  peculiar  movement  So  distinct  are  these  various 
processes— so  diverse  their  character— that  in  all  large  manufactures 
there  is  an  extensive  vocabulary  of  names  by  which  operatives  working 
in  the  very  same  factory  are  distinguished.  Without  such  a  sub- 
division of  peculiar  employments  the  most  ingenious  machinery  would 
be  useless :  and  thus  while  machinery  multiplies  distinct  operations  of 
labour,  these  are,  in  their  turn,  essential  to  its  efficacy. 

6.  Adam  Smith  assigns  the  origin  of  a  division  of  employments  to 
the  ''  trucking  disposition  "  of  numkind— to  their ''  propensity  to  truck, 
barter,  and  exchange  one  thing  for  another  "  (b.  i  c.  ii.).  This  love  of 
barter  however  is  only  a  secondary  cause :  men  have  no  natural  taste 
for  it ;  but  use  it  as  a  means  of  obtaining  the  various  objects  which 
they  desire.  If  they  could  obtain  them  without  the  trouble  of  barter, 
they  would  unquestionably  not  follow  barter  as  an  amusement,  any 
more  than  they  would  work  if  they  could  get  what  they  wanted 
lyithout  labour.  So  far,  then,  from  the  trucking  disposition  of  men 
being  the  cause  of  a  division  of  employments,  it  would  appear  that 
a  division  of  employments  is  rather  the  proximate  cause  of  commerce. 
For  if  all  men  'worked  in  the  same  manner  and  produced  the  same 
things,  there  would  be  nothing  to  exchange :  but  as  soon  as  men  learn 
to  devote  themselves  to  the  production  of  one  commodity,  the  whole 
of  which  they  cannot  consume,  they  must  exchange  the  produce  of 
their  labour  with  others,  who  have  been  producing  objects  which  they 
desire  to  possess.  This  is  an  intelligible  origin  of  barter  and  commerce 
— consistent  with  the  natural  propensities  of  nuinkind,  and  not  re- 
quiring for  its  support  the  strained  hypothesis  that  men  have  an  innate 
disposition  to  truck.  But  a  division  of  employments,  like  barter,  is 
itself  but  a  secondary  cause ;  and  both  alike  must  ultimately  be  re- 
ferred to  the  one  original  cause  of  s^  fomis  of  industry — ^the  desire 
of  mankind  to  possess  various  enjoyments  which  are  only  to  be  (^ed 
by  labour. 

This  would  appear  to  be  the  natural  course  of  social  progress.  First, 
a  man  applies  himself  to  a  particular  business  because  he  has  facilities 
for  following  it  One  man  lives  by  the  sea  and  is  a  fishennan ; 
another  lives  near  the  forest  and  hunts  game.  Each  could  obtain  more, 
of  this  particular  food  than  he  requires  for  his  own  use,  jmd^zna|c. 
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desire  some  little  Tariety.  Under  these  circumstances  it  is  very  natural 
that  they  should  effect  exchanges  with  each  other — not  for  the  mere 
love  of  barter — but  for  the  love  of  food.  But  such  an  exchange  could 
not  be  made  between  two  men  who  both  lived  by  fishing — nor  between 
two  others  who  both  lived  by  hunting ;  for  under  such  circumstances 
neither  party  would  have  anything  to  offer  but  that  of  which  the  other 
already  had  enough.  It  is  perfectly  true  that  without  barter  no  ex- 
tensive division  of  employments  can  exist ;  but  it  is  clear  that  barter 
is  the  immediate  effect  rather  than  the  cause  of  such  division.  Of  the 
influence  of  commerce  upon  the  division  of  employments  we  shall  have 
to  speak  presently ;  but  in  this  place  it  is  sufficient  to  show  that  the 
production  of  different  commodities  beyond  the  immediate  wants  of 
those  who  produce  them  enables  men  to  barter,  by  giving  them 
something  to  offer  in  exchange ;  and  that  afterwards  the  advantages 
derived  from  barter  are  an  encoiiragement  to  further  production  of 
the  same  kind. 

When  this  state  of  things  has  been  once  established,  men  avail  them- 
selves of  all  the  natural  advantages  of  their  several  positions,  and  apply 
themselves  to  the  production  of  those  commodities  for  which  they 
have  peculiar  facilities.  In  one  country  minerals  can  be  drawn  from 
the  bowels  of  the  earth  in  unlimited  abundance;  in  another  the  fruits 
of  the  earth  teem  upon  its  surface — fostered  by  a  genial  climate  and  a 
fertile  soil.  The  inhabitants  of  these  countries  naturally  seek  to 
develope  the  resources  of  the  earth  which  are^within  their  reach.  They 
labour  effectively  and  produce  abundance  of.  their  particular  conmao- 
dities,  which  they  give  in  exchange  for  other  things  which  they  cannot 
produce  themselves,  but  which  they  desire  to  enjoy :  and  thus  a 
division  of  employments,  by  the  aid  of  an  extended  commerce,  distri- 
butes over  the  whole  world  the  advantages  of  soil,  climate,  situation, 
and  mineral  productions,  obtained  by  the  experience  and  skill  of  men 
who  have  adapted  their  talents  to  the  circumstances  of  each  country. 

Having  thus  hastily  enumerated  the  several  ways  in  which  a  division 
of  employments  adds  to  the  efficacy  of  human  labour,  and  increases 
the  enjoyments  of  men,  let  us  inquire  in  what  manner  it  is  restrained 
and  limited.  It  may  be  collected  from  several  of  the  preceding  re- 
marks, that  the  power  of  distributing  men  into  particular  employ- 
ments must  be  limited  by  the  extent  of  the  market  in  which  the 
produce  of  their  labour  may  be  exchanged.  When  there  are  no  means  of 
exchanging,  men  [must  provide  everything  for  themselves  that  they 
require ;  and  there  is  no  further  division  of  employments  than  that 
wMch  necessarily  takes  place  in  families,  and  in  the  most  simple  forms 
of  industry.  So  in  every  degree  in  which  the  situation  and  circum- 
stances of  men  give  facilities  6f  exchange,  do  particular  employments 
become  assigned  to  individuals.  A  viUage  draper  sells  all  lunds  of 
drapery,  together  with  hats,  shoes,  coats,  smock-frocks ;  nay,  in  some 
villages  there  is  but  one  shop,  in  which  nearly  every  kind  of  trade  is 
carried  on.  In  a  populous  city,  on  the  other  hand,  trades  are  almost 
indefinitely  subdivided.  And  why  is  this  ?  Solely  because  of  the 
extent  of  the  market.  In  the  one  case,  if  a  man  sold  nothing  but 
hats,  he  could  not  gain  a  livelihood,  and  therefore  he  seUs  coats,  smock- 
frocks,  shoes,  and  aJl  kinds  of  drapery— everything,  in  fact,  which  the 
people  round  about  him  are  likely  to  buy.  In  the  other  case,  there  is 
so  large  a  demand  for  hats,  that  a  man  can  gain  a  better  livelihood  by 
the  exclusive  sale  of  them,  than  by  a  heterogeneous  trade  like  that 
of  the  village  shopkeeper. 

But  while,  by  means  of  exchange,  employments  are  thus  subdivided, 
the  labour  of  many  men  is  most  efficiently  combined  in  producing 
particular  results.  The  combinations  of  industry  for  one  object  are 
often  truly  wonderful^ while  the  employments  of  those  who  are  really 
co-operating  with  one  another  are  so  distinct  that  they  are  wholly 
imconscious  of  any  combination  at  all;  nor  is  their  combination  at 
once  perceptible  to  others.  If  you  ask  a  man  "  who  made  Us  coat  ? " 
— ^he  will  naturally  answer  "  his  tailor."  But  ask  him  to  enumerate 
the  persons  who  had  contributed  to  its  production,  and  he  will  pause 
long  before  he  attempts  any  answer,  however  incomplete.  He  will  be 
reminded  of  the  grazier,  the  shepherd,  the  wool-salesman,  the  various 
workmen  in  the  doth  factory — the  button-makers,  the  manufacturers 
of  silk,  and  thread,  and  needles :  but  still  the  catalogue  will  be  im- 
perfect. In  producing  the  raw  materials,  and  in  conveying,  selling, 
and  inanufacturing  them,  the  diversity  of  occupations  is  extraor- 
dinarily great.  Each  man  attends  to  his  own  business,  and  scarcely 
thinks  of  ^  its  relations  to  the  business  of  other  people ;  and  yet  all  are 
co-operating  in  the  most  effectual  manner,  for  the  most  perfect  and 
economical  manufacture  of  this  finished  work  of  varied  art. 

The  general  operation  of  the  principles  of  a  combination  of  labour 
and  division  of  employments  has  now  been  sufficiently  explained  so  far 
as  it  relates  to  the  efficiency  of  human  industry.  Of  its  effects  upon 
the  distribution  of  wealth  (another  important  branch  of  political 
economy)  no  more  need  be  said,  than  that  by  multiplying  the  modes  in 
which  industry  is  made  productive,  it  is  the  main  cause  of  the  various 
grades  of  society  which  exist  in  all  civilised  countries.  The  different 
employments  of  men  determine  their  social  position  as  labourers  or 
employers  of  labour ;  and  the  wealth  arising  from  the  effective  employ- 
ment of  labour  is  distributed,  through  the  several  classes,  as  rent, 
profits,  and  wages. 

It  has  been  urged  as  an  objection  to  an  extended  division  of  employ- 
inentA,  that  it  unfits  men  for  any  change  of  business  which  altered 
circumstances  may  require ;  and  that,  on  that  account,  great  misery  is 


caused  when  the  demand  for  any  particular  kind  of  labour  is  reduced. 
Of  this  position  the  hand-loom  weavers  of  England  and  Scotland  are  a 
familiar  example,  who  are  said  to  have  been  thrown  out  of  employment 
by  the  extension  of  machinery.  That  they  have  been  reduced  to  great 
distress  is  certain;  but  in  their  employment  there  was  nothing  to 
unfit  them  from  engaging  in  power-luom  weaving.  On  the  contrary, 
the  transition  from  one  employment  to  the  other  would  have  been 
perfectly  natural;  but  they  preferred  their  independent  life  to  the 
discipline  of  a  factory,  and  for  that  and  other  reasons  per^sted  in 
continuing  in  their  old  trade.  In  the  mean  time  thousands  of  agri- 
cultural labourers  and  their  families,  whose  occupations  had  b«en 
totally  dissimilar,  flocked  into  the  manufacturing  districts,  and  readily 
learned  their  new  business.  This  example,  therefore,  instead  of 
sustaining  the  objection,  proves  that  a  division  of  employments  doee 
not  disable  men,  so  much  as  might  be  expected,  from  transferring 
their  labour  to  other  departments  of  industry  whenever  a  sufficimt 
inducement  attracts  them.  But  any  interruption  or  change  in  the 
ordinary  course  of  industry  is  necessarily  productive  of  temporary 
suffering  to  the  working  classes,  from  whatever  cause  it  may  arise ;  and 
an  alteration  in  the  forms  of  applying  labour  is  but  one  out  of  many 
such  causes.  Yet  much  as  this  evil  muut  be  deplored,  it  is  a  satis- 
faction to  know  that  it  is  only  occasional,  temporary,  and  partial  in  it^ 
operation,  while  the  permanent  welfare  of  mankind  is  promoted  by  aU 
those  means  which  render  industry  most  productive  and  multiply  the 
sources  of  human  enjoyment. 

Another  objection  to  a  minute  subdivision  of  employments  is,  that 
it  reduces  vast  masses  of  men  to  the  condition  of  oi^gamsed  machines, 
uses  them  like  tools,  and  uses  them  as  such  merely  because  machinei 
have  not  yet  been  invented  to  do  their  work.  From  these  fads,  which 
are,  to  a  certain  extent,  undeniable,  it  is  inferred  that  the  moral  and 
intellectual  character  of  men  is  degraded.  This  inference,  however,  is 
not  supported  by  experience.  Agricultural  employments  are  less  sub- 
divided than  trades  and  manufactures ;  but  no  one  wiU  contend  that 
the  farm  labourer  is  ordinarily  more  intelligent  than  the  operative,  or 
that  his  morals  are  decidedly  superior.  In  comparing  their  relative 
condition,  we  shall  be  led  into  error  if  we  confine  our  attention  to  the 
influence  of  a  division  of  employments.  In  the  lower  departments  of 
labour  the  work  is  rarely  of  a  kind  to  enlarge  the  understanding, 
whether  it  consist  of  a  combination  of  several  occupations  or  of  one 
only ;  and  in  either  case  the  greater  part  of  a  man's  time  is  engaged  in 
his  daily  worL  It  is  therefore  to  the  circumstances  by  whidi  he  is 
surrounded,  rather  than  to  the  nature  of  his  work  itself,  that  we  must 
generally  refer  his  condition.  In  thinly  peopled  countries  there  can  be 
comparatively  little  division  of  employments,  and  in  populous  cities 
the  principle  of  division,  for  reasons  already  explained,  is  carried  very 
far.  In  the  one  case  the  intercourse  of  persons  with  each  other  is  very 
confined,  and  ia  enlivened  with  scarcely  any  variety;  in  the  other  case 
persons  are  crowded  together,  and  brought  into  continual  intercourse. 
These  opposite  circumstances  produce  different  results  for  good  and  for 
evil  The  intelligence  of  mankind  is  unquestionably  increased  by 
extended  intercourse  with  one  another:  their  morals,  at  the  same 
time,  are  more  liable  to  corruption.  In  larjge  cities  they  are  exposed 
to  more  temptations — they  are  under  less  restraint ;  and  above  all, 
they  have,  almost  universally,  higher  wages,  which  enable  them  to 
indulge  their  propensities  more  freely.  Much  of  the  intellectual 
disparity  of  rural  and  town  populations  might  be  removed  by  an 
efficient  system  of  education,  by  which  men  would  be  better  qualified 
to  observe  and  reflect  upon  the  objects  by  which  they  may  be  sur- 
rounded; and  great  would  be  the  moral  influence  of  education  in 
rendering  high  wages  innocuous,  by  offering  liberal  sources  of  re- 
creation to  the  operative,  more  attractive  than  the  temptations  of 
vice. 

But  to  all  objections  it  may  be  answered,  that  a  division  of  employ- 
ments is  an  imperative  law  of  civilisation.  Where  land  is  abundant, 
families  naturally  scatter  themselves  over  it,  and  provide  for  them- 
selves nearly  all  that  they  want.  More  than  they  want  they  do  not 
produce,  as  there  is  no  market ;  and  the  growth  of  capital,  under  such 
circumstances,  is  impossible.  But  where  land  becomes  scarce  and 
dear,  men  are  forced  into  other  employments  distinct  from  agricul- 
ture ;  capital  grows,  wages  are  offered  as  an  inducement  to  work,  and 
the  more  wealthy  and  populous  a  country  becomes,  the  more  extensive 
must  be  the  distribution  of  separate  employments.  To  object  to  a 
division  of  employments,  therefore,  is  no  less  than  to  object  to 
civilisation  altogether ;  for  the  two  conditions  are  inseparable.  It  is 
deeply  to  be  lamented  that  many  evils  have  hitherto  dui^  to  the 

Srogress  of  civilisation,  which  are  not  its  necessary  accompaniments. 
[any  of  them  may  be  referred  to  the  slow  growth  of  political  science, 
and  might  be  corrected  by  the  application  of  sound  principles  of 
government ;  many  may  be  attributed  to  the  neglect  of  the  religiaus 
and  moral  culture  of  an  increasing  population  :  but  short  indeed  muftt 
be  the  sight  of  any  man  who  would  seek  to  correct  them  by  applying 
to  a  civilised  state  the  rude  expedients  of  barbarism. 

DIVORCE  (div6rtium,  a  diverUndo,  from  diverting  or  separating) 
the  legal  separation  of  husband  and  wife.  The  question  of  the  le^ 
dissolution  of  marriage  has,  after  several  commissions  and  much  dia- 
cussion,  been  settled  by  the  British  legislature  by  the  20  &  21  Vict 
c.  85.  It  was  enacted,  that  a  court  should  be  constituted  in  the  name 
of  the  sovereign,  to  be  called  "  The  Court  for  Divorce  and  Matrimonial 
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Causes/'  such  coxirt  to  possess  all  the  jurisdiction  which  the  ecclesias- 
tical courts  have  exercised  in  respect  of  divorces  d  mensd  et  ikoro, 
suits  of  nullity  of  marriage,  restitution  of  conjugal  rights,  or  jactitation 
of  marriage.  Thus  the  old  form  of  proceeding  for  a  separation  from 
bed  and  lizard  {Hk  merud  et  thoro)  is  abolished,  and  for  it  is  substituted 
the  procedure  for  a  **  judicial  separation/'  which  is.  in  effect,  a  severance 
of  the  marriage  tie,  save  that  it  does  not  enable  either  of  the  parties  to 
many  again ;  but  it  places  the  woman  in  the  same  position  as  a.  feme 
toUf  enabling  her  to  hold  and  deal  with  property  wholly  free  from 
the  control  of  her  husband ;  and  in  the  case  of  the  man,  relieves  him 
from  all  obligation  to  support  his  wife,  and  frees  him  from  the  possi- 
bility of  having  a  spurious  issue  palmed  upon  him.  But  this  court  is 
armed  with  further  power :  it  can  absolutely  separate  man  and  wife  so 
as  to  enable  both  of  them  to  marry  again*  It  can  make  provision  for 
the  injured  wife  according  to  the  means  of  the  guilty  husband,  by  the 
name  of  "  alimony."  It  can  allow  damages,  if  asked  for,  against  the 
adulterer,  and  order  him  to  pay  the  costs  of  the  proceedings.  It  can, 
moreover,  by  the  amending  Act  (22  &  28  Vict.  c.  61),  direct  the  cus- 
tody of  the  children,  and  make  such  provision  for  the  children  of  the 
marriage  or  their  respective  parents,  out  of  any  property  which  is  the 
subject  of  ante-  or  post-nuptial  settlement,  as  to  the  court  shall  seem 
fit.  Thus  the  indissolubility  of  marriage  is  no  longer  maintained  by 
the  law  of  England.  It  is  no  longer  necessary  to  resort  to  the  legis- 
lature for  a  special  Act  of  Parliament,  preceded  by  a  suit  in  the  Ecde- 
siasticjil  Court  for  a  separation  d  merud  et  thoro,  and  an  action  against 
the  adulterer  for  damages  at  common  law,  to  obtain  a  divorce ;  but  the 
wronged  party  may  now  at  once,  at  no  great  cost,  and  with  little  delay, 
obtain  relief  from  one  of  the  most  grievous  evils  of  social  life.  It 
must,  however,  be  said,  that  the  wife  cannot  obtain  a  dissolution  of  her 
marriage  (so  as  to  enable  her  to  many  again),  unless  the  adultery  of 
her  husband  is  coupled  with  desertion  of  her  for  two  years  and  up- 
wards without  reasonable  cause,  or  with  gross  cruelty,  or  with  bigamy, 
and  some  revolting  offences ;  whereas  the  husband  may  obtain  a  divorce 
upon  proof  of  his  wife's  adultery  alone.  In  no  case,  however,  will  a 
divorce  be  granted  if  there  has  been  collusion  or  connivance  between 
the  husband  and  wife  with  a  view  to  obtaining  a  decree  of  the  court. 
Nullity  of  marriage,  although  dealt  with  by  the  same  tribunal  as 
divorce,  is  distinct  in  its  nature  :  it  does  not  involve  the  dissolution  of 
a  marriage ;  but  the  object  sought  in  such  a  proceeding  is,  an  authori- 
tative declaration  that  there  never  was  any  legal  marriage  between  the 
parties,  that  it  is  null  and  void  ab  initio.  The  grounds  of  such  a 
decree  may  be  physical  or  mental  incapacity  to  engage  in  such  a  con- 
tract, a  previous  marriage,  consanguinity  or  afiBnity  (in  which  is 
included  marriage  with  a  deceased  wife's  sister  or  husband's  brother)  ; 
also  force,  or  fraud,  or  duresse  to  procure  the  marriage ;  also  error 
de  pertondf  as  where  a  person  intending  to  marry  one  individual  is 
actually  married  to  another.  Proceedings  for  restitution  of  conjugal 
rights  may  assume  the  shape  of  a  suit  for  judicial  separation,  or  even 
for  a  dissolution  of  marriage.  The  prayer  for  a  direction  to  retmn  to 
cohabitation  may  be  met  by  the  answer,  that  to  do  so  would  be  dan- 
gerous to  healtl^or  safety,  or  that  adultery  has  been  committed;  either 
of  which,  if  eetabUshed,  would  justify  the  withdrawal  from  cohabita- 
tion :  and  in  the  one  case,  a  decree  of  judicial  separation  would  follow ; 
and  in  the  other,  that  of  a  dissolution  of  marriage. 

Such  is  a  brief  siunmary  of  the  change  made  in  the  matrimonial  law 
of  England.  Scotland  still  retains  its  own  peculiar  laws  on  this  sub- 
ject ;  and  Ireland  is  not  as  yet  affected  by  the  alteration  of  the  law  of 
England.  And  since  so  great  an  innovation  has  been  introduced,  it 
may  not  be  out  of  place  to  notice  the  light  in  which  the  contract  of 
maiTiage  has  been  viewed  by  ourselves  and  some  other  nations. 

From  the  curious  document  preserved  by  Selden  {'  Uxor  Ebraica/ 
c.  zxx.,  vol.  iu.,  845,  folio  ed.  of  his  works),  whereby  John  de  Cameys, 
in  the  reign  of  Edward  I.,  transferred  his  wife  and  her  property  to 
William  Paynel ;  and  also,  from  the  reference  to  the  laws  of  Howel  the 
Oood,  at  the  end  of  this  article,  it  would  seem  that,  in  the  early  periods 
of  English  law,  a  divorce  might  be  had  by  mutual  consent;  but  all 
trace  of  such  a  custom  is  lost. 

By  the  common  law  of  England  marriage  was  a  civil  contract,  and  the 
ordinary  courts  of  justice  asserted  their  jurisdiction  over  this  as  well 
as  every  other  description  of  contract  At  length,  the  rite  of  mar- 
riage having  been  elevated  to  the  dignity  of  a  sacrament  by  Pope 
Innocent  III.,  1215,  the  ecdesiastical  courts  asserted  the  sole  juris- 
diction over  it.  Ajid  notwithstanding  it  was  divested  of  that  high 
character  at  the  Reformation,  it  still  remained  in  the  eye  of  the  law  a 
religious  contract,  necessary  to  be  celebrated  by  some  formal  rites 
wherein  the  priest  was  to  officiate ;  and  generally,  except  imder  special 
exemption,  necessarily  within  the  walls  of  a  sacred  edifice;  wherefore 
it  was  that  the  ecclesiastical  courts  treated  the  matrimonial  tie  with 
such  reverence,  and  the  law  of  the  land  deemed  the  contract  indis- 
soluble, thus  rendering  it  necessary  to  resort  to  the  legislature  for  a 
special  act  of  parliament  to  set  aside  a  marriage.  It  was  not,  however, 
without  doubt  and  much  discussion  that  tbe  opinion  that  marriage 
was  indissoluble  was  arrived  at  by  the  early  reformers.  In  the  reign 
of  Edward  VL,  Parr,  the  Marquis  of  Northampton,  obtained  a  divorce 
in  the  Ecclesiastical  Court  by  reason  of  the  adultery  of  his  wife,  a 
commission  (over  which  Cranmer  presided)  was  appointed  to  inquire 
whether  he  could  marry  again ;  but  before  a  decision  was  given  he 
did  marry  again.    The  commissioners  afterwards  answered, "  That  the 
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bond  of  wedlock  being  broken  by  the  mere  act  of  infidelity,  the 
second  marriage  was  lawful"  The  Marquis,  however,  applied  for  and 
obtained  an  act  of  parliament  confirming  the  marriage.  But  the  act 
was  repealed  in  the  following  reign  (that  of  Mary).  In  the  following 
reign  of  Elizabeth  was  renewed  the  endeavour  (which  had  failed  in  the 
reign  of  Edward  VI.)  to  frame  such  laws  ecclesiastical  as  should  be 
thought  convenient,  under  the  name  of  "  Reformatio  legum ; "  one  of 
those  laws,  "  de  adulteriis  et  divortiis,"  allowed  a  marriage  to  be  dis- 
solved by  the  ecclesiastical  judge  for  adultery,  desertion,  long  absence, 
mortal  enmities  (shown  in  overt  acts,  such  as  threatening  life),  lasting 
cruelty  of  a  husband  towards  his  wife.  In  all  these  cases  the  innocent 
party,  whether  wife  or  husband,  might  marry  again.  Severe  penalties 
were  denounced  against  adulterers,  and  the  divorce  d  mensd  et  thoro 
was  abolished,  but  this  code  of  laws  never  received  royal  confirmation, 
and  therefore  did  not  become  law,  and  the  question  whether  a  com- 
plete divorce  could  be  decreed  by  any  strictly  legal  tribunal  remained 
undetermined  until  the  year  1671,  when  it  was  decided  in  the  "  Star 
Chamber "  (a  tribunal,  although  most  arbitrary  and  despotic,  still  of 
binding  authority),  in  a  case  known  as  "  Foljambe's  case/'  that  the 
second  marriage  of  a  husband  divorced  from  his  first  wife  by  reason  of 
her  incontinency,  was  still  a  void  maniage,  because  the  first  divorce 
was  only  ^  mensd  et  thoro,  and  not  d  wmvIo  matrimonii,  (that  is,  the 
bond  of  marriage),  reverting  to  the  old  ecclesiastical  theory*-that  a 
marriage  could  not  be  dissolved  by  the  spiritual  court,  which  alone 
had  cognisance  of  the  matter.  In  1608,  under  the  auspices  of  James 
I.,  the  canons  which  still  regulate  and  bind  the  dei^  were  enunciated. 
In  one  of  them  (the  107th)  it  is  declared  that  parties  separated  dmen«<t 
et  thoro  shall  not  during  each  other's  life  contract  matrimony  with 
another  person,  consequently  any  clergyman  of  the  established  church 
would,  apart  from  any  other  legal  consequences,  have  been  amenable  to 
ecclesiastical  censure  and  punishment  had  he  knowingly  performed 
the  ceremony  of  maniage  wnere  either  of  the  parties  to  such  marriage 
had  been  separated  by  a  mere  divorce  d  mensd  et  thoro. 

To  satisfy  the  scruples  of  the  clergy,  a  proviso  has  been  inserted  in 
the  act  (20  &  21  Vict.,  c.  85,  s.  57)  that "  no  clergyman  in  holy  orders 
of  the  United  Church  of  England  and  Ireland  shall  be  compelled  to 
solemnise  the  marriage  of  any  person  whose  former  marriage  may 
have  been  dissolved  on  the  groimd  of  his  or  her  adultery,  or  shall  be 
liable  to  any  suit,  &c.,  for  refusing  to  solenmise  the  marriage  of  any 
such  person."  The  next  section  provides  that  in  the  case  of  any 
minister's  refusal  any  other  minister  may  perform  the  service. 

In  the  reign  of  Charles  II.,  a  loose  and  profligate  period  of  our 
history,  the  aid  of  the  legislature  was  sought  to  enable  Lord  Roos, 
who  had  obtained  a  divorce  d  m«n«d  et  thoro,  to  marry  again.  Although 
the  bill  was  strongly  opposed,  it  passed,  but  it  is  said  by  the  historians 
(Burnett  among  others),  that  there  was  a  strong  political  bias  in  its 
favour  with  reference  to  the  king's  being  divorced  and  re-married, 
with  a  view  to  bar  the  Duke  of  York's  succession  to  the  crown.  , 
Here,  however,  the  legislature  did  not  dissolve  the  marriage,  but  about 
thirty  years  afterwards  an  actual  dissolution  of  the  nuptial  tie  was 
enacted  in  the  case  of  the  Countess  of  Macclesfield,  the  reputed,  if  not 
the  actual,  mother  of  Savage  the  poet.  Three  years  after  this  followed 
the  Duke  of  Norfolk's  case ;  and  immediately  afterwards  that  of  a  Mr. 
Rox.  Thus  the  privilege  was  no  longer  confined  to  those  in  high 
places ;  the  right  to  obtain  an  act  "  to  dissolve  a  marriage  and  to  enable 
the  petitioner  to  marry  again  "  (that  is  if  the  husband),  became  esta- 
blished, provided  a  person  were  rich  enough  to  bear  the  costs  of  the 
application. 

The  causes  admitted  by  various  codes  of  laws  as  grounds  for  the 
suspension  or  dissolution  of  the  contract  of  marriage,  as  well  as  the 
description  of  the  tribunal  which  had,  or  in  some  degree  has,  juris- 
diction over  the  proceedings,  are  various,  and  indicative  of  the  degree 
of  civilisation  of  the  nations  among  whom  they  prevailed. 

According  to  the  law  of  Moses  (Deut.  xxiv.  1),  "  When  a  man  hath 
taken  a  wife,  and  married  her,  and  it  come  to  pass  that  she  find  no 
favour  in  his  eyes,  because  he  hath  found  some  imdeanness  in  her : 
then  let  him  write  her  a  bill  of  divorcement,  and  give  it  in  her  hand, 
and  send  her  out  of  his  house."  After  ninety  days,  the  wife  might 
marry  again;  but  after  she  had  contracted  a  second  marriage,  though 
she  should  be  again  divorced,  her  former  husband  might  not  take  her 
to  be  his  wife.  The  form  of  a  Jewish  bill  of  divorcement  is  given  by 
Selden, '  Uxor  Ebraica/  lib.  iii.,  ch.  24 ;  and  see  Levi's  '  Ceremonies  of 
the  Jews/  p.  146. 

As  the  customs  of  Oriental  nations  do  not  change,  we  may  conclude 
that  the  usages  in  the  matter  of  divorce  now  existing  in  Arabia  are  the 
same,  or  nearly  so,  as  when  Mohammed  endeavoured  to  reform  them 
among  the  tribes  for  which  he  legislated.  An  Arab  may  divorce  his 
wife  on  the  slightest  occasion :  he  has  only  to  say  to  her,  **  Thou  art 
divorced/'  and  she  becomes  so.  So  easy  and  so  common  is  this  prac- 
tice, that  Burckhardt  assures  us  that  he  has  seen  Arabs  not  more  than 
45  years  of  age  who  were  known  to  have  had  50  wives ;  yet  the  Arabs 
have  rarely  more  than  one  wife  at  a  time. 

By  the  Mohammedan  law,  a  man  may  divorce  his  wife  orally  and  - 
without  any  ceremony;  when  this  is  done,  he  pays  her  a  portion, 
generally  one-third  of  her  dowry.  He  may  divorce  her  twice,  and  take 
her  again  without  her  consent ;  but  if  he  divorce  her  a  third  time,  or 
put  her  away  by  a  triple  divorce  conveyed  in  the  same  sentence,  he 
cannot  rec^iye  her  again  untU  she  has  been  married  and  divorced 
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by  another  husband,  who  mus^  hav«  consummated  his  marriage  with 
her. 

For  fuller  information  as  to  the  Jevdah  aqd  Mohammedan  law  of 
divorce,  see  Sale's  '  Koran ; '  Lane's  '  Modem  Egyptians ; '  Hamilton's 
'  Hedaya/  and  the  '  Miahoat  ul-Mas&bih ; '  Selden's  '  Uxor  Ebraioa ; ' 
and  see  the  ease  of  Lindo  v,  Belisario,  1  Hagg.  *  Consy.  Rep/  216, 
before  Lord  Stowell. 

Among  the  Hindoos,  and  also  among  the  Chinese,  a  husband  may 
divoroe  his  wife  upon  the  slightest  grounds,  or  even  vrithout  assigning 
.my  reason.  Some  of  the  rules  mentioned  by  the  Abb^  Dubois,  as 
laid  down  in  the  *  Padma  Purana/  one  of  the  books  of  highest  autho- 
rity among  the  Hindoos,  show  their  manner  of  thinking  oonoerning 
the  c<»aduct  of  their  wives.  The  reasons  for  which,  according  to  the 
Brahmanic  law,  a  man  may  divorce  his  wife,  may  be  seen  in  Cole- 
brooke's  '  Digest  of  Hindoo  Law,'  voL  ii.,  p.  414.  &c ,  8vo.  edit ;  and 
Kalthoft, '  Jus  Matrimonii  veterum  Indorum '  (Bonn,  1829, 8)  p.  76,  &c. 

The  laws  in  the  several  Grecian  states  regarding  divoroe  were  dif- 
feiemt^  and  in  some  of  them  men  were  allowed  to  put  away  their  wives 
on  slight  occasions.  The  Cretans  permitted  it  to  any  man  who  was 
afraid  of  having  too  great  a  number  of  children.  The  Athenians 
allowed  it  upon  small  groimds,  but  not  without  giving  a  bill  containing 
the  reasons  for  the  divorce,  to  be  approved  (if  the  party  divorced 
made  ai^  appeal)  by  the  chief  archon.  The  Spartans  seldom  divorced 
their  wives ;  indeed  the  ephori  fined  Lyeander  for  repudiating  his  wife. 
Ariston  (Herod,  vi  68)  put  away  his  second  wife,  but  it  seems  to  have 
been  done  rather  to  have  a  son,  for  his  wife  was  barren,  than  according 
to  the  custom  of  the  country.  Anaxandrides  (Herod,  v.  30)  was 
strongly  ui^ged  by  the  ephori  to  divoroe  his  barren  wife,  and  on  his 
not  consenting,  the  matter  was  compounded  by  his  taking  another 
wife :  thus  he  had  two  at  once,  which  Herodotus  observes  was  con- 
trary to  Spartan  usage. 

By  the  laws  of  the  early  Romans,  the  husband  alone  was  permitted 
to  dissolve  the  marriage,  but  not  without  just  cause,  and  a  groundless 
divoroe  was  punished  by  the  forfeiture  of  the  husband's  effects,  one- 
half  of  whi(^  went  to  the  wife.  Adultery,  drunkenness,  or  counter- 
feiting the  husband's  keys,  were  considered  good  causes  of  divoroe. 
(Dion.  *  Hal,,'  ii.  25 ;  *  GeUius,'  iv.  8 ;  Plutarch,  *  Vit  Rom.  et  Num.') 
For  about  500  years  after  the  foundation  of  the  city  there  was  no 
instance  of  this  right  being  exercised  by  the  husband ;  but  after- 
wards divorces  became  very  £i;equent,  not  only  for  sufficient  reasons, 
but  on  frivolous  pretexts,  and  the  same  liberty  was  enjoyed  by  the 
women  as  by  the  men. 

The  maxim  of  the  civil  law  was,  that  matrimony  ought  to  be  free, 
and  either  party  might  renounce  the  marriage  union  at  pleasure.  It 
was  termed  divoTHum  km  cau%d,  or  avne  uUd  querdd,  that  is,  divorce 
without  cause,  or  without  question;  and  the  principle,  bond  ffraUd 
matrimomum  diuolvitw,  matrimony  is  dissolved  at  pleasure,  is 
«  solemnly  laid  down  in  the  pandects.  The  abuse  of  divorce  prevailed 
in  the  most  polished  ages  of  the  Roman  republic,  though  as  has  been 
said,  it  was  unknown  in  its  early  history.  Voluntary  divorces  were 
abolished  by  one  of  the  tiowlt  of  Justinian,  but  they  were  afterwards 
revived  by  another  novel  of  the  Emperor  Justin.  In  the  navd  restoring 
the  unlimited  freedom  of  divorce  the  reasons  for  it  are  assigned ;  and 
while  it  was  admitted  that  nothing  ought  to  be  held  so  sacred  in  civil 
society  as  marriage,  it  was  declared  that  the  hatred,  misery,  and 
crimes,  which  often  flowed  from  indissoluble  connections,  required  as 
a  neoeaeary  remedy  the  restoration  of  the  old  law  by  which  marriage 
was  dissolved  by  mutual  will  and  consent.  This  practice  of  divorce  is 
onderstood  to  have  continued  in  the  Byzantine  or  eastern  empire  till 
the  Qth  or  10th  century,  and  until  it  was  finally  subdued  by  the 
influenoe  of  Christianitv. 

On  a  divoroe  for  infidelity,  the  wife  forfeited  her  dowry ;  but  if  the 
divorce  was  not  made  for  any  fault  of  hers,  her  whole  dowry  was 
restored,  sometimes  all  at  once,  but  usually  by  three  different  pay- 
ments. In  some  instances,  however,  where  there  was  no  infidelity  on 
the  part  of  the  wife,  only  part  was  restored.  On  tibe  Roman  divoroe 
and  dowry,  see  '  Dig./  xxiv.,  tit.  2,  8. 

Among  the  ancient  Britons,  it  may  be  collected  from  the  laws  of 
Howel  the  Qood,  that  the  husband  and  wife  might  agree  to  dissolve  the 
marriage  at  any  time,  in  which  case,  if  the  separation  took  place  during 
the  first  seven  years  of  the  marriage,  a  certain  specified  distribution  of 
the  property  was  made,  but  after  that  period  the  division  was  equal. 
No  liznit  was  set  to  the  husband's  discretion  in  divorcing  his  wife,  but 
the  wife  could  only  divorce  her  husband  in  case  he  should  be  leprous, 
have  bad  breath,  or  be  impotent,  in  which  oases  she  might  leave  him 
and  obtain  all  her  property.  The  parties  were  at  liberty  to  contract  a 
fresh  marriage ;  but  if  a  man  repented  of  having  divorced  his  wife, 
although  she  had  married  another  man,  yet  if  he  could  overtake  her 
before  the  consummation  of  the  marriagCi^  ^^^f  **  t^*  1*^  expresses  it, 
"with  one  foot  in  the  bed  of  her  second  husband,  and  the  other  out- 
side," he  might  have  his  wife  again. 
I        Adultery  was  punishable  by  fine. 

The  laws  of  Scotland  relating  to  divoroe  differ  widely  from  those 
existing  in  England :  there,  a  divorce  d  mnevlo  fnatrinumii  is  a  civil 
remedy,  and  may  be  obtained  for  adultery  (but  the  guilty  parties 
cannot  intermarry),  or  for  wilful  desertion  by  either  party,  peraisted  in 
for  four  years,  though  to  this  a  good  ground  of  separation  is  a  defence. 
But  rocnmination  is  no  bar  to  a  divorce  as  it  is  in  England. 


In  the  Dutch  law  there  are  but  two  causes  of  divoroe  d  viacido 
matrimomi, — ^namely,  adultery  and  desertion. 

In  Spain  the  same  causes  affect  the  validity  of  a  marriage  as  ia 
England,  and  the  contract  is  indissoluble  by  the  civil  courts,  matri- 
monial causes  being  exclusively  of  eccMastical  cognisanoe.  {'  InsHt. 
Laws  of  Spain.') 

The  law  of  France,  before  the  Revolution  of  1702,  following  the  judg- 
ment of  the  Roman  Catholic  Church,  held  marriage  to  be  indissoluble ; 
but  the  legislators  of  the  early  revolutionary  period  permitted  divorce 
at  the  pleasure  of  l^e  parties,  even  where  incompatibility  of  temper 
alone  was  alleged.  This,  however,  led  to  a  great  abuse  of  the  privilege. 
The  Code  Napoleon  accordingly  restricted  &e  liberty,  but  still  allowed 
either  party  to  demand  a  divoroe  on  the  ground  of  adultery  committed 
by  the  other ;  for  outrageous  conduct,  or  ill  usage ;  on  account  of  con- 
demnation to  an  infamous  puniahment;  or  by  mutual  consent,  pro- 
vided it  was  formally  declared  by  both  that  their  life  was  insupporta^le. 
By  the  same  code,  a  woman  could  not  contract  a  new  marriage  until 
the  expiration  of  ten  months  from  the  dissolution  of  the  preceding. 
Adultery  is  now  treated  in  France  as  a  criminal  offence. 

It  must  be  borne  in  mind,  however,  that  the  Roman  Church,  for  the 
purpose  of  increasing  its  revenue,  has  at  all  times  claimed  the  right  to 
dissolve  marriage  by  dispensation ;  and  therefore  this  power  of  divorce 
stUl  exists  in  Fiance,  and  all  Roman  Catholic  countries,  independent  of 
the  law  of  the  land. 

In  the  United  States,  marriage,  though  it  may  be  celebrated  before 
clergymen  as  well  as  civil  magistrates,  is  considered  as  a  civil  contract. 
The  causes  of  divoroe,  and  the  power  of  obtaining  it,  are  by  no  means 
the  same  in  the  several  states.  Nullity  of  marriage  is  decreed  on  the 
ground  of  a  former  marriage,  physi^  incapacity,  consanguinity,  or 
fraudulent  contract,  by  the  Connecticut  law ;  and  by  the  New  York 
code,  idiotcy  and  insanity,  and  either  party  being  under  the  age  of 
consent.  Adultery  is  a  cause  of  divorce  4  vincvlo  nMkimomii  ;  and 
the  laws  of  some  of  the  states  prohibit  the  guilty  party  from  marrying 
again.  If  the  husband  or  wife  is  absent  seven  years,  or,  by  the  laws  of 
some  states,  three  years,  and  not  heard  from,  the  other  is  at  liberty  to 
marry  again ;  and  in  some  states,  if  the  husband  desert  the  wife,  and 
make  no  provision  for  her  support  during  three  years,  being  able  to 
make  such  provisian,  the  wife  can  obtain  a  divoroe.  Extreme  cruelty 
in  either  pa^y  is  also  generally  a  cause  of  divorce  d  innckdA  matrvtM»nii. 
In  many  of  the  states,  applications  to  the  legislature  for  divorce,  in 
cases  not  provided  for  by  the  statutes,  are  very  frequent.  In  New 
York  and  New  Jersey,  divoroe  is  a  subject  of  Chancery  jurisdiction, 
from  which,  as  in  other  cases,  questions  of  law  may  be  referred  to  a 
jury  for  trial.  In  New  Hampshire,  joining  the  religious  society  of 
Shakers,  who  hold  cohabitation  unlawful,  and  continuing  in  that 
society  for  three  years,  is  sufficient  cause  for  a  divorce.  But  in  most 
of  the  states,  the  courts  of  law  have  cognisance  of  divoroa  The  laws 
prescribe  the  provision  to  be  made  for  the  wife  in  case  of  divorce,  con- 
fiding to  the  courts,  however,  some  degree  of  discretion  in  fixing  the 
amount  of  alimony. 

It  will  thus  be  seen  that  the  law  regulating  divoroe  is  by  no  means 
uniform  throughout  the  United  States,  and  ofttimes  embarrassing 
questions  arise  when  a  marriage  is  had  in  one  State,  and  a  divoroe  in 
another.  See  Bishop  on  Marriage  and  Divorce  ;  and  Story's  ConjUd 
of  Lofun ;  and  Kent's  Comm. ;  Ency.  Americ.  Upon  the  general  advan- 
tages of  indissolubility,  as  opposed  to  an  unlimited  right  of  divoroe,  see 
Rxime'a  Es»ay  on  Potyijamy  and  Divorce;  Paley's  Moral  PhUofophy ; 
and  tiie  judgment  of  Lord  Stowell  in  Evans  v.  Evans,  1  Hagg.  Oonsy. 
Repti.,  48 ;  Milton's  treatise  on  divorce ;  and  Gibbon,  Ded.  and  Fall, 
C.44.  ^ 
DIWAN.    prvAN.] 

DO,  in  music,  the  name  given  by  the  Italians  and  the  English  to  the 
first  of  the  syllables  used  in  sohnization,  or  sol&ing,  and  answering  to 
the  tU  of  the  French. 

DOCK.  An  enclosure  from  a  water  surface  resorted  to  by  shipping, 
in  which  the  latter  can  lie  in  safety  from  the  various  accidents  attached 
to  rivers  or  arms  of  the  sea  in  their  natural  state,  or  in  which 
the  operations  of  loading  and  unloading  can  be  performed  without 
being  interfered  with  by  the  variations  of  the  water  leveL  Of  late 
years,  however,  the  generic  term  "  dock "  seems  to  have  been  more 
particularly  applied  to  the  enclosures  which  are  surrounded  by  bonding 
warehouses,  whilst  the  simpler  enclosures  of  this  description  which 
are  not  so  surrounded  are  oistinguiBhed  as  *'  basins."  The  enclosurw 
specially  appropriated  to  the  repairs  of  ships, "  in  the  dry,"  are  known 
by  the  name  of  **  dry  docks,"  or  *' graving  docks." 

The  construction  of  docks,  with  the  express  intention  of  maintaunin;; 
the  water  in  them  at  such  a  level  as  to  keep  the  ships  oanstantiy 
afloat,  is  of  comparatively  very  recent  date :  for  the  Mediterranean, 
upon  which  nearly  all  the  commerce  of  the  ancient  world  was  carried 
on,  presents  very  little  difference  of  level  at  the  various  times  of  the 
tides;  and  indeed  the  class  of  vessels  employed  in  trade  by  the 
ancients  was  not  of  such  a  size  or  so  constructed  as  to  render  it 
indispensable  that  they  should  always  be  kept  afloat.  About  the 
beginning  of  the  last  century  the  sise  of  merchant  vessels  began  to 
increase;  and  it  was  then  found  that,  especially  in  such  porta  as 
Liverpool,  they  were  exposed  to  receive  serious  injury  from  the 
periodical ''  beaching"  they  were  compelled  to  undergo,  in  consequ^ooe 
of  the  fall  of  the  tides  and  the  shallowness  of  the  water  near  the  ahorsL 
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Under  Buch  circumBtances,  therefore,  the  port  ttuthorities  of  the 
difitricts  alluded  to  directed  their  attention  to  the  creation  of  closed 
basins  wherein  the  yesselB  might  ride  in  safety;  and  it  was  at 
Liverpool  that  the  first  recorded  great  works  of  this  description  were 
executed,  by  the  formation  in  the  year  1710  of  the  dock  at  present 
known  by  the  name  of  the  Old  Dock,  and  of  the  St.  Qeorge's  Dock,  in 
1762.  The  system  thus  inaugurated  was  found  to  be  so  advantageous 
that  it  was  followed  rapidly  by  other  commercial  towns,  but  it  was 
not  until  the  commencement  of  the  present  century  that  the  metro- 
polis of  Kngland  followed  the  example ;  when,  however,  it  did  so,  the 
great  improvement  of  surrounding  tne  basins  with  bonded  warehouses 
was  likewise  introduced,  and  the  complete  modern  system  of  docks 
was,  for  perhaps  the  fintt  time,  applied  in  the  West  India  and  the 
London  Docks,  respectively  opened  in  1802  and  1806.  Nearly  all  the 
best  modem  docks  have  been  constructed  upon  this  system,  and  it  has 
even  been  copied  in  foreign  countries ;  for  the  Entrepot  Dock  of  the 
port  of  Hftvre,  and  the  new  docks  of  Marseille,  are  built  with  all  the 
accessories  to  be  found  in  the  London  establishments  of  this  natttre. 

Leaving  out  of  account  for  the  present  the  docks  excluslvelv  devoted 
to  one  particular  class  of  traffic,  such  as  the  coal  docks  of  the  North 
of  England  and  of  Wales,  it  may  suffice  to  say  that  in  tidal  rivers, 
where  the  variations  in  the  height  of  the  water  are  great,  it  is  desirable 
to  form,  immediately  behind  the  exit  or  the  entrance  lock  gates  a 
Imlf-tide  basin  wherein  vessels  of  small  draught  may  lie  until  the 
level  of  the  water  on  the  outside  «haU  rise  to  such  a  height  as  to 
allow  of  their  movements  being  carried  on.  The  entrance  to  the  dock 
basin  itself  should  be  placed  at  the  upper  end  of  the  half-tide  basin ; 
and  it  is  desirable  that  all  the  looks  should  have  double  gates,  pointing 
respectively  up  and  down  stream.  If,  in  consequence  of  the  Customs 
regulations  of  the  country,  it  should  be  necessary  to  form  import  and 
export  docks,  it  would  also  be  desirable  to  place  the  gates  leading  to 
and  from  them  at  the  upper  end  of  the  half -tide  basin,  which  in  such 
cases  must  be  made  wide  enough  to  allow  the  various  movements  of 
the  vessels  to  take  place  without  their  being  crowded;  and,  as  a 
general  rule,  it  may  be  said  that  the  import  dock  should  be  situated 
on  the  left  and  the  export  dock  on  the  right-hand  side.  The  basins, 
in  such  cajses  as  supposed,  should  communicate  at  their  upper  ends 
only  ;  and  the  vessels  should,  after  being  unloaded,  be  warped  through 
the  lock  or  communication  channel  to  the  berth  where  it  is  to  take  in 
its  cargo.  Notwithstanding  some  practical  defects  in  its  details,  the 
plan  of  the  West  India  Docks,  as  originally  designed  by  the  late 
Mr.  J.  Rennie,  was  one  of  the  most  logical  of  any  which  has  been 
hitherto  suggested — that  U  to  say,  for  ports  where  the  Customs  regu- 
lations arc  rather  vexatious— and  as  such  it  is  here  introduced. 
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If  these  leading  principles  are  carefully  borne  in  mind,  the  details  of 
execution  of  a  dock  may  be  modified  to  suit  local  circumstances,  and 
in  f^uch  cases  as  Bristol,  Ipswich,  &c.,  the  formation  of  these  marvellous 
facilities  to  commerce  may  be  made  conducive  to  the  improvement  of* 
the  navigation  itself.  In  both  the  cases  mentioned,  old  branches 
<)f  the  rivers  were  operated  upon,  in  which  the  stream  naturally 
followed  very  tortuous  courses,  and  thus  lost  a  portion  of  its  power  of 
transmitting  the  tidal  wave  to  the  interior;  by  cutting  new  and 
straight  courses  for  the  streams,  and  by  converting  the  old  channels 
into  closed  basins,  not  only  was  a  considerable  area  of  water  surface 
made  available  for  the  purposes  of  trade,  but  the  "  regimes  '*  of  the 
rivers  were  rendered  more  stable  and  better  fitted  for  traffic  purposes. 
There  is  a  further  advantage  attending  t»uch  a  conversion  of  Uie  bends 
of  rivers,  namely,  that  generally  speaking  in  such  cases  it  is  possible 
to  make  locks  at  both  ends  of  the  chord  of  the  arc  formed  respectively 
by  the  new  cut  and  by  the  enclosed  water  surface ;  but  it  is  impossible 
to  lay  down  any  invariable  rule  in  a  matter  which  must  admit  of  so 
many  modifications  in  consequence  of  the  physical  and  commercial 
conditions  of  the  places  under  consideration. 

The  onlv  invariable  laws  with  respect  to  the  formation  of  docks 
appear  to  be  that,  1st,  the  area  of  water  surface  should  be  as  small  as 
possible  in  proportion  to  the  development  of  the  quay  walls.  2nd,  If 
a  simple  parallelogram  be  the  form  adopted  the  width  may  be  calcu- 


lated upon  ^e  principle  that,  ojt  the  maximum,  three  tiers  of  ships 
might  lie  alongside  the  quays  on  either  side,  and  that  there  should  be 
a  sufficient  space  between  the  outer  tiers  to  allow  a  vessel  to  swing 
round  :  the  widths  and  lengths  which  form  the  basis  of  this  calculation 
would  of  course  depend  on  the  class  of  vessels  frequenting  the  harbour 
or  river.  8rd,  The  whole  of  the  basins  and  of  the  warehouses,  courts, 
yards,  quays,  &c.,  should  be  securely  enclosed,  both  for  the  purposes  of 
the  fiscal  relations  of  the  port  and  for  the  protection  of  the  merchandise 
there  unloaded  :  it  was,  indeed,  principally  on  account  of  the  robberies 
committed  on  the  Thames  and  in  the  warehouses  alongside  the  river 
that  the  docks  of  London  were  originally  proposed.  4th,  The  depth  oi 
water  in  the  floating  basin  must  be  such  as  to  allow  the  vessels  to 
float  at  all  times  of  the  tides ;  in  many  cases,  as  at  H&vre,  for  instance, 
the  necessity  for  observing  this  precaution  has  rendered  it  indispensable 
to  sink  the  bottom  of  the  basins  considerably  below  the  level  of  the  bed 
of  the  sea  in  the  outer  harbour.  It  is  desirable  also,  in  order  to  avoid 
inconvenience  from  rapid  silting  up  of  the  basins,  to  allow  originally  a 
depth  rather  in  excess  of  that  which  is  theoretically  required.  6th,  If 
the  docks  should  be  constructed  in  such  positions  as  to  allow  vessels 
to  sail  directly  into  them,  they  must  have  an  outer  harbour  suffi- 
ciently long  and  secure  in  which  the  vessels  may  loose  their  **  way,**  or 
the  impetus  of  advance,  before  they  approach  the  half-tide  basin  or  the 
inner  lock. 

The  details  of  the  quays,  and  of  the  sheds  and  warehouses,  must 
depend  upon  the  character  of  the  trade  at  the  particular  place  tmder 
consideration )  and  upon  the  customs  regulations  of  the  country.  As  a  * 
general  rule  it  would,  however,  appear  to  be  preferable  .to  make,  on  the 
immediate  edge  of  the  quay^  a  paved  road  or  gangway,  of  about  20  feet 
in  width,  without  any  roofing,  and  to  plaee  on  this  gangway  the  cranes 
for  tmloading  or  loading.  It  is  found,  indeed,  that  goods  arriving 
from  great  distances,  whether  by  land  or  by  sea^  require  that  their 
cases  or  envelopes  should  be  examined  and  repaired  before  the  goods 
are  transmitted  or  shipped.  This  operation  is  sometimes  known  by 
the  phrase  coopering,  and  the  open  space  above  recommended,  affords 
facilities  for  its  execution,  as  well  as  for  the  operation  known  under 
the  name  of  eamplingf  and  for  the  examination  by  the  custom  house 
officers.  Immediately  beyond  this  open  space  it  is  customary  to  erect 
a  shed  of  at  least  80  or  40  feet  clear  width,  in  which  goods  for 
immediate  delivery  may  lie  for  a  few  days,  and  in  which  the  export 
goods  may  be  received,  if  the  regulations  of  the  port  should  be  such  as 
to  allow  the  ship  to  discharge,  and  receive,  cargo  on  the  same  berth* 
The  shed  is  usually  succeeded  by  a  wide  road,  of  from  40  to  60  feet, 
along  which  the  waggons  engaged  in  the  service  of  the  dock  can  circu- 
late; and  beyond  this  road  are  the  warehouses  wherein  goods  are 
bonded  or  stored.  These  warehouses  are  usually  made  from  100  to 
120  feet  wide,  and  of  from  one  to  six  stories  in  height,  each  of  about 
11  feet  from  floor  to  underside  of  beams,  according  to  the  description  of 
goods  they  are  intended  to  receive ;  for  it  may  be  as  well  here  to  state 
that  tobacco  is  usually  stored  in  sheds  of  only  one  story ;  sugar* (espe- 
cially the  West  Indian  sugar)  is  stored  in  warehouses  of  three  stories ; 
wool  is  stored  in  those  which  have  four  stories;  teas,  silks,  drugs, 
spices,  &c.,  in  warehouses  of  about  five  or  six  stories.  Naturally,  how- 
ever, the  number  of  stories  will  depend  also  to  some  extent  upon  the 
value  of  the  ground,  and  the  price  of  labour  in  the  particular  position ; 
for  as  a  general  rule  it  is  not  desirable  to  concentrate  too  much  mer- 
chandise of  value  under  one  roof.  The  settlement  of  these  details  of 
construction  requires  great  skill,  and  an  intimate  knowledge  of  com- 
mercial affairs,  in  order  to  secure  both  economy  of  construction  and  of 
subsequent  working. 

It  may  be  added  that  the  area  of  warehotise  floor  occupied  by  the 
various  classes  of  goods  varies  from  12  feet  superficial  per  ton,  of 
heavy  goods,  such  as  sugar  in  casks  piled  in  two  tiers,  and  including 
the  necessary  passages ;  to  about  50  feet  superficial  per  ton  of  wool, 
cotton,  &c.,  also  packed  in  two  tiers.  Wines  and  spirits  are  better 
kept  in  cellars  than  above  ground ;  but  wherever  they  are  kept,  pre- 
cautions must  be  observed  to  maintain  a  constant  temperature  around 
them,  and  to  prevent  accidents  by  fire.  In  the  London  Docks,  no 
artificial  lights  are  allowed  to  be  introduced  into  the  spirit  cellars  or 
stores. 

Beyond  the  warehouses  thus  described,  it  is  desirable  to  form  a 
roadway,  at  least  60  feet  wide,  for  the  waggons  which  are  to  receive 
the  goods  cleared  for  consumption,  and  for  any  connection  with  the 
general  railway  system  of  the  country  which  may  be  desired.  The 
whole  of  these  roads,  warehouses,  basins,  &c.,  should  ^e  surrounded 
by  a  wall  of  at  least  20  feet  in  height. 

The  St.  Katherine's  Dock,  and  the  Albert  Dock  of  Liverpool,  have 
been  constructed  upon  principles  rather  different  from  those  described 
above,  for  the  warehouses  are  carried  up  perpendicularly  from  the 
edges  of  the  quays,  without  any  intermediate  sheds  and  roads.  This 
modification  was  rendered  necessary,  in  the  case  of  St.  Katherine's 
Dock  especially,  by  the  extraordinary  value  of  the  land  on  which  it  was 
built ;  but  unquestionably  the  manipulation  of  the  merchandise,  under 
these  circumstances,  is  carried  on  at  a  greatly  enhanced  cost,  and  with 
great  confusion.  In  the  St.  Katherine's  Dock  there  are  in  some  of  the 
warehouses  also  seven  stories  (counting  the  entresol  as  one) ;  but  it  is 
worthy  of  remark,  that  merchants  have  so  great  an  objection  to  the 
use  of  the  upper  story  that  practically  it  is  of  no  value.  A  very 
important  condition  to  be  observed  in  the  construction  of  dock  ware- 
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houfles  is,  that  the  ventilation  should  be  entirely  under  control ;  for  if 
the  circulation  of  air  be  too  rapid,  a  dessication,  and  a  consequent  loss 
of  weighty  in  the  merchandise  would  take  place ;  whilst,  on  the  other 


hand,  if  the  air  were  kept  stagnant,  some  classes  of  goods  would 
deteriorate. 

In  docks  more  especially  devoted  to  the  purposes  of  the  timber  trade 


St  KaUierine*B  Dock?. 


very  different  arrangements  are  required  from  those  above  described. 
Ab  the  ordinary  baulk,  fir  timber,  is  supposed  to  improve  by  being  kept 
for  a  certain  time  afloat,  the  water  suHace  of  timber  docks  must  be 
made  greater  than  usual,  in  order  to  allow  the  timber  to  be  rafted. 
The  deals  and  planks  require  a  considerable  area  for  piling,  but  they 
do  not  require  any  sheds;  and  the  ordinary  manner  of  imloading 
them,  namely,  through  ports  in  the  bows  of  the  ship,  renders  neces- 
sary a  trifling  modification  in  the  form  of  the  quay  waUs.  Mahogany 
and  fine  fumitiu^  woods,  however,  require  to  be  stacked  under  sheds, 
and  those  of  the  West  India  Docks  may  be  cited  as  models  for  this 
class  of  structure  :  they  contain  a  series  of  moveable  cranes,  erected  by 
the  late  Mr.  J.  Rennie,  which  might  even  now  serve  as  valuable 
lessons  to  engineers  and  machinists. 

It  must  be  distinctly  understood  that  the  remarks  above  made  upon 
the  practical  detaib  of  dock  construction,  are  made  with  reference  only 
to  the  circumstances  of  the  day  (1859) ;  and  it  may  be  interesting  to  call 
attention  to  some  of  the  circumstances  which  have  already  modified  ISo 
a  serious  extent  the  technical  laws  affecting  these  matters.  Thus,  the 
West  India  and  the  London  Docks  were  originally  built  at  a  time  when 
the  existence  of  a  state  of  war  rendered  it  necessary  for  merchant  vessels 
to  sail  in  convoys,  and  they  frequently  arrived  in  the  Thames,  under 
those  circumstances,  in  great  numbers.  It  was  therefore  necessary  to 
make  the  water  sur&ce  of  the  docks  larger,  in  proportion  to  the  develop- 
ment of  quay  front,  than  would  have  been  necessary  in  time  of  peace, 
in  order  to  be  able  to  receive  at  once  the  whole  fleets  of  a  season.  On 
the  declaration  of  peace,  it  was  found  that  the  basins  were  too  wide, 
and  in  some  cases  temporary  jetties  were  run  into  them  to  increase  the 
berth  room;  but  upon  the  inauguration  of  Sir  R.  Peel's  free-trade 
policy,  the  great  water  surface  of  these  docks  assumed  a  fresh  value, 
from  the  fact  that  vessels  laden  with  com,  rice,  and  other  grains  ad- 
mitted free  of  duty,  were  obliged  to  unload  into  barges  in  dock,  because 
the  swell  of  the  steamers  in  the  open  stream  damaged  the  cargo. 
Under  all  these  ever-vai^ring  circumstances,  it  would  seem,  nevertheless, 
that  the  most  rational  dmiensions  for  parallel  basins  intended  to  receive 
ordinary  sailing  ships  are,  that  the  width  should  be  made  about  from 
600  to  600  feet,  and  the  length  about  three  or  four  or  even  six  times 
the  width. 

The  entrance  locks  of  the  docks  at  London  vary  in  width,  according 
to  the  traffic  they  are  specially  designed  to  accommodate,  from  40  feet, 
to  as  much  as  90  feet  in  the  case  of  the  new  Victoria  Docks.  For 
ordinary  shipping  purposes  a  width  of  48  feet,  and  a  constant  depth  of 
water  of  23  feet  over  the  cills  will  suffice,  and  the  enormous  width  of 
the  Victoria  Docks  can  only  be  required  for  the  reception  of  sea  going 
paddle-wheel  steamers.  The  clear  length  between  the  points  of  the 
gates  likewise  varies  between  100  and  300  feet;  but  the  length  of  the 
entrance  to  the  East  India  Dock,  210  feet,  seems  to  afford  a  very  fair 
average.  As  to  the  quay  walls,  they  may  be  built  either  with  a  cur- 
vilinear batter,  in  the  style  usually  adopted  bv  English  engineers,  or 
with  a  straight  batter,  as  upon  the  continent ;  m  both  cases  the  versed 


sine  is  ascertained  by  making  the  average  inclination  equal  to  one  in 
eight.  The  various  communication  bridges  should  be  made  to  open  in 
such  a  way  as  to  interfere  as  little  as  possible  with  the  rigging  of  the 
ships  moving  in  the  docks ;  and  for  this  reason  tumirnj  bridges  are 
preferable  to  lifting  bridges,  or  to  those  which  are  called  bcuctde  bridges. 
These  remarks  about  the  interference  with  the  rigging  will  of  coune 
apply  throughout  the  whole  details  of  dock  construction ;  and,  indeed, 
the  injury  which  is  often  done  to  the  masts  and  yards  of  vessels  lying 
in  the  St.  Katherine's  Dock,  is  one  of  the  most  serious  objections  to 
the  system  of  erecting  the  warehoxises  on  the  edge  of  the  quays. 

The  quay  walls  must  be  protected  by  means  of  fender  pilee  to 
prevent  the  ships  from  injuring  the  masonry  as  they  rise  and  falL  A 
very  sohd  heavy  coping  must  be  placed  on  the  walls;  bollards,  or 
mooring  posts,  should  be  fixed  at  about  every  50  feet  apart ;  and  a 
crane  of  about  5  tons  power,  and  a  water-cock  or  hydrant,  placed  at 
distances  of  200  feet  apart.  It  would  be  advisable,  especially  in  a  long 
dock,  to  make  occasional  provision  for  a  ladder  or  staircase  to  the 
water*s  edge,  in  order  to  allow  communication  by  boats  between  one 
side  of  the  dock  and  another.  In  docks  where  <  repairs  of  ships  are 
habitually  executed,  it  may  be  necessary  to  devote  a  portion  of  the 
water  and  of  the  quay  surface  to  this  purpose,  and  to  provide  «iUor- 
Uga,  nuuting-tackle,  gridirons  or  ca\dking4ump*^  with  the  necessary 
furnaces  for  melting  pitch  and  tar.  Under  all  circumstances  these 
latter  furnaces  must  be  kept  at  a  considerable  distance  from  the  vessels 
in  dock,  and  it  is  impossible  to  attach  too  much  importance  to  the  pre- 
cautions to  be  observed  for  the  prevention  or  for  the  extinction  of  fires. 
In  the  most  recently-constructed  docks  for  the  reception  of  the  coal 
traffic,  the  hydraulic  lift  has  been  largely  employed ;  and,  indeed,  it 
has  likewise  been  introduced  in  the  working  of  the  goods  i?v-archouses, 
both  of  the  London  and  of  the  Liverpool  docks. 

Vessels  entering  docks,  of  course,  do  so  imder  the  direction  of  the 
dock-master.  There  is  at  the  entrances  of  the  London  Docks  a  dear 
space  left  in  the  river  (with  a  radius  of  200  yards),  where  the  compamas 
place  dolphins,  or  hauling  buoys,  to  facilitate  the  manoeuvres  of  the 
vessels  about  to  enter.  A  red  flag  is  hoisted  at  the  pier  head  when  it 
is  time  for  the  vessels  to  prepare  to  come  in,  and  a  blue  flag  is  hoisted 
to  show  that  the  passage  is  free.  Directly  the  ebb  begms  to  make 
strongly,  the  blue  flag  is  struck :  when  this  is  done,  no  vessel  is  allowed 
to  enter  until  the  next  tide  without  a  special  order ;  vessels  coming  in 
have  the  precedence  over  those  going  out.  All  the  manoeuvres  attend- 
ing the  entrances  of  the  ships  are  performed  by  their  own  crews ;  and 
the  captains  are  bound  to  see  that  the  anchors  are  ataught,  the  boats 
on  deck,  the  bowsprits  run  in,  the  yards  set  up  and  down,  and  gene- 
rally that  every  precaution  is  taken  to  occupy  as  little  space  as  possible. 
The  regulations  with  respect  to  fires,  and  the  working  of  the  ships  in 
dock,  vary  in  every  port ;  but,  as  a  principle,  it  is  admitted,  that  if 
goods  are  to  be  warehoused,  none  but  the  workmen  employed  by  the 
dock  authorities  are  allowed  to  touch  them,  under  the  inspection  of  the 
Cuatom-House  officers  and  of  the  captains  of  the  ships.     In  the  case  of 
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goods  discharged  at  once  in  lighters,  over  side,  the  dock  authoritiefl  sup- 
ply the  necessary  labour  to  the  captains  at  a  fixed  tariff;  but  this 
operation  is  carried  on  entirely  at  the  risk  of  the  merchandise,  and  it 
must  be  performed  with  the  rapidity  required  by  the  dock  authorities. 
The  rates  usually  charged  for  the  use  of  docks  are :  1.  The  landing 
rute,  which  includes  the  quay  rate,  the  unloading  and  entry  into  the 
stores,  or  the  stowage  on  the  quay,  and  the  loading  upon  carts  if  the 
goods  are  removed  immediately  from  the  Customs  s^ea.  2.  The  con- 
solidated rate,  which  includes  the  quay  rate,  the  entry  into  stores,  the 
examination  and  repair  of  casks  and  packages,  the  sampling,  the  weighing 
on  delivery,  the  certificates  of  damage,  and  rent  for  three  weeks  from 
the  day  of  brewing  bulk.  3.  The  management  rate,  which  is  supposed 
to  cover  the  expenses  of  showing  the  goods  to  purchasers,  and  of  pre- 
paring them  for  sale.  4.  The  rent,  payable  by  weeks,  or  by  fractions  of 
weeks.  From  observations  made  upon  the  application  of  the  rates  of 
the  various  London  companies,  it  would  seem  that  they  are  not  very 
logically  arranged,  and  that  the  rent,  especially,  does  not  cover  the 
expenses  connected  with  it.  Generally  speaking,  however,  it  may  be 
said  that  the  working  expenses  of  the  London  docks  are  equal  to  about 
60  per  cent  of  their  gross  receipts,  and  that  they  pay,  one  with  another, 
about  H  per  cent,  on  the  capital  invested  in  them.  It  must,  however, 
be  here  observed,  that  the  trade  connected  with  steam-boats  does  not 
pay  the  dock  companies  more  than  24  per  centb  profit  under  the  ordi- 
nary tariffs,  and  tibat  graving-docks  never  yield  much  more  than  2  J  per 


cent,  on  their  outlay.  The  price  of  the  Liverpool  Docks  was  said  to 
have  ranged  between  24,0002.  and  86,000^  per  acre  of  land  inclosed ; 
and  in  that  port  it  is  by  no  means  rare  to  work  as  many  as  from  25,000 
to  28,000  tons  per  acre  of  water  surface  per  annum,  while  the  pro- 
portion in  London  is  only  from  5000  to  6000  tons  per  acre.  As  an 
approximate  rule,  the  floor  surface  of  the  warehouses  may  be  calculated 
at  the  rate  of  10  feet  superficial  for  every  ton  in  store ;  but,  as  was 
said  before,  no  invariable  rule  can  be  applied  in  this  case.  Goods  gene- 
rally remain  in  warehouse  for  about  three  months ;  but  the  lighter  and 
more  valuable  goods  remain  there  the  longest. 

On  account  of  the  great  security  of  the  warehouses  of  the  larger  and 
wealthy  dock  companies,  it  has  been  possible  to  introduce  a  very 
important  facility  for  commercial  operations  by  the  creation  of  a  class 
of  securities  known  as  dock  toarrantt.  These  are,  in  fact,  acknow- 
ledgments on  the  part  of  the  company  that  they  hold  and  are  respon- 
sible for  certain  quantities  of  goods  specified  on  the  warrant,  which  is 
then  transmissible  by  endorsement,  and  the  goods  are  deliverable  to 
the  last  holder,  unless  notice  to  the  contrary  should  have  been  legally 
given.    [Dock  Warrant.] 

The  system  of  business  adopted  at  Liverpool  is  rather  different  from 
that  of  London,  even  when,  as  in  the  Albert  Docks,  the  basins  are  sur- 
rounded by  bonding-warehouses ;  for,  as  a  general  rule,  the  commerce 
of  the  former  town  is  carried  on  by  means  of  basins,  and  of  private 
warehouses  in  the  upper  part  of  the  town.  In  the  new  Victoria  Docks 
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also,  some  modifications  of  a  rather  doubtful  value  have  been  intro- 
duced, which  may  be  undentood  by  reference  to  the  accompanying 
cut.  Almost  every  important  port  in  En^s^and  can  now  boast  of  its 
docks,  and  the  details  of  them  are  so  necessarily  modified  by  local 
circumstances  that  it  would  be  impossible  to  discuss  them  in  a  general 
article. 

DOC^- WARRANTS,  are  orders  by  the  owner  of  goods  which  are 
lying  at  a  wharf  or  in  a  warehouse,  upon  the  wharfinger  or  warehouse- 
man, to  deliver  up  the  goods,  or  a  named  portion  of  them,  to  the  person 
or  persons  in  whose  favour  the  orders  are  made.  Then  if  the  owner 
wishes  to  sell  the  goods,  or  portion  of  them,  he  may,  by  handing  the 
dock-warrant  to  the  buyer,  made  out  in  his  favour,  transfer  to  him  the 
right  of  obtaining  the  goods  from  the  wharfinger  or  warehouseman ;  so 


the  buyer,  by  endonfaig  to  ft  sob-buyer,  may  transfer  to  hun,  and  so 
on ;  but  not  so  a9  to  be  enabled,  without  something  more  takes  place, 
to  bring  an  action  against  the  wharfinger,  &o.,  in  case  of  refusal  by  him 
to  deliver  according  to  the  warrant  These  warrants,  or  delivery  orders 
(aa  they  are  sometimes  called),  have  the  quality  of  securities,  for  they 
represent  the  goods  themselves ;  and  the  warehouseman,  accepting  the 
Older,  and  not  refusing  compliance  on  the  groimd  that  he  holds  the 
goods  subject  to  an  unsatisfied  lien  of  his  own  against  the  original 
owner,  or  otherwise  decUning  the  order,  becomes  the  agent  of  the 
buyer,  and  the  buyer  holding  tliis  order  or  warrant  has  the  same  right 
to  go  into  the  market  and  sell  as  if  he  had  the  goods  in  his  pocket. 
Exceptions  to,  or  modifications  of,  the  rule  may  occur  in  cases  of  bank- 
rupted, insolvency,  or  when  anything  remains  to  be  done  'with  th« 
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gooda  before  they  are  in  such  a  state  as  to  identity  and  quantity  aa  the 
buyer  bargained  to  have  them  delivered  in ;  but  the  abore  is  the  general 
rule.  In  general,  also,  the  right  of  lien  which  the  seller  has  against 
the  buyer  is  not  made  away  with  by  giving  a  dock-warrant  or  delivery- 
order. 

The  wharfinger  or  warehouseman  is  liable  to  an  action  if  he  refuses 
to  comply  with  the  dock-warrant  or  delivery-order  and  hand  over  the 
t^oods,  provided  he  has  signified  his  acquiescence  in  the  order  when  it 
was  first  presented  to  him,  or  have  accepted  rent,  Ac ,  or  done  any 
other  act  so  as  to  have  assumed  the  character  of  wharfinger  to  the 
person  suing. 

Various  statutes  have  been  passed  for  the  better  protection  of  persons 
making  advances  of  money  on  goods,  &c.,  on  the  security  of  documents 
of  title  of  this  kind,  the  last  of  which  is  the  5  &  6  Vict.  c.  89 ;  and  see 
12  &  13  Vict.  c.  106,  B.  179. 

DOCTOR,  one  who  has  taken  the  highest  degree  in  the  faculties  of 
Divinity,  Law,  Physic,  or  Music.  In  its  original  import  it  means  a 
person  so  skilled  in  his  partictUar  art  or  science  as  to  be  qualified  to. 
teach  it. 

There  is  much  difference  of  opinion  as  to  the  time  ^'bcn  the  title  of 
Doctor  was  first  created.  It  seems  to  have  been  established  for  the 
professors  of  the  Roman  law  in  the  University  of  Bologna,  about  the 
middJe  of  the  12th  century.  Antony  h  Wood  says,  that  the  title  of 
Doctor  in  Divinity  began  at  Paris,  after  Peter  Lombard  had  compiled 
his  Sentences,  about  the  year  1151.  (*Hist.  and  Antiq.  Univ.  of 
Oxford,'  4to.  Oxf.  1792,  vol.  i.  p.  62.)  Previously,  those  who  had 
proceeded  in  the  faculties  had  been  termed  Masters  only.  The  title  of 
Doctor  was  not  adopted  in  the  English  Universities  earlier  than  the 
time  of  John  or  Henry  III. 

In  Oxford  the  time  requisite  for  the  Doctor  of  Divinity's  degree  is 
eleven  years  from  the  time  of  matriculation,  or  four  years  from  the 
time  of  proeeeding  B.A.  Doctors  of  Civil  Law,  four  years  after  pro- 
ceeding through  Arts,  or  if  intending  to  practise  in  the  Ecclesiastical 
Courts;  if  not,  five  years  from  l£e  date  of  admission  as  B.C.L. 
For  the  degree  of  M.D.,  three  years  must  intervene  from  the  time 
of  the  candidate's  having  taken  his  Bachelor  of  Medicine's  degree. 
For  a  Doctor's  degree  in  Divinity  or  Law  three  distinct  lectures  are 
to  be  read  in  the  schools,  upon  three  different  days  :  but  by  a  dispen- 
sation, first  obtained  in  convocation  or  congregation,  all  three  are  per- 
mitted to  be  read  upon  the  same  day ;  so  that  by  dispensation  a  single 
day  is  sufi&cient  in  point  of  time  for  these  exercises.  For  a  Doctor's 
degree  in  Medicine,  a  dissertation  upon  some  subject,  to  be  approved 
by  the  Professor  of  Medicine,  must  be  publicly  recited  in  the  schools, 
and  a  copy  of  it  afterwards  delivered  to  the  Professor.  The  Uni- 
versity fee  on  admission  is  iOl. 

In  Cambridge  a  Doctor  of  Divinity  must  be  a  Bachelor  of  Divinity 
of  five,  or  a  M.A.  of  twelve  years'  standing.  The  requisite  exercises 
are  one  act,  two  opponencies,  a  Latin  sermon,  an  English  sermon,  and 
a  determination.  A  Doctor  of  Laws  must  be  a  Bachelor  of  Laws  of 
five  years'  standing.  His  exercises  are  two  acts  and  one  opponency. 
Doctors  of  Medicine  must  be  Bachelors  of  Medicine  of  five  years' 
standing,  or  a  M.A.  of  seven  years*  standing.  The  exercises  are  two 
acts  and  one  opponency.  For  the  degree  of  D.D.,  the  total  fees  are. 
51/.;  for  LL.D.,  25/.  10#. ;  for  M.D.,  16/.  10*.  For  a  Doctor's  degree 
in  music,  in  both  Universities,  the  exercise  required  is  the  com- 
position and  performance  of  a  solemn  piece  of  musiy,  to  be  approved 
by  the  Professor  of  the  Faculty.  ('Oxf.  and  Camb.  Calendars,'  for 
1869.) 

Coloured  engravings  of  the  dresses  worn  bv  the  doctors  of  the 
several  faculties  of  Oxford  and  Cambridge  will  be  found  in  Acker- 
mann's  'History  of  the  Univ.  of  Oxford,'  4to,  1814,  voL  ii  p.  269,  et 
seq. ;  and  in  his '  History  of  the  Univ.  of  Cambridge,'  4to,  1815,  voL  ii 
p.  312,  et  seq. 

DOCTORS'  COMMONS,  the  College  of  Civilians  in  London,  near 
St.  Paul's  Churchyard,  founded  by  E>r.  Harvey,  Dean  of  the  Arches, 
for  the  professors  of  the  civil  law.  The  official  residences  of  the  judge 
of  the  Arches'  Court  of  Canterbury,  of  the  judge  of  the  Admiralty, 
and  the  judge  of  the  Prerogative  Court  of  Canterbury  while  it  existed, 
were  situated  there ;  and  it  was  the  residence  of  the  doctors  of  the 
civil  law  practising  in  London,  who  live  there  (for  diet  and  lodging)  in 
a  collegiate  manner,  and  common  together.  Doctors'  Commons  was 
burnt  down  in  the  fire  of  London,  and  rebuilt  at  the  charge  of  the 
profession,  whose  modem  representatives  have  been  authorised  to  sell 
the  property.     [Arches,  Court  of.] 

DODE'CAGON,  a  figure  of  twelve  sides ;  a  term  generally  applied 
to  an  equiangular  and  equilateral  (or  regular)  dodecagon.  [Requlab 
Polygon.] 

DODECAHEDRON.    [Solids,  Regular.] 

DOEOLIC  ACID  (C^^Hj^OJ.  An  oleaginous  acid,  extracted  from 
the  oil  of  a  species  of  sperm  whale,  Baloena  roitrala  (Danish  DogUng). 
It  solidifies  at  62*'  Fahr. 

DOOE  was  the  title  of  the  first  magistrate  of  the  republic  of  Venioe. 
The  first  settlers  on  the  islands  of  the  lagime  were  governed  by  magis- 
trates sent  from  Padua.  After  Padua  was  devastated  by  the  Hans  and 
other  barbarians,  a.d.  462-60,  the  colonists  of  the  lagune  being  left  to 
themselves,  each  island  elected  a  magistrate  called  tribtme.  An  annual 
selection  was  made  of  seven  from  among  these  tribunes,  who  consti- 
tuted the  government  of  the  whole  community.    A  council  of  forty  I 


persons  chosen  by  the  general  assembly  of  the  people  had  the  legis- 
lative and  judicial  powers.    As  population  and  wealth  increased,  aiid 
the  community  was  threatened  by  hostile  neighbours,  it  was  found 
necessary  to  concentrate  and  strengthen  the  executive,  and  a  diief 
magistrate  for  life  was  elected  by  the  assembly  of  the  people,  and  was 
called  doge,  a  corruption  of  dux,  as  he  was  also  general  of  the  armed 
force.     The  first  doge,  Paolo  Luca  Anafesti,  was  elected  in  697-    The 
third  doge  in  succession,  Orso  Ippato,  elected  in  724,  made  war  against 
the  Longobards,  and  took  Ravenna,  which  he  restored  to  the  Byzantine 
emperor,  who,  as  a  reward  for  this  service,  granted  to  the  republic  a 
tract  on  the  coast  of  the  mainland  as  far  south  as  the  Adige.     Thi<$ 
first  continental  possession  of  Venice,  being  afterwards  enlarged,  was 
called  Dogado.    The  successes  of  Orso  inspired  the  people  with  jealoutr, 
and  he  was  assassinated  in  787.     The  office  of  doge  was  at  the  same 
time  abrogated,  and  an  annual  magistrate  was  substituted ;  but  the 
fifth  of  these  was  imprisoned  on  some  charge,  and  his  eyes  were  put 
out,  after  which  the  people  again  elected  a  doge  for  life  in  742.     From 
that  time  till  1172  about  forty  doges  ruled  in  succession,  nearly  one 
half  of  whom  died  a  violent  death,  or  were  deposed,  exiled,  or  had  their 
eyes  put  out,  sometimes  by  regular  trial  before  the  council  of  forty, 
and  sometimes  by  popular  insurrection.    The  Quarantia,  or  Council  cf 
Forty,  which  exercised  the  government  during  the  interregna,  assumed 
by  degrees  the  power  of  electing  a  doge,  in  order  to  put  a  stop  to  the 
frequently  recurring  tumult  and  anarchy ;  the  choice,  however,  w*s 
subject  to  confirmation  by  the  assembly  of  the  people.     The  first  doge 
thus  elected  was  Sebastiano  Ziani,  in  1173,  and  the  Forty  made  him 
swear  to  a  new  constitution,  or  fundamental  law,  by  which,  instead  of 
the  general  assembly  of  the  people,  the  sovereign  power  was  vested  in 
a  great  council  of  480  citizens,  elected  for  one  year,  but  capable  of 
indefinite  re-election.     These  were  chosen  by  twelve  tribunes,  two  for 
each  sestiere,  or  district,  of  the  city  of  Venice  alone,  who  were  them- 
selves appointed  by  the  inhabitants  of  their  respective  districts,  the 
other  islands  and  territories  of  the  republic  having  no  part  in  the 
elections;  each  tribune  naming  forty  members.     The  Great  Council 
was  to  appoint  six  individuals  who  -were  to  be  the  doge's  counaeiloris 
without  whose  concurrence  no  act  of  the  doge  should  be  valid.     This 
coimcil  was  afterwards  called  "  la  Signoria."     In  important  cases  the 
doge  was  to  consult  with  another  coimcil  of  sixty  members,  caJlai 
Pregadi,  or  '^  requested,"  taken  also  from  the  Great   Council.    The 
citizens  of  Venice,  weary  of  tumult,  and  being  secured  in  the  exclusive 
right  of  furnishing  the  members  of  the  Great  or  Sovereign  Council, 
seem  to  have  willingly  acquiesced  in  these  constitutional  changes,  and 
a  distribution  of  golden  pieces  made  by  the  new  doge  served  to  gratify 
the  populace.     About  a  century  after,  another  organic  change  ttci 
plaoe.     Pietro  Gradenigo  being  elected  doge  in  128^,  by  the  influence; 
of  the  old  or  aristocratic  families,  proposed  a  law  which  passed  the 
Great  Council  in  1298  after  much  opposition  and  delay,  that  no  one 
should  in  future  be  eHgible  to  sit  in  that  assembly  except  those  who 
then  had  a  seat  in  it,  or  whose  fathers,  grandfathers,  and  great-grand* 
fathera,  had  been  members  of  it.     The  number  of  the  members  of  the 
Great  Coimcil  was  no  longer  limited  to  480.     Lastly,  in  131&,  a  new 
law  passed  the  Great  Coimcil,  by  which  that  assembly  declared  itself 
permanent  and  hereditary,  all  the  members  who  were  then  sitting  in  it 
(about  600  in  utmiber)  remaining  for  life  in  possession  of  their  seat^, 
their  sons  who  were  above  twenty -five  years  of  age  being  like^^ise  ad- 
mitted, and  their  descendants  after  them,  to  the  exclusion  of  all  other 
families.     This  decree,  known  in  history  as  "  la  serrata  del  mag^ior 
consiglio,**  established  an  hereditary  and  exclusive  aristocracy  at  Venice, 
which  lasted- till  the  end  of  that  republic.     The  celebrated  Council  of 
Ten  was  also  then  appointed,  which,  though  at  first  only  named  for 
two  months,  gradually  appropriated  all  the  power  of  the  state.     The 
confirmation  of  the  doge  by  the  people  was  henceforth  dispensed  witL 
The  doge  himself  became  merely  a  state  pageant,  the  servant  of  the 
councils,  which  had  the  power  of  trying  and  deposing  him,  and  even 
sentencing  him  to  death.    They  took  away  from  him  the  command  of 
the  military  and  naval  forces,  his  children  were  excluded  from  everj 
office  of  state,  and  he  had  no  patronage  except  the  prebendal  stalls  of 
the  cathedral  of  St.  Mark.    The  doge  was  president  by  right  of  all  tb  * 
councils,  with  a  double,  or  casting  vote.     He  was  simply  addressed  l.y 
the  title  of  Messer  Doge.     ('  Memori  Venete '  di  Giovanni  Galliclcii, 
Venice,  1826 ;  Daru, '  Histoire  de  Venise,'  books  6  and  89.) 

The  doges  at  Qenoa  were  at  first  magistrates  for  life  [BoCCakera.  in 
Bioo.  Div.],  as  at  Venice,  but  the  frequent  contentions  and  civil 
factions  among  the  aspirants  to  that  dignity  induced  Andrea  Doria,  in 
his  reform  of  1628,  to  make  the  office  of  doge  to  last  only  two  years. 
[DoRiA,  in  Bioo.  Div.] 

DOGMA  (B^fAo),  a  word  borrowed  from  the  Greek,  means  an  estab- 
lished principle,  a  fundamental  article  of  belief  derived  from  undisputed 
authority,  and  is  generally  applied  to  the  essential  doctrxnes  of  Christi- 
anity which  are  drawn  from  the  Scriptures,  or  from  the  authority  of 
the  Fathers.  Hence  that  branch  of  divinity  called  dogmatic  theoliigy 
is  an  exposition  and  assertion  of  the  various  articles  of  the  Christian 
faith  as  founded  upon  authority  acknowledged  by  Christians  in  general, 
and  is  distinguished  from  scholastic  theology,  which  assumes  to  estab- 
lish the  truth  of  the  Christian  doctrines  by  argument.  John  Damascenua 
was  one  of  the  first  who  wrote  an  exposition  of  Christian  dogmatics. 
[Dahabcenus,  in  Bioo.  Div.]  But  although  the  authority  of  the 
Scriptures  and  of  the  early  fathers  is  acknowledged  by  all  Cliriiitians, 
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ihere  are  other  authorities  which  are  acknowledged  only  by  one  com- 
munion, and  not  by  others.  Thus  the  Greek  church  acknowledges  the 
authority  of  the  earlier  councils  only,  while  the  Roman  Catholics  look 
upon  the  later  councils  and  the  bulls  and  decretals  of  the  popes  as 
equally  positive  authority  in  matters  of  faith ;  and  the  Pxotestant  and 
reformed  churches,  rejecting  the  latter,  reour  to  their  respective 
synods  and  confessions  of  faith.  Melancthon  wrote  a  concise  expo- 
sition of  the  dogmas  of  the  Protestant  or  Lutheran  church.  Among 
the  numerous  Roman  Catholic  writers  on  dogmatic  theology,  Bellarmine 
is  one  of  the  must  distuiguished.  Dogmatic  theology,  as  dUtinct  from 
scholastic  as  well  as  from  moral  theology  and  Biblical  divinity,  consti- 
tutes a  separate  chair  in  several  Roman  Catholic  universities  in  conti- 
nental Europe,  and  in  those  of  Ireland. 

In  the  Protestant  universities  of  Germany  there  is  a  chair  for  the 
history  of  dogmas.  The  business  of  the  professor  is  to  examine  the 
doctrines  of  the  various  sects  which  have  divided  Christianity,  their 
sources,  and  the  arguments  by  which  they  are  supported.  Such  a 
course  of  lectures  forms  an  important  addition  to  the  study  of  Ecclesi- 
astical History. 

DOIT  or  DUTT,  a  small  Dutch  copper  coin,  being  the  eighth  part 
of  a  stiver,  in  value  half  a  farthing.  Doit  is  also  a  division  of  the 
English  grain  Troy.  See  Snelling's  'View  of  the  Coins  of  Europe,' 
8vo.  London,  1766.  The  word  is  used  by  Shakspere,  '  Coriolanus,' 
Act  i.,  sc.  5. 

DOLLAR.    [Money.] 

DOME.  The  mathematical  theory  of  ft  dome,  lo  far  at  considera- 
ions  requisite  for  security  are  concerned,  is  more  simple  than  that  of 


an  arch.  ImAgine  two  vertical  planes  passing  through  the  axis  of  a 
dome,  and  making  a  small  angle  with  each  other.  These  planes  inter- 
cept (as  in  the  cut)  two  symmetrically  opposite  slices  of  the  dome, 
which  tend  to  support  each  other  at  the  crown.  This  support  might 
be  made  complete  and  effectual  upon  principles  explained  in  the 
article  Arch  ;  so  that  in  fact  each  small  slice  of  the  dome,  with  its 
opposite,  might  compose  a  balanced  arch.  Any  slice  of  such  a  dome  is 
supported  by  the  opposite  one  only,  so  that  all  the  rest  might  be  taken 
away.  Now  suppose  such  a  dome  to  be  constructed  upon  an  interior 
centering,  of  which  however  the  arches  are  not  separately  balanced,  in 
consequence  of  the  weight  of  a  p  K  being  so  great  that  the  resultant  of 
this  weight  and  the  horizontal  thrust  at  a  falls  obliquely,  not  being,  as 
in  a  balanced  arch,  perpendicular  to  pk,  but  cutting  the  line  k  p  pro- 
duced towards  the  axis.  Still  this  dome  cannot  fail  :  for  since  eveir 
part  of  the  horizontal  course  of  stones  has  the  same  tendency  to  fall 
inwards,  these  pressures  inwards  cannot  produce  any  effect,  except  a 
lateral  pressure  of  each  slice  upon  the  two  which  are  vertically  con- 
tiguous. Hence  the  condition  of  equilibrium  of  a  dome  is  simply  this, 
that  the  weight  of  any  portion  a  M  p  K  must  be  too  great  for  a 
balanced  arch.  Upon  the  same  principle  a  dome  may  even  be  con- 
structed with  a  concave  exterior :  and  in  a  dome  of  convex  exterior  a 
portion  of  the  crown  may  be  removed,  as  is  the  case  when  the  building 
is  surmounted  by  a  lantern.  The  tendency  of  the  upper  part  to 
fall  inwards  being  equal  all  round,  each  stone  is  supported  by  those 
adjacent. 

From  the  preceding  it  appears  that  it  would  be  (in  comparison  with 
an  arch)  easy  to  construct  a  dome  with  perfectly  polished  stones,  and 
without  cement.  The  friction  of  the  stones  and  the  tenacity  of  the 
cements  are  of  course  additional  securities.  The  part  in  which  the 
construction  is  weakest  will  be  near  the  base,  more  particularly  if  the 
joints  become  nearly  horizontal  at  the  base,  or  if  the  circumference  at 
the  base  be  very  considerable.  This  weak  point  is  generally  secured  in 
practice  by  bringing  strong  chains  or  hoops  round  the  horizontal  courses 
at  the  interior  of  the  base.  Dr.  Robison  says,  "  The  immense  addition 
of  strength  which  may  be  derived  from  hooping  largely  compensates 
for  all  defects ;  and  there  are  hardly  any  boimds  to  the  extent  to  which 
a  very  thin  dome  vaulting  may  be  carried  when  it  is  hooped  or  framed 
in  the  direction  of  the  horizontal  courses."  This  system  of  internal 
hooping  is  eveiy  way  preferable  to  reliance  upon  cements,  and  may, 
without  interference  with,  the  ornamental  part  of  the  design,  be  carried 
to  any  length.  Among  other  advantages,  a  dome  may  be  made  by 
means  of  it  to  rise  vertically  from  the  base,  which  ca,nnot  be  the  case 
in  an  arch. 


The  thickness  of  a  dome  should  increase  towards  the  base.  A 
perfectly  spherical  dome,  that  is,  a  segment  of  a  hollow  shell  cut  off  by 
a  plane,  and  therefore  of  uniform  thickness,  will  stand  securely  if  the 
arch  of  the  ffeneratmg  circle  subtend  at  the  centre  less  than  51*  49'. 
The  law  of  the  thickness  necessary  to  secure  equilibrium  is  as 
follows ; — 
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Let  the  dome  be  formed  by  the  revolution  of  at  and  b  w,  and  let 
p  K,  the  joint  of  one  of  the  stones,  be  always  perpendicular  to  the 
interior  curve ;  which  is  usually  the  case  in  practice.  Let  a  if  =  or, 
MP=y,  PK^s,  arcBP=«;  and  let  p  be  any  constant  greater  than  tmity, 
and  A  any  constant  whatever.  Then  there  will  be  equilibrium,  the 
equation  of  B  P  w  being  given,  if 


'^    y'  \dy)     '   didy 


or  e  beintg  tha  angle  K  a  B,  and  p  the  radius  of  curvature  at  F 

^^  Ap  (tan  e)»-> 

pyco^e 

For  the  demonstration  of  this  formula,  see  VenturoU's  '  Mechanics ' 
(Creswell's  translation),  or  Robison's  '  Mechanical  Philosophy.'  It  is 
not  necessary  thatjs  should  be  a  constant :  a  reference  to  the  work  first 
cited  will  show  how  to  proceed  on  the  supposition  that  it  is  a  function 
of  X  greater  than  unity. 

It  is  to  be  observed,  however,  that  the  mathematical  theory  of  dome 
construction  is  utterly  inapplicable  to  the  extraordinary  works  of  the 
Mohammedan  architects,  in  which  the  curve  of  the  dome  itself  is 
often  carried  considerably  beyond  the  points  of  support  Evidently  in 
such  buildings  as  the  Madrissa  of  Sultan  Hussein  at  Ispahan,  the  Taj 
Mehal  at  Agra,  or  the  tomb  of  Mahomet  at  Beejapore,  given  by  Mr. 
Fergusson  in  his  '  Handbook  of  Architecture,'  the  stability  of  the  domes 
depends  entirely  upon  the  adhesion  of  the  materials  themselves ;  for 
if  they  had  been  free  to  move  under  the  influence  of  gravity  the 
domes  must  have  fallen. 

DOME  (in  Architecture).  A  term  usually  applied  in  England 
to  express  what  more  properly  should  be  called  a  "cupola,"  or  a 
spherical  covering  of  a  building  or  hall.  The  confusion  in  the  use  of 
this  word  seems  to  have  arisen  from  the  fact  that  the  Italians  and  the 
Germans  call  the  cathedrals,  or  principal  churches  of  their  towns  by 
the  generic  name  duomo,  or  dom,  from  the  Greek  A»/ia,  as  being  the 
houses  by  way  of  distinction ;  and  from  the  additionid  fact  that  the 
majority  of  the  churches  or  cathedrals  built  in  Italy  since  the  revival 
of  literature  have  been  built  with  cupolas.  It  would  now  be  impos- 
sible to  bring  the  word  back  to  its  original  signification,  and  it  may 
therefore  be  considered  that  the  term  d<yme  expresses  generically  the 
spherical  or  the  spherico-polygonal  coverings  of  buildings,  whether  the 
plans  of  those  buildings  be  circular  or  not ;  that  is  to  say  whether  the 
spherical  coverings  be  raised  over  a  rotunda,  or  over  a  drum  carried 
down  by  pendantives  to  a  square  base.  Specifically  the  term  dome 
expresses  the  outer,  or  the  convex,  side  of  the  covering ;  whilst  that 
of  cupola  expresses  the  inner,  or  the  concave  side. 

Neither  Uie  Assyrians,  Egyptians,  nor  the  Greeks  appear  to  have 
resorted  to  domical  construction,  although  there  were  some  rude 
attempts  occasionally  made  by  the  latter  nation,  as  in  the  treasure 
chamber  at  Mycenae,  to  carry  out  that  mode  of  vaulting.  The  Etrus- 
cans seem  to  have  been  the  first  people  who  habitually  employed  the 
dome,  and  they  very  frequently  adopted  it  in  their  tombs  or  their 
votive  monuments.  It  was  no  doubt  from  them  that  the  Romans 
derived  this  style  of  ornamentation ;  and  it  is  certain  that  the  most 
numerous  ancient  ruins  of  domes  are  to  be  found  in  the  neighbour- 
hood of  Rome  and  Naples.  The  principal  of  these  in  and  near  Romo 
are  the  Pantheon  and  the  temples  of  Bacchus,  Vesta,  Romulus, 
Hercules,  Cybele,  Neptune,  and  Venus,  and  also  some  of  the  chambers 
of  the  Therm®. 

The  most  magnificent  dome  of  antiquity  is  unquestionably  that  of 
the  Pantheon,  supposed  to  be  a  chamber  of  the  great  baths  of  Agrippa. 
The  diameter  of  the  dome  internally  is  142  feet  84  inches,  with  a  cir- 
cular opening  at  the  top  in  the  centre  28  feet  6  inches  in  diameter. 
The  height  of  the  dome  from  the  top  of  the  attic  is  70  feet  8  inches. 
Internally  it  is  decorated  with  five  rows  of  square  compartments.  Each 
row  is  considerably  lai^r  than  that  immediately  above  it,  as  they 
converge  towards  the  top.  The  large  squares,  all  of  which  are  rather 
more  than  12  feet  each  way,  contain  four  smaller  squares  sunk  one 
within  the  other.  It  is  supposed  that  these  squares  were  decorated 
with  plates  of  silver,  from  some  fragments  of  that  metal  having  been 
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found  on  them.  The  opening  at  the  top  of  the  dome  was  decorated 
with  an  ornamented  bronze  moulding,  gilt.  The  external  part  of  the 
dome  appears  also  to  have  been  decorated  with  buids  of  bronze.  Con- 
stantius  II.  removed  the  silver  and  bronze  with  which  the  building 
was  decorated.  The  base  of  the  dome  externally  consists  of  a  large 
plinth  with- six  smaller  plinths  or  steps  above  it ;  and  in  the  curve  of 
the  dome  a  flight  of  steps  is  formed  which  leads  to  the  opening  at  the 
top  of  the  dome.  From  the  drawings  of  the  architect  Serlio  it  appears 
that  flights  of  steps  were  formed  at  intervals  all  round  the  dome, 
which  are  now  covered  with  the  lead  placed  there  by  order  of  Urban 
VIIL  The  dome  is  constructed  of  bricks  and  rubble.  Sunk  bands 
round  the  hollow  squares  or  caissons  appear  to  be  formed  in  brick,  and 
the  other  parts  in  tufo  and  pumice  stone.  The  thickness  of  the  dome 
of  the  Pantheon  is  about  17  feet  at  the  bajBe,  5  feet  14  inches  at  the 
top  of  the  highest  step,  and  4  feet  7  inches  at  the  top  of  the  dome. 
The  circular  wall  which  supports  the  dome  is  20  feet  thick.  This 
wall  is  however  divided  by  several  large  openings,  and  is  furnished 
with  discharging  arches  of  brick.  It  is  most  probable  that  the  dome 
of  the  Pantheon  was  executed  by  means  of  a  centering  of  wood  with 
the  hollow  squares  formed  in  relief  upon  it,  as  was  afterwards  done  in 
constructing  the  great  vaulting  of  St.  Peter's. 

The  dome  of  one  of  the  chambers  of  the  Thermae  of  Caracalla  was 
111  feet  in  diameter.  In  the  Thermae  of  Titus  there  are  two  domes 
each  84  feet  in  diameter,  and  in  the  baths  of  Constantine  there  was 
one  of  76  feet.  There  were  three  domes  in  the  baths  of  Diocletian, 
of  which  two  still  remain ;  one  is  78  feet  6  inches  in  diameter,  and 
the  other  62  feet  3  inches.  Judging  from  those  that  remain,  there  is 
every  reason  to  believe  that  in  the  Thermee  they  were  all  lighted  from 
above,  like  the  dome  of  the  Pantheon.  Near  Pozzuoli  there  is  a  very 
perfect  circular  building,  with  a  dome  96  feet  in  diameter,  built  of 
volcanic  tufo  and  pumice  stone.  The  temple  of  Minerva  Medica, 
without  the  walls  of  Rome,  was  on  the  plan  of  a  polygonal  dome  of  ten 
sides  built  of  brick  and  pumice  stone.  This  building  does  not  appear 
i  to  have  had  any  opening  at  the  top. 

The  ancients  appear  to  have  constructed  domes  on  corbels.  At 
'  Catania  there  is  a  spherical  dome  which  covers  a  square  vestibule ; 
and  in  one  of  the  octagonal  rooms  of  the  enclosure  surrounding  the 
baths  of  Caracalla  the  corbels  still  remain  which  most  probably  sup- 
ported the  dome  of  the  chamber. 

The  dome  of  Santa  Sophia,  at  Constantinople,  built  in  the  reign  of 
Justinian,  is  the  most  remarkable  and  the  earliest  constructed  after 
those  of  ihe  Romans.  Anthemius  of  Tralles  and  Isidorus  of  Miletus 
were  the  architects.  The  present  dome,  however,  was  reconstructed 
by  the  nephew  of  Isidorus.  It  rests  on  the  square  formed  at  the 
intersection  of  the  arms  of  the  Greek  cross :  the  diameter  is  about 
111  feet,  and  the  dome  40  feet  high.  The  dome  is  supported  by  four 
corbellings  placed  in  the  angles  of  the  square.  The  corbels  are  sur- 
mounted by  a  kind  of  cornice  which  supports  a  circular  gallery.  The 
lower  part  of  the  dome  is  pierced  with  a  row  of  small  windows 
adorned  with  columns  on  the  exterior.  Externally  the  dome  is 
divided  by  projecting  ribs,  rounded  and  covered  with  lead.  The  top 
is  surmounted  by  a  lantern  or  finishing  like  a  baluster,  on  which  is  a 
cross.  The  dome  of  Anthemius  and  Isidorus  was  not  so  high,  and 
was  partly  destroyed  twenty-one  years  after  its  construction  by  an 
earthquake  during  the  lifetime  of  Justinian.  In  the  reconstruction 
the  nephew  of  Anthemius  used  very  light  white  bricks,  only  one  fifth 
the  weight  of  common  bricks,  which  are  said  to  have  been  made  in 
Rhodes.  It  appears  from  the  history  and  description  of  the  building 
of  Santa  Sophia,  by  Procopius,  that  the  architects  encountered  many 
difficulties,  which  arose  probably  from  not  being  thoroughly  acquainted 
with  the  principles  on  which  domes  should  be  constructed.  (Pro- 
copius,-rcpiKxtir/iuCrtty,  lib.  i.  cap.  1.) 

The  dome  of  San.  Vitale,  at  Ravenna,  which  is  considered  to  be 
more  ancient  than  that  of  Santa  Sophia,  is  curiously  constructed. 
The  lower  part  of  the  plan  of  the  dome  is  a  regular  octagon,  which  is 
supported  by  eight  piers  placed  at  the  angles  of  the  dome.  Between 
these  angles  are  seven  tall  niches  divided  into  two  stories.  The  lower 
part  of  these  niches  is  open,  and  ornamented  with  columns,  like  Santa 
Sophia.  The  eighth  side  of  the  dome  is  pierced  with  a  great  arch 
forming  an  entrance.  This  arch  is  of  the  same  diameter  and  the  same 
elevation  as  the  niches.  The  wall  above  the  niches  and  arch,  which  is 
without  openings,  sustains  a  hemispherical  dome,  the  plan  being  a 
circle  described  within  a  regular  octagon.  Corbels  are  not  employed 
as  at  Santa  Sophia,  but  the  arches  support  the  gathering  over,  or  cor- 
belling, which  forms  the  circular  base  of  the  dome.  The  base  of  the 
dome  is  pierced  with  eight  windows,  each  divided  in  the  middle  by  a 
column  which  supports  two  small  arches.  The  dome  itself  is  built 
with  a  double  row  of  pipes,  hollow  at  one  end  and  pointed  at  the 
other,  the  point  of  one  being  placed  in  the  hollow  of  the  preceding. 
They  are  thus  continued  in  a  gentle  spiral  line  until  they  finish  at  the 
top.  Between  the  top  of  the  small  arched  window's  and  the  pipes 
there  is  a  construction  formed  with  vases,  not  unlike  the  system 
adopted  in  the  circus  of  Caracalla.  The  dome  itself  is  covered  with 
mortar  both  within  and  without. 

The  church  of  San  Marco  at  Venice,  built  in  the  10th  century,  by 
order  of  Pietro  Orseolo,  the  then  doge,  is  decorated  with  five  domes. 
One  of  these,  placed  in  the  centre  of  the  church,  is  much  larger  than 
the  others.    Each  dome  is  enclosed  within  four  pieces  of  semi-cylin-  | 


drical  vaulting,  together  forming  a  square,  in  the  angles  of  which  are 
four  corbels,  which  gather  in  the  circular  base  of  each  dome,  llie 
lower  part  of  the  dome  is  pierced  with  small  windows.  The  interior 
is  covered  with  mosaic,  and  the  top  of  the  dome  is  terminiited  with  a 
finiahing  on  which  is  a  cross.  In  1528  the  doge,  Andrea  Qritti,  caused 
the  domes  to  be  repaired,  and  Sansovino,  the  architect,  restored  in  a 
great  measure  the  supports,  and  placed  (at  about  one-third  of  its 
height)  a  great  circle  of  iron  round  the  large  dome  to  prevent  its 
falling ;  a  precaution  which  has  been  completely  successf uL  The  other 
domes  are  not  so  well  preserved.  In  1729  one  of  the  smaller  domes 
was  in  danger  of  falling,  from  the  decay  which  had  taken  place  in  a 
circular  bond  placed  at  the  base  of  the  dome.  Stone  was  however 
substituted  for  the  wooden  bond,  and  a  circle  of  iron  placed  without 
the  dome  near  its  base.  In  1785  Andrew  Tirali,  the  an^itect  to  the 
church,  pLoced  an  iron  circle  round  the  dome  which  is  near  the  great 
gate,  on  account  of  some  small  fractures  which  were  then  perceived. 
If,  however,  the  other  domes  are  constructed  with  a  wooden  bond,  it 
is  very  probable  that  they  will  eventually  fall  unless  steps  be  taken  in 
time  to  remove  the  timber.  By  the  use  however  of  corrosive  subli- 
mate, now  used  in  Kyan's  patent  for  preserving  wood  from  the  dry 
rot,  wood  may  be  used  in  the  construction  of  domes  with  znucfa  more 
security  as  regards  durability. 

The  celebrated  dome  of  Santa  Maria  del  Fiore,  built  by  BrunclescLi. 
is  far  superior  in  construction  to  the  domes  of  Santa  Sophia  and  San 
Marco.  Bruneleschi  first  constructed  the  octagon  tower  which  sup- 
ports the  dome.  Each  face  of  the  tower  is  pierced  with  a  circular 
window ;  the  walls  are  17  feet  thick,  and  the  cornice  which  terminates 
the  tower  is  175  feet  from  the  ground.  From  this  cornice  rises  the 
double  dome.  The  outer  dome  is  7  feet  10  inches  thick  at  the  base. 
The  internal  dome,  which  is  connected  at  the  angles  with  the  external 
dome,  is  139  feet  in  diameter  and  133  feet  high  from  the  top  of  the 
internal  cornice  of  the  tower  to  the  eye  of  the  lantern.  This  dome 
has  eight  angles,  forming  a  species  of  Gothic  vault,  and  was  the  fir^t 
double  dome  with  which  we  are  acquainted.  Some  time  after  the 
dome  was  finished,  several  fractures  were  perceived  in  it,  which  were 
owing  to  settlements  in  the  masonry ;  but  the  fractures  were  filled  up 
and  no  new  signs  of  settlement  have  showed  themselves  since. 

The  first  modem  dome  constructed  in  Rome  was  that  of  the  Church 
of  Our  Lady  of  Loretto.  It  was  commenced  in  1607  by  Antonio 
SangjUlo.  The  dome,  which  is  double,  is  circular  on  the  plan.  The 
internal  dome  is  constructed  on  double  consoles,  instead  of  oorbelling<«. 
The  double  consoles  are  crowned  with  a  small  cornice,  forming  an 
impost  for  eight  arches,  from  the  upper  part  of  which  springs  the  dome. 
On  the  top  is  a  lantern  light,  which  is  not  apparent  externally. 

Up  to  this  time  domes  had  been  constructed  on  walls  and  corbellings ; 
but  in  St.  Peter's  at  Rome  a  new  plan  was  adopted.  The  dome  of 
St.  Peter's  stands  upon  four  piers,  61  feet  11  inches  high,  and  30  feet 
10  inches  thick,  measured  in  a  straight  line  with  the  arx^es.  From 
the  arches  spring  the  corbellings,  which  are  finished  by  an  entablature 
Upon  this  entablature  is  a  plinth.  The  plinth  is  externally  an  octagon, 
and  internally  a  circle.  The  external  diameter  of  the  octagon  is  192 
feet  9  inches,  and  the  internal  circle  134  feet  84  inches ;  the  thinnest 
part  of  the  wall,  between  the  octagon  and  the  circle,  is  29  feet  8  inche.^ 
On  the  plinth  is  a  circular  stylobate,  28  feet  64  inches  thick.  This 
thickness  is  divided  into  three  parts  by  a  circular  passage,  5  feet  10 
inches  wide*:  the  two  walls  on  each  side  of  this  passage  are,  respectively, 
the  internal  wall  14  feet  74  inches  thick,  and  the  external  8  feet  In 
the  internal  wall  are  other  smaller  passages,  2  feet  10  inches  wide, 
forming  flights  of  steps  communicating  with  the  four  spiral  staircades 
formed  in  Uie  thickness  of  the  wall  of  the  drum  of  the  dome.  Above 
the  circular  stylobate,  which  is  12  feet  44  inches  high,  is  placed  the 
drum  of  the  dome,  which  is  10  feet  1}  inches  thick,  measured  to  the 
inside  line  of  the  pilasters,  which  decorate  the  interior  of  the  dome. 
The  pilasters  themselves  are  1*78  feet  thick  in  addition.  The  coo- 
struction  is  formed  of  rubble  and  fragments  of  brick.  The  interior  is 
lined  with  bricks  stuccoed.  Extemsdly  the  work  is  faced  with  thin 
slabs  of  travertine  stone.  The  drum  is  pierced  with  sixteen  windows, 
9  feet  8}  inches  wide  and  17  feet  high.  The  walls  are  strengthened 
on  the  outside,  between  the  windows,  with  sixteen  buttresses,  con- 
structed with  solid  masonary.  These  buttresses  are  18  feet  3  inches 
wide  and  51  feet  6  inches  in  height,  from  the  base  to  the  top  of  Uie 
entablature.  Each  buttress  is  decorated  and  strengthened  with  half 
pilasters,  and  terminates  with  two  coupled  colimms  engaged,  the  dia- 
meter of  which  is  4  feet :  the  order  is  Corinthian.  When  the  base  of 
the  dome  had  been  built  to  the  height  of  the  entablature  of  the  drum, 
Michel  Angelo  died  :  but  some  time  before  his  death  he  had  caused  a 
wooden  model  to  be  made,  with  ample  details,  to  which  he  adde<l 
drawings  and  instructions.  After  his  death  Pirro  Ligorio  and  Vignoh 
were  appointed  the  architects.  Giacomo  della  Porta,  the  pupil  (»f 
Yignola,  followed  his  master  as  architect  to  the  cathedral ;  but  though 
the  designs  of  Michel  Angelo  were  strictly  followed,  the  dome  itself 
was  constructed  under  the  pontificate  of  Sixtus  V.  Sixtus  gave  Gia- 
como della  Porta  as  a  colleague  Domenico  Fontana,  by  whom  the 
dome  was  constructed. 

On  the  constructions  of  Michel  Angelo  a  circular  attic  was  fir^t 
formed,  19  feet  2^  inches  high,  and  9  roet  7  inches  thick.  This  attic 
is  strengthened  externally  bv  16  projections,  2  feet  11  inches  deep,  and 
6  feet  44  inches  wide,  placea  over  the  buttresses  of  the  dome.    On  th« 
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attic  rises  the  double  dome,  the  internal  diameter  of  which,  at  the  base, 
is  138  feet  5  inches.  The  curve  eztemallj  is  an  arc  of  a  circle  whose 
radius  is  84  feet  1*62  inches.  To  the  height  of  27  feet  8  inches  from 
the  attic  the  dome  is  solid.  At  the  base  the  thickness  is  9  feet 
7  inches ;  and  as  the  external  dome  is  raised  higher  than  the  internal 
dome,  the  thickness  is  increased  as  the  curve  ascends,  so  that  where 
the  dome  is  divided  the  thickness  is  11  feet  4  inches.  The  circular 
space  which  divides  the  two  domes  is  3  feet  2^  inches  wide ;  the  in- 
ternal dome  is  6  feet  4  inches  thick ;  and  the  height  from  the  attic  to 
the  opening  of  the  lantern  is  83  feet  10  inches.  The  diameter  of  the 
lantern  is  24  feet  10  inches.  The  external  dome  is  2  feet  104  inches 
thick  where  it  separates  itself  from  the  internal  dome;  and  it  is 
strengthened  externally  by  16  projecting  bands  of  the  same  thickness. 
The  dome  is  pierced  with  three  rows  of  small  windows.  As  the  curves 
of  the  dome  are  not  concentric,  the  space  between  them  becomes  wider 
as  it  rises;  so  that  at  the  opening  of  the  lantern  the  space  is  10  feet 
wide.  These  domes  are  joined  together  by  16  walls  or  spurs,  diminishing 
in  thickness  as  they  ascend  to  the  lantern ;  at  the  base  they  are  8  feet 
thick,  and  at  the  summit  3  feet.  The  base  of  the  lantern  is  arched, 
and  pierced  with  small  windows.  Above  the  two  domes  is  a  circular 
platform,  surrounded  with  an  iron  gallery.  In  the  centre  rises  the 
lantern,  on  a  stylobate  broken  into  16  parts,  fomung  projecting 
pedestals,  above  which  are  buttresses  similar  to  the  buttresses  of  the 
drum,  decorated  externally  with  coupled  Ionic  columns,  174  inches  in 
diameter.  The  space  between  the  buttresses  is  filled  with  arqhed 
openings,  which  give  light  to  the  lantern.  The  external  diameter  of 
the  lantern  is  89  feet ;  the  internal  diameter  25  feet  11  inches ;  and 
the  height  from  the  platform  to  the  top  of  the  cross  is  89  feet  74 


inches.  The  whole  height,  from  the  external  plinth  of  the  dome  to 
the  cross,  is  263  feet.  The  total  height  from  the  pavement  is  437  feet 
5  inches.  The  total  height  internally,  to  the  top  of  the  dome  of  the 
lantern,  is  387  feet. 

Sixtus  V.  covered  the  external  dome  with  lead,  and  the  bands  with 
bronze  gilt.  One  hundred  thousand  large  pieces  of  wood  were  used  in 
making  the  centering  of  the  domes,  which  was  so  admirably  constructed 
that  it  appeared  suspended  in  the  air.  (See  the  drawings  in  the  work 
by  Fontana,  on  the  construction  of  this  dome.)  This  centering  was 
more  for  the  purpose  of  a  scaffolding  for  the  materials  and  workmen, 
than  to  sustain  the  weight  of  the  double  dome.  During  the  construc- 
tion of  the  dome  it  is  believed  that  only  two  circles  of  iron  were  placed 
round  the  masonry,  one  of  which  was  placed  on  the  outside  of  the 
internal  dome,  at  about  36  feet  from  its  springing,  and  one  foot  above 
the  division  of  the  domes.  The  bands  of  iron  of  which  this  circle  is 
composed  are  3  inches  wide  by  1 }  inch  thick.  A  similar  circle  is  placed 
about  the  middle  of  the  solid  part  of  the  dome,  at  about  17  feet  6  inches 
above  the  springing  of  the  internal  dome.  Near  the  top  of  the  internal 
dome  there  are  several  holes,  at  the  bottom  of  which  upright  iron  bars 
appear.  These  bars  are  said  to  be  the  connecting  rods  which  keep 
together  other  circles  of  iron  placed  at  different  heights  within  the 
masonry,  which  are  finally  terminated  by  a  circle  round  the  eye  of  the 
dome. 

The  domes  were  constructed  with  such  haste,  that  sufficient  time 
wfus  not  allowed  to  the  work  to  take  a  solid  bed  as  it  was  carried  up, 
in  consequence  of  which  a  great  number  of  vertical  settlements  have 
occurred,  and  the  circle  of  iron  round  the  internal  dome  was  fractured. 
To  obviate  the  danger  arising  from  these  settlements^  six  circles  of  iron 
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were  placed  roimd  the  external  dome  at  different  heights,  and  the 
broken  circle  of  the  interhal  dome  was  repaired.  The  fiirst  cirde  was 
placed  above  the  cornice  of  the  external  stylobate,  or  continuous 
plinth,  on  which  the  buttresses  stand ;  the  second  circle  wws  placed 
above  the  cornice  of  the  buttresses,  the  third  above  the  attic  at  the 
springing  of  the  external  dome,  the  fourth  half  way  up  the  external 
dome,  and  the  fifth  under  the  base  of  the  lantern.  A  sixth  was  shortly 
after  placed  at  one  foot  below  where  the  dome  divides  itself.  The  iron 
bands  are  flat,  from  16  to  17  feet  long,  34  inches  wide,  and  2A  inches 
thick.  At  one  end  of  the  pieced  of  iron  a  hole  is  made ;  the  other  end 
is  tumdd  up  and  psma&d  through  the  eye  of  tho  next  band*    The  whole 
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of  these  bands  are  fixed  with  iron  wedges,  driven  into  the  rubble  with 
mallets.  Sheets  of  lead  are  placed  under  the  iron  circles.  In  the 
'  Encyclop^ie  M^thodique '  there  is  a  detailed  aocoimt  of  the  various 
fractures  of  the  dome,  and  the  means  employed  to  repair  them. 
('  Encyclopedic  M^thodique,* — Architecture,  article  Coupole.) 

The  dome  of  St.  Paul's  Cathedral,  London,  is  placed  over  the  inter- 
section of  the  arms  of  the  cross.  The  ground  plan  is  a  regular  octagon, 
each  face  of  which  is  44  feet  8 J  inches  wide ;  four  of  these  sides  are 
formed  by  the  four  great  arches  of  the  naves ;  the  other  four  sides  are 
formed  by  false  arches  of  the  same  size ;  in  each  of  these  arches  there , 
iJi  a  great  niche^  the  base  of  which  is  pierced  with  two  arches.    By  thU 
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means  eight  supports  are  obtained  instead  of  four,  and  the  corbellings 
do  not  project  too  much,  as  in  other  similar  constructions.  The  cor- 
bellings gather  in  a  circle,  the  diameter  of  which  is  104  feet  4  inches, 
the  octagon  base  being  107  feet.  The  corbellings  are  surmounted  by  a 
complete  entablature,  8  feet  3  inches  high,  decorated  with  consoles. 
The  drum  is  set  back*  3  feet  2 J  inches  from  the  face  of  the  frieze,  and 
this  intermediate  space  is  occupied  by  two  steps  and  a  seat.  The  cor- 
nice is  98  feet  9f  inches  from  the  pavement  The  height  of  the  drum 
from  the  top  of  the  seat  is  62  feet  64  inches  to'  the  springing  of  the 
internal  dome.  The  wall  forming, the  drum  is  inclined  internally 
4  feet  114  inches,  or  about  the  12th  part  of  its  height.  This  was 
designed  by  the  architect  to  increase  the  resistance  of  the  walls  to  the 
united  pressure  of  the  large  internal  vault  and  the  conical  dome  which 
carries  the  lantern. 

The  interior  of  the  drum  is  decorated  with  a  continuous  stylobate, 
on  which  ia  an  order  of  Corinthian  pilasters.  The  82  spaces  between 
the  pilasters  are  filled  with  24  windows  and  8  large  niches.  Exter- 
nally the  drum  is  decorated  with  an  order  of  82  Corinthian  columns 
engaged,  which  are  united  te  the  waU  of  the  drum  by  eight  solid  con- 
structions in  masoniy.  In  each  space  between  the  constructions  there 
are  three  intercolumnations,  the  columns  being  joined  at  their  bases  by 
walls  pierced  with  arches.  The  external  colonnade  Ib  surmounted  by 
an  entablature,  with  a  mutuled  cornice,  on  which  is  a  balustrade ;  be- 
hind this  Ib  a  terrace,  formed  by  the  recessing  back.  The  attic  is  22  feet 
4|  inches  high  from  the  tep  of  the  balustrade  te  the  under  side  of  the 
cornice  of  the  attic.  Above  the  internal  order  of  the  drum  rises  the 
interior  dome,  the  diameter  of  which  at  the  springing  is  102  feet 
2f  inches  by  51  feet  in  height.  The  tep  of  the  dome  has  a  circular 
opening  14  feet  10}  inches  in  diameter. 

Above  the  attic  are  two  steps,  from  which  the  external  dome  springs. 
The  external  dome  is  constructed  of  wood,  covered  with  lead,  and 
decorated  with  projecting  ribs  forming  panels,  curved  at  the  ends. 
This  dome  terminates  with  a  finishing  which  joins  the  base  of  the 
lantern;  the  circular  gallery  formed  on  Uie  finishing  is  274  feet  9  inches 
above  the  pavement  of  the  nave.  The  lantern  is  supported  on  a  conical 
tower,  terminated  by  a  spherical  dome.  This  tewer,  which  is  joined 
to  the  internal  dome  at  its  base,  disengages  itself  from  it  at  the  height 
of  8  feet  6  inches  above  the  springing  of  the  same.  The  perpendicular 
height  of  this  tewer  is  86  feet  9  inches,  and  the  walls  are  inclined 
24  degrees  from  the  perpendicular.  The  diameter  of  the  base  is 
100  feet  1  inch  measured  externally,  and  34  feet  1  inch  at  the  spring- 
ing of  the  spherical  dome  which  finishes  it.  The  wall  of  ^is  tewer  is 
built  of  brick,  and  is  1  foot  7  inches  thick,  with  circular  rings  of 
masonry,  fastened  with  iron  bands.  The  spherical  dome  at  the  top  of 
the  lower  has  an  opening  8  feet  in  diameter  at  the  summit.  Between 
the  attic  and  the  wall  of  the  tower  are  32  walls  or  buttresses,  which 
also  serve  to  bear  the  ribs  of  the  wooden  external  dome. 

About  the  same  time  that  Wren  built  the  dome  of  St.  Paul's, 
Hardouin  Mansard,  a  BVench  architect,  constructed  the  dome  of  the 
InvaHdes  at  Paris.  The  plan  of  this  dome  is  a  square,  in  which  is 
inscribed  a  Greek  cross ;  in  the  angles  of  the  sqtiare  there  are  four 
chapels.  The  dome  is  raised  in  the  centre  of  the  Qreek  cross ;  the 
base  supporting  it  is  an  octagonal  figure,  with  four  large  and  four 
small  sides.  The  four  small  sides  form  the  faces  of  the  piers  of  the 
dome ;  the  large  sides  are  the  arched  openings  of  the  nave  and  trans- 
verse aisles.  A  circular  entablature  is  placed  over  the  oorbeUings,  and 
on  the  entablature  is  raised  the  drum  of  the  dome,  the  diameter  of 
which  Ib  79  feet  9^  inches.  The  interior  of  the  drum  is  decorated  with 
a  continuous  stylobate,  above  which  are  coupled  pilasters  of  the  com- 
posite order,  and  the  wall  is  pierced  with  12  windows.  The  dome, 
which  is  double,  rises  from  a  spinging  common  to  both.  The  lower  or 
internal  dome,  constructed  with  masonry,  Ib  spherical,  and  is  88  feet  in 
diameter,  with  an  opening  or  eye  at  the  top  53  feet  3  inches  in  diameter, 
through  which  part  of  the  outer  dome  can  be  seen.  The  outer  dome 
is  of  a  spheroidal  form,  and  constructed  of  stone  at  the  base  and  of 
brick  abovck  Externally  the  dome  is  formed  with  a  stylobate,  on  which 
is  a  Corinthian  order  of  columns,  over  which  |s  an  attic  with  pilasters, 
and  buttresses  in  the  form  of  consoles.  Thd  drum  is  fortified  exter- 
nally by  eight  projections,  placed  two  and  two  above  each  pier  of  the 
dome.  The  external  dome  is  framed  of  wood  and  covered  with  lead, 
like  St.  Paul's,  London,  but  the  construction  is  much  heavier.  The 
external  diameter  of  the  dome  is  85  feet  4  inches,  and  its  height  is 
67  feet  24  inches.  The  finishing  of  the  dome  is  decorated  with  con- 
soles, on  which  is  formed  a  circular  balcony  round  the  base  of  the 
lantern,  constructed  of  wood,  which  is  39  feet  4f  inches  high ;  the 
lantern  above  it,  with  the  cross,  is  85  feet  4}  inches  high.  The  total 
height  from  the  ground  is  330  feet. 

The  dome  of  the  Pantheon  at  Paris  is  constructed  entirely  of  stone, 
and  is  placed  in  the  centre  of  a  Qreek  cross.  It  is  supported  by  four 
triangular  piers  strengthened  by  engaged  columns  of  the  Corinthian 
order.  The  four  piers  with  the  lines  of  the  intermediate  arches  form 
externally  a  large  square,  each  side  of  which  is  74  feet  9  inches. 

These  four  piers  are  pierced  above  with  arched  openings,  and  between 
the  piers  with  the  openings  are  large  arches,  the  diameter  of  which  is 
44  feet  11 4  inches,  and  the  height  85  feet  5  inches.  Between  these 
irches  rise  the  corbellings,  which  are  gathered  in  to  form  the  circular 
plan  of  the  drum.  The  arches  and  the  corbellings  are  crowned  with  a 
large  entablature  13  feet  4  inches  high.    The  upper  part  of  the  cornice  j 


of  the  entablature  is  raised  101  feet  above  the  pavement  of  the  nare. 
The  diameter  taken  at  the  frieze  is  66  feet  The  internal  drum  which 
is  constructed  on  this  entablature  is  55  feet  74  inches  in  height  to  the 
springing  of  the  internal  dome.  The  interior  of  this  drum  is  decorated 
with  a  continuous  stylobate,  which  is  the  basement  of  a  colonnade  of 
16  Corinthian  columns  almost  isolated  from  the  waU.  These  colimms 
are  35  feet  2|  inches  in  height  Between  the  columns  are  16  windows, 
foiu*  of  which  are  false,  and  placed  above  the  four  piers  of  the  dome. 
The  colonnade  is  crowned  with  an  entablature,  above  which  is  a  large 
plinth  which  rises  to  the  springing  of  the  internal  dome.  The  internal 
dome  is  66  feet  84  Inches  in  diameter  at  the  springing,  and  ia  decorated 
with  octagonal  caissons  or  sinkings  with  a  rose  in  ^e  centre  of  each. 
The  eye  at  the  top  of  the  dome  is  31  feet  34  inches  in  diameter. 
Through  this  eye  is  seen  the  upper  part  of  another  or  intermediate 
dome.  The  external  dome  is  placed  on  a  circular  base  108  feet  7  i  inches 
in  diameter  and  square  at  the  bottom.  The  angles  are  strengthened 
by  flying  buttresses.  Above  the  corbellings  a  circular  wall  ia  con- 
structed, forming  an  external  continuous  stylobate  which  supports  an 
external  colonnade.  The  external  colonnade  constructed  on  the  stylo- 
bate forms  a  peristyle  rotmd  the  dome,  and  is  composed  of  32  isolated 
columns  of  ^e  Corinthian  order  36  feet  5|  inches  high. '  This  colon- 
nade is  divided  into  four  parts  by  the  solid  constructions  in  masoziiy 
raised  over  the  four  piers.  The  external  colonnade  is  surmounted  with 
an  entablature  and  balustrade  above  it  There  is  an  attic  constructed 
above  the  circular  wall  of  the  drum,  set  back  13  feet  10  inches,  and 
pierced  with  16  windows,  12  of  which  Hght  the  space  between  the 
internal  dome  and  the  intermediate  dome  which  bears  the  lanteni. 
This  attic  is  terminated  with  a  cornice  with  a  step  or  plinth  abov& 
The  external  dome,  77  feet  8}  inches  in  diameter,  measured  on  the 
outside,  is  constructed  with  masonry ;  the  height  is  45  feet  94  inches 
from  the  top  of  the  attic  to  the  underside  of  the  finishing  against 
which  the  curve  terminates.  The  outside  of  the  dome  is  covered  with 
lead,  and  is  equally  divided  vertically  by  16  projecting  ribe.  The 
intermediate  dome,  built  for  the  purpose  of  carrying  the  lantern,  -vsta 
intended  to  be  decorated  with  subjecte  by  the  painter,  and  we  believe 
it  has  since  been  decorated.  The  form  of  this  dome  resembles  the 
Bn:iall  end  of  an  egg :  its  springing  conmiences  at  the  base  of  the  attic 
at  the  point  where  the  internal  dome  begins  to  disengage  itself.  This 
dome  ia  50  feet  }  inch  high,  and  70  feet  34  inches  in  diameter,  and  is 
pierced  with  four  great  openings  at  the  lower  part  37  feet  3  inches 
high,  and  30  feet  I04  inches  wide  at  the  base.  On  a  circular  platform 
above  the  summit  of  the  dome  are  eight  piers  ^th  arches,  which  sup- 
port the  finishing  against  which  the  external  dome  terminates.  Above 
this  is  the  lantern  of  the  dome. 

Very  full  details  of  the  most  remarkable  domes  in  Europe  are  given 
in  the  '  Encyclopedic  Mdthodique '  (article  Architectiu^ ),  from  which 
this  brief  notice  is  in  a  great  measure  taken.  For  an  account  of  the 
construction  of  wooden-ribbed  domes,  see  Nicholson's  '  ArchitectuKil 
Dictionary ;'  also  the  section  of  the  Pantheon  dome  by  Taylor  and 
Cressy ;  iJso  the  work  on  St.  Peter's,  by  Fontana.  The  dome  of  the 
Reading  Room  of  the  British  Museimi  is  described  in  the  article 
British  Museum. 

The  following  admeasurements  of  most  of  the  principal  domes  of 
Europe  are  chiefly  from  Mr.  Ware's  '  Tracts  on  Vaults  and  Bridges' : — 

Domes  of  Aktiqtjitt. 

Feet  India.  Height  from 

meter  taken  tlie  prouad 

externally.  line. 

Dome  of  the  Pantheon    .        .        ,        •        .142  143 

„      Minerva  Medica  at  Rome      •        .    .    7S  97 

„      Baths  of  Caracalla     .        .        •        .112  116 

„      Baths  of  Diocletian       •        ...    74  83 

Temple  of  Mercury 68 

„         Diana         « 08  78 

„         Apollo 120 

„        Proserpine  and  Venus        •        .  * .    87  77 

Domes  of  oompabatiyelt  Modern  Times. 

Santa  Sophia  at  Constantinople       .        •        .115  201 

Mosque  of  Achmet,  ditte    •        •        «        •    .    92  120 

San.  Vitale  at  Ravenna 55  91 

Baptistery  at  Nocera  dei  Pagani          •        .    .    50 
San  Marco  at  Venice 44    ' 

Fbom  the  Time  of  Brunellesohi  to  the  Present  Period. 

Santa  Maria  del  Fiore  at  Florence       .        .    .  139  310 

The  Chapel  of  the  Medici        •        •        .        .    91  199 

Baptistery  at  Florence 86  110 

Cathedralof  St.  Peter  at  Rome       .        .        .139  330 

Church  of  the  Madonna  della  Salute  at  Venice    70  133 

„           Superga  at  Turin ....    64  12S 

„            Inyalides  at  Paris      ...    80  173 

„           Val  de  Grace,  Paris      ...    55  183 

„            Sorbonne,  Paris         •        •        ,40  110 

Pantheon,  or  St.  G^n^vidve,  Paris       •        .    .    67  190 

Cathedral  of  St.  Paul's,  London       ,        .   ^-^.112  j  215 

Reading  Room  of  British  Museum  ^  ^  u    (  H^OCJ  I  ^^ 
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(Isabelle,  Bdijicet  Circvlairet;  "Rondel&t,  L* Art  de  JDoHr;  Fei^gusson, 
Handbooh  of  Architecture.) 

'  DOMESDAY  BOOK,  the  register  o£  the  landB  of  England,  framed 
by  order  of  King  William  the  Conqueror.  It  was  someflmeB  termed 
'  Rotulufl  Wintonis/  and  was  the  book  from  which  judgment  was  to 
be  given  upon  the  value,  tenures,  and  services  of  the  lands  th«*ein 
described.  The  original  )a  comprised  in  two  volumes — one  a  Luge 
folio,  the  other  a  quarta  The  first  begins  with  Kent,  and  proceeds 
with  other  counties  in  the  following  order :  Sussex,  Surrey,  Hamp- 
shire, Berkshire,  Wiltshire,  Dorsetshire,  Somersetshire,  Devonshire, 
Cornwall,  Middlesex,  Hertfordshire,  Buckinghamshire,  Oxfordshire, 
Gloucestershire,  Worcestershire,  Herefordshire,  Cambridgeshire,  Hun- 
tingdonshire, Bedfordshire,  Northamptonshire,  Leicestershire,  WarvMck- 
ehire,  Staffonlshire,  Shropi^iire,  Cheshire,  Derbyshire,  Nottinghamshire, 
Yorkshire,  and  concluding  with  Lincolnshire.  It  is  written  on  882 
double  pages  of  vellum,  in  one  and  the  same  hand,  in  a  smaU  but 
plain  character,  each  page  having  a  double  column,*  it  contains  81 
counties.  After  Lincolnshire  (fol.  878),  the  claims  arising  in  the  three 
ridings  in  Yorkshire  are  taken  notice  of,  and  settled;  then  follow 
the  claims  in  Lincolnshire,  and  the  determinations  of  the  jury  upon 
them  (fol.  875) ;  lastly,  from  fol.  879  to  the  end  there  is  a  recapitulation 
of  every  wapentake  or  hundred  in  the  three  ridings  of  Yorkshire, 
of  the  towns  in  each  hundred,  what  number  of  oarucates  and  ox- 
gangs  are  in  every  town,  and  the  names  of  the  owners  placed  in 
a  very  small  character  above  them.  The  second  voltmie,  in  quarto, 
is  written  upon  460  double  pages  of  vellum,  but  in  a  single  column, 
and  in  a  large  fair  character,  and  contains  the  counties  of  Essex, 
Norfolk,  and  Suffolk.  In  these  counties  the  "  liheri  homines "  are 
ranked  separate;    and  there  is  also  a  title  of  "Invaaiones  super 


These  two  volumes  are  preserved,  among  other  records  of  the 
Exchequer,  in  the  Chapter  House  at  Westminster ;  and  at  the  end  of 
the  second  is  the  following  memorird  in  capital  letters  of  the  time  of  its 
completion  :  "  Anno  Millesimo  Ootogesimo  Sexto  ab  Incamatione 
Domini,  vigesimo  vero  regni  WiUielmi,  facta  est  itsa  Descriptio,  non 
solum  per  hos  tree  Comitatus,  sed  etiam  ^r  alios."  From  internal 
evidence,  there  can  be  no  doubt  but  that  the  same  year,  1086,  is 
assignable  as  the  date  of  the  first  volume. 

In  1767,  in  consequence  of  an  address  of  the  House  of  Lords, 
George  III.  gave  directions  for  the  publication  of  this  survey.  It  was 
not,  however,  till  after  1770  that  me  work  was  actually  conmieneed. 
Its  publication  was  entrusted  to  Mr.  Abraham  Farley,  a  gentleman  of 
learning  as  well  to  of  great  experience  in  records,  who  had  almost  daily 
recourse  to  the  book  for  more  than  forty  years.  It  was  completed 
early  in  1788,  having  been  ten  years  in  passing  through  the  press, 
and  thus  became  generally  accessible  to  the  antiquaiy  and  topogra- 
pher. It  was  printed  in  fac-simile,  as  far  as  regular  types,  assisted 
by  the  representation  of  particular  contractions,  could  imitate  the 
original 

In  1816  the  commissioners  upon  the  public  records  published  two 
volumes  supplementary  to  Domesday,  which  now  form  one  set  with 
the  volumes  of  the  Record.  One  of  these  contains  a  general  intro- 
duction, accompanied  with  two  different  indexes  of  the  names  of  places, 
an  alphabetical  index  of  the  tenants  in  capite,  and  an  '  Index  Rerum.' 
The  other  contains  four  records :  three  of  them,  namely,  the  Exon 
Domesday,  the  Inquisitio  Eliensis,  and  the  Liber  Winton.,  contempo- 
rary with  the  Survey ;  the  other  record,  called  '  Boldon  Book,'  is  the 
survey  of  Diu-ham,  made  in  1183,  by  Bishop  Hugh  Pudsey.  These 
Rupplementary  volumes  were  published  under  the  superintendence  of 
Sir  Henry  Ems. 

Northumberland,  Cumberland,  Westmoreland,  and  Durham  were 
not  included  in  the  counties  described  in  the  Great  Domesday ;  nor 
does  Lancashire  appear  under  its  proper  name ;  but  Fumess,  and 
the  northern  part  of  that  county,  as  well  as  the  south  of  West- 
moreland and  part  of  Cumberland,  ore  included  within  the  West 
Riding  of  Yorkshire.  That  part  of  Lancashire  which  lies  between 
the  rivers  Ribble  and  Mersey,  and  which  at  the  time  of  the  survey 
comprehended  6  hundreds  and  188  manors,  is  subjoined  to  Cheshire. 
Part  of  Rutlandshire  is  described  in  the  counties  of  Northampton 
and  Lincoln;  and  the  two  ancient  hundreds  of  Atiscross  and 
Existan,  deemed  a  part  of  Cheshire  in  the  survey,  have  been  since 
tnmsfeired  to  the  counties  of  Fliht  and  Denbigh.  In  the  account 
of  Gloucestershire  we  find  a  considerable  portion  of  Monmouthshire 
included,  seendnglv  all  between  the  rivers  Wye  and  Usk.  Kelham 
thinks  it  probable  that  the  king*s  commissioners  might  find  it 
impossible  to  take  any  exact  survey  of  the  three  counties  northern- 
most of  all,  as  they  had  sufiered  so  much  from  the  Conqueror's 
vengeance.  As  to  Durham,  he  adds,  all  the  country  between  the 
Tees  and  Tyne  had  been  conferred  by  Alfred  on  the  bishop  of 
this  see  ;  and  at  the  coming  in  ^of  the  Conqueror  he  was  reputed  a 
count-palatine. 

The  order  generally  observed  in  writing  the  Survey  was  to  set  down 
in  the  first  place  at  the  head  of  every  county  (except  Chester  and 
Rutland)  the  king's  name,  lUx  WiUulmw,  and  then  a  list  of  the  bishoM, 
religious  houses,  churches,  any  great  men,  according  to  their  rank,  who 
held  of  the  king  in  capite  in  that  county,  likewise  of  his  thains, 
ministers,  and  servants ;  with  a  numerical  figure  in  red  ink  before 
them,  for  the  better  finding  them  in  the  book.    In  some  counties  the 


cities  and  capital  boroughs  are  taken  notice  of  before  the  list  of  the 
great  tenants  is  entered,  with  the  particular  laws  or  customs  which 
prevailed  in  each  of  them;  and  in  others  they  are  inserted  promis- 
cuously. After  the  list  of  the  tenants,  the  manors  and  possessions 
themselves  which  belong  to  the  king,  and  also  to  each  owner  throughout 
the  whole  county,  whether  they  lie  in  the  same  or  difierent  hundreds, 
are  collected  together  and  minutely  noted,  with  their  under-tenants. 
The  king's  demesnes,  under  the  title  of  Terra  B/tgU,  always  stand 
first. 

For  the  adjustment  of  this  survey  certain  commissioners,  called  the 
king's  justiciaries,  were  appointed.  In  folios  164  and  181  of  the  first 
volume  we  find  them  designated  as  "  Legati  Regis."  Those,  for  the 
midland  counties  at  least,  if  not  for  all  the  districts,  were  Remigius, 
bishop  of  Lincoln,  Walter  Giffiird,  earl  of  Buckingham,  Henry  de  Ferrers, 
and  Adam,  the  brother  of  Eudo  Dapifer,  who  probably  associated  with 
them  some  principal  person  in  each  shire.  These  inquisitorB,  upon  the 
oaths  of  the  sheriffs,  the  lords  of  each  manor,  the  presbyters  of  every 
church,  the  reves  of  every  himdred,  the  baiUSs  and  six  villains  of  every 
village,  were  to  inquire  into  the  name  of  the  place,  who  held  it  in  the 
time  of  king  Edward,  who  was  the  present  possessor,  how  many  hides 
in  the  manor,  how  many  carucates  m  demesne,  how  many  homagers, 
how  many  villains,  how  many  ootarii,  how  many  servi,  wliat  free-men, 
how  many  tenants  in  socage,  what  quantity  of  wood,  how  much  meadow 
and  pasture,  what  mills  and  fish-ponds,  how  much  added  or  taken 
away,  what  the  gross  value  in  king  Edward's  time,  what  the  present 
value,  and  how  much  each  free-man  or  soo-man  had  or  has.  All  this 
was  to  be  triply  estimated :  first,  as  the  estate  was  held  in  the  time 
of  the  Confessor;  then  as  it  was  bestowed  by  king  William;  and 
thirdly,  as  its  value  stood  at  the  formation  of  the  survev.  The 
jurors  were,!  moreover,  to  state  whether  any  advance  couM  be  made 
in  the  value.  Such  are  the  exact  terms  of  one  of  the  inquisitions 
for  the  formation  of  this  survey,  still  preserved  in  a  register  of  the 
monastery  of  Ely. 

The  writer  of  that  part  of  the  Saxon  Chronicle  which  relates  to 
the  Conqueror's  time,  informs  us  with  some  degree  of  asperity,  that 
not  a  hide  or  yardland,  not  an  ox,  oow,  or  hog,  was  omitted  in 
the  census.  It  should  seem,  however,  that  the  jurors,  in  numerous 
instances,  framed  returns  oi  a  more  Jeztensive  nature  than  were 
absolutely  required  by  the  king's  precept,  and  it  is  perhaps  on  this 
acooimt  that  we  have  dififerent  kinds  of  descriptions  in  difierent 
counties. 

It  is  not  necessary  to  go  more  minutely  into  the  contents  of  this 
eztraordinarv  record,  to  enlarge  upon  the  classes  of  tenantry  enume- 
rated in  it,  the  descriptions  of  land  and  other  property  therewith  con- 
nected, the  computations  of  money,  the  territorial  jurisdictions  and 
franchises,  the  tenures  and  services,  the  criminal  and  civil  jurisdictions, 
the  ecclesiastical  matters,  the  historical  and  other  particular  events 
alluded  to,  or  the  illustrations  of  ancient  manners,  with  information 
relating  to  all  of  which  it  abounds,  exclusive  of  its  particular  and  more 
immediate  interest  in  the  localities  of  the  country  for  the  county 
historian. 

As  an  abstract  of  population  it  faUs.  The  tenants  in  capite,  includ- 
ing ecclesiastical  corporations,  amounted  scarcely  to  1400;  the  under- 
tenants to  somewhat  less  than  8000.  The  total  population,  as  far  as  it 
is  given  in  the  record  itself,  amounts  to  no  more  than  282,242  persons. 
In  Middlesex,  pannage  (payment  for  feeding)  is  returned  for  16,535,  in 
Hertfordshire  for  80,705,  and  in  Essex  for  92,991  hogs;  yet  not  a 
single  swine-herd  (a  character  so  well  known  in  the  Suon  times)  is 
entered  in  these  counties.  In  the  Norman  period,  as  can  be  proved 
from  records,  the  whole  of  Essex  was,  in  a  manner,  one  continued 
forest ;  yet  once  only  in  that  county  is  a  forester  mentioned,  in  the 
entry  concerning  Writtle.  Salt-works,  works  for  the  production  of 
lead  and  iroy,  mills,  vineyards,  fisheries,  trade,  and  the  manual  arts, 
must  have  'given  occupation  to  thousands  who  are  unrecorded  in  the 
survey ;  to  say  nothing  of  those  who  tended  the  flocks  and  herds,  the 
returns  of  which  so  greatly  enlarge  the  pages  of  the  second  volume. 
In  some  counties  we  have  no  mention  of  «  single  priest,  even 
where  churches  are  f oimd ;  and  scarcely  any  inmate  of  a  monastery 
is  recorded  beyond  the  abbot  or  abbess,  who  stands  as  a  tenant 
in  capite.  These  remarks  might  be  extended,  but  they  are  suffi- 
cient for  their  purpose.  They  show  that,  in  this  point  of  view, 
the  Domesday  Survey  is  but  a  partial  register.  It  was  not  intended 
to  be  a  record  of  population  f urUier  than  was  required  for  ascertaining 
the  geld. 

There  is  one  important  fact,  however,  to  be  gathered  from  its  entries. 
It  shows  in  detail  how  long  a  time  elapsed  before  England  recovered 
from  the  violence  attendant  on  the  Norman  Conquest.-  The  annual 
value  of  property,  it  will  be  found,  was  much  lessened  as  compared 
with  the  produce  of  estates  in  the  time  of  Edward  the  Confessor.  In 
general,  at  the  Survey,  the  king's  lands  were  more  highly  rated  than 
before  the  Conquest;  and  his  rent  from  the  burghs  was  greatly 
increased ;  a  few  also  of  the  larger  tenants  in  capite  had  improved 
their  estates;  but,  on  the  whole,  the  rental  of  the  kingdom  was 
reduced,  and  twenty  years  after  the  Conquest  the  estates  were,  on 
an  average,  valued  at  little  more  than  three-fourths  of  the  former 
estimate.  An  instance  appears  in  the  coimty  of  Middlesex,  where  no 
Terra  Regis  however  occurs.  The  first  column,  headed  T.R.E.,  shows 
the  value  of  Uie  estates  in  the  time  of  King  Edward  Uie  Ck>nf<s 
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tlie  second,  the  sumB  at  which  they  were  rated  at  the  time  of  the 
Survey,  tempore  Regis  WilUdmi, 


Terra  Archiep.  Cant. 
Terra  Epiac.  Lond. 
Eccl.  8.  Pet.  West.    . 
Bed.  Trin.  Rouen 
Geoff,  de  Mandeville 
Ernald  de  Heading 
Walter  de  St.  Waleri 
Terr,  alior.  Tenent 


.  T.R.K. 

£    9.  d, 

100  14  0 

190  11  10 

114     0  0 

25  10  0 

131  IS  0 

56     0  0 

180     0  0 

204     0  0 


T.a.w. 

£   a,    d. 

86  13     0 
157  10 

86  16 

20  10 
112     5 

24  0 
111  0 
147     8 


932     8  10         746  11     0 


We  shall  now  say  a  few  words  on  the  uses  and  consequences  of  the 
Survey.  By  its  completion  the  king  acquired  an  exact  knowledge  of 
the  possessions  of  the  crown.  It  afiforded  him  the  names  of  the  land- 
holders. It  furnished  him  with  the  means  of  ascertaining  the  military 
strength  of  the  country ;  and  it  pointed  out  the  possibility  of  increasing 
the  revenue  in  some  cases,  and  of  lessening  the  demands  of  the  tax- 
collectors  in  others.  It  was  moreover  a  register  of  appeal  for  those 
whose  titles  to  their  property  might  be  disputed. 

Appeals  to  the  dedsion  of  this  Survey  occur  at  a  very  early  period. 
Peter  of  Blois  notices  an  appeal  of  the  monks  of  Croyland  to  it  in  the 
reign  of  Henry  I.  Others  occur  in  the  Abbreviatio  Placitorum  from 
the  time  of  John  downward.  In  later  reigns  the  pleadings  upon 
ancient  demesne  are  extremely  nimierous :  and  the  proof  of  ancient 
demesne  still  rests  with  the  Domesday  Survey.  Other  cases  in  which 
its  evidence  is  yet  appealed  to  in  our  courts  of  law,  are  in  proving  the 
antiquity  of  nulls,  and  in  setting  up  prescriptions  in  non  decimando. 
By  stat.  9  Edw.  II.,  called  ArticuH  Cleri,  it  was  determined  that 
prohibition  should  not  lie  upon  demand  of  tithe  for  a  new  mill.  The 
mill,  therefore,  which  is  found  in  Domesday  must  be  presumed  older 
than  the  9th  Edw.  II.,  and  is,  of  course^  discharged,  by  its  evidence, 
from  tithe. 

On  the  discharge  of  abbey-lands  from  tithes,  as  proved  by  Domes- 
day, it  may  be  proper  to  state  that  Pope  Paschal  II.  at  an  early  period, 
exempted  generally  all  the  religious  from  paying  tithes  of  lands  in 
their  own  hands.  This  privilege  was  afterwards  restrained  to  the  four 
favoured  Orders,  the  Cistercians,  the  Templars,  the  Hospitallers,  and 
the  Premonstratensians.  So  it  continued  till  the  fourth  Council  of 
Lateran  in  1215,  when  the  privilege  was  again  restrained  to  such  lands 
as  the  abbeys  had  at  that  time,  and  was  declared  not  to  extend  to  any 
after-purchased  lands.  And  it  extends  only  to  lands  dum  propriia 
manibu8  ccluiUur,  From  the  paucity  of  dates  in  early  documents,  the 
Domesday  Survey  is  very  frequently  the  only  evidence  which  can  be 
adduced  that  the  lands  claiming  a  discharge  were  vestied  in  the 
monastery  previous  to  the  year  expressed  in  the  Lateran  Council. 

Although  in  early  times,  Domesday,  precious  as  it  was  always 
deemed,  occasionally  travelled,  like  other  records,  to  distant  parts,  till 
1696  it  was  usually  kept  with  the  king's  seal,  at  "Westminster,  by  the 
side  of  the  Tally  Coiut  in  the  exchequer,  under  three  locks  and  keys, 
in  the  change  of  the  auditor,  the  chamberlains,  and  the  deputy- 
chamberlains  of  the  exchequer.  In  the  last-mentioned  year  it  was 
deposited  among  other  valuable  records  in  the  Chapter-house,  where  it 
still  remains. 

The  two  most  important  works  for  the  student  of  the  Domesday 
Survey  are  Kelham's  '  Domesday  Book  illustrated,*  8vo,  Lond.  1788, 
and  the  '  General  Introduction  *  to  the  survey,  reprinted  by  command 
of  his  Majesty  under  the  direction  of  the  commissioners  on  the  Public 
Records,  2  vols.,  8vo,  1833,  accompanied  by  fresh  indices.  A  translation 
of  the  whole,  under  the  title  of  *  Dom-Boc,*  was  undertaken  early 
in  the  present  century  by  the  Rev.  William  Bawdwen,  vi«u:  of  Hooton 
Pagnell,  in  Yorkshire,  who  published  Yorkshire,  with  the  counties  of 
Derby,  Nottingham,  Rutland,  and  Lincoln,  in  4to,  Doncaster,  1809, 
followed  by  the  counties  of  Middlesex,  Hertford,  Buckingham,  Oxford, 
and  Gloucester,  4to,  Doncaster,  1812;  but  the  work  went  no  further. 
County  portions  of  this  record  will  be  found  translated  in  most  of  our 
provincial  histories ;  the  best  are  undoubtedly  those  in  Dugdale's 
Warwickshire,  Nichols's  Leicestershire,  Hutchins's  Dorsetshire,  Nash's 
Worcestershire,  Bray  and  Manning's  Surrey,  Clutterbuck's  Hertford- 
shire, Surtees'  Durham,  Ormerod's  Cheshire,  and  Baker's  Northamp- 
tonshire, as  far  as  it  was  published.  Mr.  Henry  Penruddocke 
Wyndham  published  Wiltshire,  extracted  from  Domesday  Book,  8vo, 
Solisb.  1788,  and  the  Rev.  Richard  Warner,  Hampshire,  4to,  Lond. 
1789.  Warwickshire  has  been  published  more  recently  by  Mr.  Reader. 
There  are  numerous  other  publications  incidentally  illustrative  of 
Domesday  topography,  which  the  reader  must  seek  for  according  to^ 
the  county  as  to  which  he  may  desire  information. 

DOMICILE.  In  the  Roman  law  DonUcilium,  Many  jurists  have 
attempted  to  define  domicile,  but  they  have  scarcely  succeeded  in  so 
doing ;  the  question,  whether  one  domicile  has  been  abandoned  and 
another  acquired  depends  so  much  upon  acts  and  intention  in  each 
particular  case,  that  no  general  rule  will  universally  apply.  A  domicile 
might  be  described  as  "  a  residence  at  a  particular  place,  with  an 
evident  intention  to  remain  there." 

The  following  rules  appear  to  comprise  the  generally  adopted  prin- 
ciples on  the  subject : — 


1.  The  domicile  of  the  parents  is  the  domicile  of  the  child.  "  Paiius 
oriffinem  unusquisque  sequitur."  ('  Cod.'  lib.  10,  tit.  82  (81),  36.)  This 
is  usually  called  the  domicile  of  origin  or  nativity,  and  is  in  most 
cases  the  stftue  with  the  place  of  birth.  But  the  mere  accident  of 
birth  in  a  place  where  the  parents  may  happen  to  he  in  itinere,  or  on  a 
visit,  will  nave  no  effect  in  determining  the  domicile  of  origin.  An 
illegitimate  child,  having  no  father  in  contemplation  of  law,  follows  Uie 
domicile  of  its  mother. 

2.  Minors  are  generally  considered  incapable  of  changing,  by  their 
own  act,  the  domicile  of  origin  during  their  minority.  If  the  father 
change  his  domicUe,  that  of  the  children  follows  it ;  and  if  he  dies,  his 
last  domicile  will  be  that  of  his  infant  children.  It  has  been  much 
questioned  whether  the  guardians  of  minors,  idiots,  or  lunatics  can 
change  their  domicile.  It  has  been  held  in  England  that  a  mothor, 
being  guardian,  might  change  the  domicile  of  her  children,  provided  it 
was  not  done  for  a  fraudulent  purpose,  which  would  be  presumed  in 
the  absence  of  any  reasonable  motive.  In  Scotland,  a  minor,  after  the 
age  of  puberty,  is  not  personally  under  the  control  of  his  guardian, 
and  may  change  his  domicile  by  his  own  act. 

3.  A  married  woman  follows  the  domicile  of  her  husband. 

4.  A  widow  retains  the  domicile  of  her  late  husband  till  she  acquires 
another. 

5.  The  place  where  a  man  resides  is,  for  a  great  many  purposes,  to 
be  considered  his  domicile,  sjid,  prinid  fade,  is  to  be  taken  to  be  so  till 
other  &cts  establish  the  contrary. 

6.  Every  person  of  full  age,  who  removes  from  one  place  to  another, 
with  the  intention  of  maldng  the  latter  his  place  of  permanent  resi- 
dence, constitutes  it  his  domicile. 

7.  The  domicile  of  origin  must  be  considered  to  prevail  till  the 
party  has  not  only  acquired  another,  but  manifested  and  carried  into 
effect  an  intention  of  abandoning  his  former  domicile,  and  adopting 
another  as  his  sole  domicile.  But  the  domicile  of  origin  cannot  be 
preserved  by  a  mere  floating  intention  of  returning  to  it  at  some 
future  period,  or  revived  by  a  mere  abandonment  of  the  acquired 
domicile,  unless  perhaps  where  the  party  dies  in  iHnere  towards  the 
intended  domicile.  ''  It  is  to  be  remembered,"  says  Sir  WiUiBm  Scott 
(Lord  Stowell), "  that  the  native  character  easily  reverts,  and  that  it 
requires  fewer  circumstances  to  constitute  domicile  in  the  case  of  a 
native  subject  thim  to  impress  the  national  character  on  one  who  is 
originally  of  another  country." 

8.  An  acquired  domicile  is  not  lost  by  mere  abandonment,  but  con- 
tinues until  a  subsequent  domicile  is  acquired,  which  can  be  done  only 
animo  et  facto, 

9.  A  married  man's  domicile  is  generally  taken  to  be  where  the 
residence  of  his  family  is ;  unless  this  conclusion  is  controlled  by 
cii*cumstances,  such  as  proof  that  he  has  altogether  abandoned  his 
family,  or  that  their  place  of /esidence  is  temporary  :  but 

10.  If  a  man,  whether  married  or  not,  has  two  places  of  residence 
at  different  times  of  the  year,  that  will  be  esteemed  his  domicile  which 
he  himself  selects,  describes,  or  deems  to  be  his  home,  or  which 
appears  to  be  the  centre  of  his  afiEairs ;  for  example,  that  of  a  noble- 
man or  country  gentleman,  his  residence  in  the  country — ^that  of  a 
merchant,  his  residence  in  town. 

11.  Residence  in  a  place,  to  produce  a  change  of  domicile,  must  be 
voluntary.  Thus,  if  it  be  produced  by  constraint,  as  by  banishment, 
arrest,  or  imprisonment,  it  cannot  affect  the  domicile.  For  the  same 
reason  a  person  abroad  in  the  service  of  the  state  does  not  change  lus 
domicile.  But  it  has  been  held  that  a  Scotchman  entering  the  service 
of  the  East  India  Company  acquires  a  domicile  in  India,  which  (like  a 
domicile  acquired  in  any  of  the  colonies)  is  in  legal  effect  the  same  as  a 
domicile  in  England.     (Craigie  v.  Lewin,  3  Curt.  Eccl.  Rep.  447.) 

12.  It  was  held  in  the  Roman  law  that  a  man  might,  under  certain 
circumstances,  be  said  to  have  no  domicile,  as  when  he  quits  one  place 
of  residence  with  the  intention  of  fixing  himself  in  another.  But  this 
is  not  admitted  in  our  law,  in  which,  as  befbre  stated,  it  is  held  that 
the  former  domicile  is  not  lost  till  the  new  one  is  acquired  ammo  a 
fiji^to.  And  in  the  possible  case  of  a  man  of  imknown  origin  acquiring 
two  contemporaneous  domiciles  under  the  same  circumstances,  the  Itx 
loci  rei  nta  would  probably  prevail  ex  necessitate  in  questions  as  to  his 
personal  property. 

Thus  it  appears  that  domicile,  considered  in  relation  to  the  civil 
status  of  the  person,  is  of  three  kinds — 1st,  domicile  of  origin, 
depending  on  that  of  the  parents  at  the  time  of  birth;  2nd, 
domicile  of  choice,  which  is  voluntarily  acquired  by  the  party ;  and, 
3rd,  domicile  by  operation  of  law,  as  that  of  a  wife,  artsiog  from 
marriage. 

Personal  property  must  be  distributed  according  to  the  law  of  the 
country  in  which  the  deceased  was  domiciled  at  the  time  of  death. 
So  also,  according  to  our  present  law,  a  will  is  treated  as  valid  or  not, 
as  it  is  or  is  not  executed  in  conformity  with  the  law  of  the  country 
in  which  the  testator  died  domiciled.  The  validity  of  a  marriage  will 
depend  on  the  law  of  the  country  in  which  it  takes  place,  provided  the 
piurties  thereto  are  bond  fide  domiciled  in  that  country,  but  the  resort 
to  a  foreign  country  for  the  purpose  of  benefiting  by  the  lazi^  of 
foreign  law  in  respect  of  marriage  will  not  avail,  unless  there  be  a  bond 
fide  domicile  in  that  foreign  country.  In  England  every  person, 
whether  native  or  foreigner,  who  is  for  the  time  being  within  England, 
is  amenable  to  the  jurisdiction  of^its-  dvil  oourtS|jmd  zoay  sue  or  b« 
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Bued  in  theoL  In  Scotland,  when  the  subject  of  dispute  is  within  the 
jurisdiction  of  the  courts,  an  action  regaxxling  it  may  proceed  there, 
and  any  one  who  has  property  within  tiieir  jurisdiction  may  be  made 
amenable  to  the  extent  of  that  property.  But  actions  of  personal 
status,  as  for  divorce,  establishing  a  marriage,  ko.,  can  only  proceed 
when  the  parties  have  established  a  domicile  there  by  residcnice  for 
for^days. 

(On  this  subject,  see  Phillimore  on  2>onucile,  and  Story's  Oommeth 
taries  on  the  OonHet  qfZatn,  c.  iiL) 

DOMINANT,  in  music,  the  fifth  of  the  key.  Thus,  if  the  key  be  o, 
the  dominant  is  q. 

DOMmiCAL  LETTER  (dies  domi'niea,  Sunday).  To  every  day  Ui 
the  year  is  attached  one  of  the  first  seven  letters.  A,  B,  C,  D,  E,  F,  G ; 
namely,  A  to  the  first  of  January,  B  to  the  second,  Ac. ;  A  again  to 
the  eighth  of  January,  and  so  on.  The  consequence  is,  that  all  days 
which  have  the  same  letter  fall  on  the  same  day  of  the  week.  The 
dmninical  letter  for  any  year  is  the  letter  on  which  all  the  Sundays  fall. 
Thus,  the  first  of  January,  1854,  beinf  Sunday,  the  dominical  letter 
for  1854  is  A.    In  a  common  year,  the  first  and  last  days  have  the 


same  letters,  whence  the  dominical  letter  of  the  succeeding  year  is  one 
earlier  in  the  list :  that  is,  the  dominical  letter  for  1855  is  G.  But  in 
leap-year,  it  is  to  be  remembered  that  the  29th  of  February  has  no 
letter  attached  to  it :  whence  every  leap-year  has  two  dominical  letters, 
the  first  for  January  and  February,  the  second  for  all  the  rest  of  the 
year,  the  second  being  one  earlier  than  the  first.  The  following  will 
now  be  easily  understood ;  each  year  is  followed  by  its  dominical  letter; 
1858,  B;  1854, A;  1855, G;  1856, F,E;  1857, D;  1858, C;  1859, B; 
1860,  A,  G.      ,, 

As  it  is  convenient  in  historical  reading  to  be  able  to  find  the  day  of 
the  week  on  which  a  given  day  in  a  distant  year  fell,  we  subjoin  the 
following  tables.  The  middle  column  of  figures  contains  the  tens  and 
units  of  the  year  in  question,  while  the  figures  at  the  head  contain  the 
hundreds  and  tens  of  himdreds.  Thus  for  the  years  536  and  1772, 
look  for  36  and  72  in  the  middle  column,  and  for  5  and  17  at  the  head. 
On  the  left  of  the  middle  column  is. all  that  relates  to  the  old  siyU; 
on  the  right  all  that  relates  .to  the  new  ttyU.  The  large  letters  on 
the  left  refer  to  years  alter  Christ,  the  small  letters  to  years  before 
Christ. 
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1 

8 

8 

4 
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Example  1.  What  was  the  dominical  letter  of  the  year  763,  before 
Christ,  old  style?  Look  on  the  left,  opposite  to  68,  in  the  column 
which  has  7  among  the  headings,  and  the  tmcdl  letter  there  found  is  e. 
Hence  E  was  the  dominical  letter  of  763  B.a,  or  the  fifth  of  January 
was  a  Sunday. 

Example  2.  What  is  the  dommical  letter  of  1819,  after  Chriat,  old 
style  f  Look  on  the  left,  opposite  to  19,  in  the  column  which  has  18 
among  its  headings,  and  &e  large  letter  there  found  is  E.  Hence  E 
is  the  dominical  letter  of  1819  (old  style),  or  the  fifth  of  January  was 
»  Sunday. 

Example  3.  What  will  be  the  dominical  letters  of  the  year  1896, 
new  style?  Look  on  the  right,  opposite  to  96,  in  the  column  which 
has  18  among  the  headings,  and  £  D  is  found.  Hence  in  this  leap- 
year  £  is  the  dominical  letter  for  the  opening  of  the  year,  or  the  fifth 
of  January  will  be  a  Sunday,  and  after  February  the  dominical  letter 
will  be  D. 

Having  found  the  dominical  letter  for  a  given  year,  the  following 
table  will  assist  in  finding  the  day  of  the  week  unon  which  a  given 
day  of  the  month  fal]&  It  is  the  list  of  days  whidi  have  A  for  their 
letter. 


January 
February 
March  . 
April 
May     . 
June 
July     . 
Autrust    . 
September 
October   . 
November 
Deoember 

Thus  the  dominical  letter  being  E,  we  ask  on  what  day  the  20th  of 
July  falls.  The  E  being  Sunday,  the  A  is  Wednesday,  and  July  16  is 
Wednesday,  whence  July  20  is  Sunday. 

DOMINICANS.    [Black  FriabsJ 

DONATIO  MORTIS  CAUSA,  a  gift  made  in  prospect  of  death. 
The  doctrine  is  derived  from  the  civil  law,  and  a  donation  of  this 
kind  is  defined  in  the  '  Institutes'  (Ub.  u.  tit.  7)  as  "  a  gift  which  is 
made  under  an  apprehension  of  dea^;,  as  when  a  thing  is  g^en  upon' 
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condition  that,  if  the  donor  die,  the  donee  shall  have  it,  or  that  the 
thing  given  shall  be  returned  if  the  donor  shall  survive  the  danger 
which  he  apprehends,  or  shall  repent  that  he  has  made  the  gift;  or  if 
the  donee  shall  die  before  the  donor."  In  the  English  law  it  is  neces- 
sary to  the  validity  of  this  gift  that  it  be  made  by  the  donor  with  rela- 
tion to  his  dying  by  the  illness  which  affects  him  at  the  time  of  the 
gift,  but  it  takes  effect  only  in  case  he  die  of  that  illness.  There  must 
be  a  delivery  of  the  thing  itself  to  the  donee ;  but  in  cases  where  actual 
transfer  is  impossible,  as,  for  instance,  goods  of  bullu  deposited  in  a 
warehouse,  the  delivery  of  the  key  of  the  warehouse  is  effectual.  A 
donatio  mortis  causil  partakes  of  the  nature  of  a  legacy  so  far  as  to  be 
liable  to  the  debts  of  the  donor,  and,  by  36  Geo.  Ill,  c.  52,  s.  7,  to  the 
legacy  duty ;  but  as  it  takes  effect  from  the  delivery,  and  not  by  a 
testamentary  act,  it  is  not  within  the  jurisdiction  of  the  ecclesiastical 
court,  and  neither  probate  nor  administration  is  necessary,  nur  the 
assent  of  the  executors,  as  in  the  case  of  a  legacy. 

On  the  Roman  donatio  mortis  causd  the  reader  may  consult  '  Hein- 
eccius ; '  and  the  *  Digest,'  lib.  xxxix.,  tit.  6.  As  to  the  Scotch  law, 
see  '  Ersk.  Instit.'  lib.  iii.,  tit.  3,  s.  91. 

DONATISTS.     [DoNATUs,  in  Bioo.  Div.] 

DONATIVE.    [Benefice.] 

DOOMS,  FALSING  OF,  a  term  of  the  old  Scots  law,  somewhat 
similar  in  import  with  apj)eal  of  false  doom,  or  writ  of  false  judgment 
in  the  law  of  England.  A  doom  or  judgment  thus  falsed  or  charged 
with  injustice,  was  of  old  taken  from  the  bailies  of  burghs  to  the 
court  of  Four-boroughs,  or  from  the  court  baron  or  freeholder's  court 
to  the  court  of  the  sheriff,  and  from  either  to  the  justice  ayre,  and 
thence  to  the  XJarliament.     The  proceeding  has  long  been  obsolete. 

DOOR.  The  movable  panel  by  means  of  which  the  space  of 
a  passage  or  opening  in  a  wall  is  closed,  is  technically  known  as  a 
door  (from  the  Teutonic  root  Thor,  or  deur) ;  and  it  may  be  executed 
of  various  materials  according  to  the  purposes  the  opening  itself  is 
intended  to  serve.  There  are  bronze,  stone,  iron,  and  wooden  doors  : 
and  an  infinite  nimiber  of  varieties  of  each  of  those  descriptions  of 
material. 

Wooden  doors  are  those  which  are  the  most  commonly  used,  and 
therefore  they  are  the  ones  it  would  be  desirable  to  notice  before  the 
others.  They  are  either  framed,  or  panelled ;  or  they  consist  of  close, 
or  open,  boarding,  kept  together  by  ledges,  or  by  bracing.  Panelled 
doors  are  said  to  be  square  framed,  moulded,  bolection  moulded, 
bead  flush,  or  bead  butt,  according  as  they  may  be  made  to  assume 
either  of  those  forms  of  framing  [Joinery]  ;  and  they  may  present 
those  characters  on  one  or  two  sides,  as  the  case  may  be.  The  simpler 
boarded  doors  may  either  be  composed  of  close,  clamped  boarding ;  or 
they  may  be  ledged  doors,  with  merely  the  horizontal  pieces  required 
to  keep  the  boards  in  their  places,  and  to  receive  the  hinges ;  or  they 
may  be  ledged  and  braced,  with  the  horizontal  ledges,  which  are 
kept  from  warping,  or  deforming,  by  means  of  angular  braces.  Ledged 
doors  are  usually  cheaper  than  framed  ones,  and  therefore  are  used  for 
commoner  descriptions  of  buildings ;  whilst  the  panelled  doors,  from 
the  fact  of  their  being  susceptible  of  receiving'  ornamental  decoration, 
are  exclusively  used  in  buildings  of  importance.  In  many  cases  the 
more  costly  kinds  of  wood  arp  used  for  doors,  either  solidly,  or  as 
veneers ;  and  of  late  years  much  attention  has  been  paid  to  their 
decoration,  by  means  of  the  application  of  glass,  porcelain,  and  other 
costly  furniture.     [Ironmokoert.] 

Iron  doors  are  frequently  used  for  the  purpose  of  intercepting  the 
communication  of  fire,  or  for  closing  the  entrances  of  strong  rooms 
or  safes ;  and  in  such  cases  they  are  made  to  assume  the  general 
character  of  the  other  doors  in  the  building  wherein  they  are  placed. 
Whatever  appearance  may  be  thus  given  to  them,  it  is  essential  that 
they  should  have  a  double  case ;  and  although  cast-iron  doors  may  in 
some  cases  present  a  satisfactory  degree  of  strength  and  durability,  yet, 
as  a  general  rule,  it  is  preferable  to  make  the  doors  of  strong  rooms 
entirely  of  wrought  iron,  especially  where  there  may  be  any  possible 
danger  from  fire. 

Bronze  doors  are  only  used  in  the  decoration  of  large  public  or 
ecclesiastical  buildings;  and  when  so  employed  they  are  made  to 
receive  the  highest  description  of  artistic  decoration.  There  are  few 
specimens  of  this  class  of  work  in  our  own  country ;  but  abroad  they 
have  been  frequentiv  executed,  as  in  the  Pantheon  of  Rome,  the 
celebrated  gates  of  the  Baptistery  of  the. Cathedral  of  Florence,  by 
Ghiberti,  or  more  recently  in  the  doors  of  the  Madelaine,  and  of  the 
church  of  St.  Vincent  de  Paul,  at  Paris. 

Stone  or  marble  doors  have  occasionally  been  executed  in  public 
buildmg8,and  especially  in  cemeteries;  but  theh-  great  weight  must 
always  coMtitute  a  serious  objection  to  them.  Some  of  the  marble 
gates  and  doors  of  the  Belgian  churches  may  especially  be  referred  to 
as  illustratiDg  this  species  of  decoration ;  and  the  very  remarkable 
real  and  false  stone  doors  of  the  tombs  at  Aizani  (figured  in  T^xier's 
'  Asie  Mineure '),  may  be  cited  as  illustrations  of  the  ancient  practice  in 
Buch  works. 

In  describing  the  various  kinds  of  doors,  of  whatsoever  material 
they  may  be  composed,  it  is  essential  to  observe  that  the  following 
names  are  appUed.  Doors  may  be  real  or  falte  ;  they  may  be  single,  or 
aoubU  ;  enitre,  or  cut  into  two,  or  more,  hatches  ;  and  again  sinffle,  or 
fotatnff  ;  CM-  if  divided  from  top  to  bottom  they  may  be  in  one  or  more 
ktanui  whilst  a  small  door  formed  in  part  of  a  larger  one  is  called  a 


%mclce%,  A  ira-p  door  ia  one  which  closes  a  horizontal  opening;  aj<& 
door  is  one  which  closes  a  vertical  opening  so  as  to  conceal  the  latter ; 
a  twing^  door  is  one  which,  not  being  stopped  by  the  rebate  of  the  door- 
frame, is  able  to  pass  over  more  than  Uie  quadrant  of  revolution  of 
ordinary  doors ;  and  rolUng,  or  sliding  doors  are  those  which  move 
laterally  upon  rollers  or  runners,  so  as  to  avoid  their  development  into 
the  rooms  they  are  intended  to  close. 

On  many  occasions,  it  may  be  added,  wooden  doors  were  very 
elaborately  carved ;  as  in  the  case  of  the  doors  of  St.  Maclou,  of  Rouen, 
carved  by  Jean  Goujon. 

DOORWAY.  An  opening  in  the  walls  or  partitions  of  a  building, 
by  means  of  which  access  is  obtained  from  one  part  thereof  to  another, 
and  which  is  closed  by  a  door ;  and  it  is  on  this  account  that  a  door 
differs  from  a  window,  which  is  an  opening  made  for  the  purpose  of 
receiving  light  only.  A  doorway  differs  again  from  a  gateway  in  this 
respect,  namely,  that  the  former  is  made  in  a  wall,  which  is  under  any 
circumstances  carried  above  it ;  whilst  a  gateway  is  formed  in  an  in- 
closure,  or  railing,  or  fence,  which  does  not  exceed  the  height  of  the 
movable  panel  by  which  the  gateway  itself  is  closed.  Habitually 
the  term  doorway  is  specially  applied  to  the  openings  in  houses,  or 
public  buildings ;  that  of  gateways  to  those  of  fence  railings. 

In  doorways  the  sides,  or  the  jambs,  and  the  head  or  lintel,  are  fre- 
quently made  the  subjects  of  the  most  elaborate  ornamental  decora- 
tion, and  much  of  the  architectural  expression  of  a  building  depends 
on  the  manner  in  which  this  detail  is  treated.  In  Greek,  Hindoo, 
Egyptian,  and  Assyrian  architecture,  the  doorways  are  almost  in- 
variably executed  with  straight  lintels ;  and  from  the  remains  of  the 
tombs  of  Lycia  it  would  appear  that  this  mode  of  treating  the  door 
openings  was  founded  upon  the  original  practice  of  the  builders  in 
wood,  for  the  trabeated  character  of  those  oi)ening8  is  manifestly  copied 
from  the  ancient  log  cabins,  which  must  have  surrounded  the  artbts 
who  designed  those  remarkable  sepulchres.  In  the  Roman,  and  the 
Byzantine,  Saracenic,  and  Gothic  styles,  however,  doorways  were  fre- 
quently, and  latterly  exclusively,  made  with  arched  openings,  modified 
in  each  case  by  the  spirit  of  the  rest  of  the  design,  and  by  the  purpose 
for  which  the  building  was  intended,  or  by  the  description  of  door  to 
be  used.  Thus,  a  doorway  in  the  inclosure  wall  of  a  town  would  bo 
provided  with  a  portcullis  as  an  additional  defence,  and  therefore 
would  have  deep  reveals ;  the  doorways  of  ordinary  buildings  would 
simply  be  modified  according  to  whether  the  doors  were  in  one  or  two 
leaves,  or  whether  they  opened  inwardly,  outwardly,  or  were  himg  on 
rollers. 

Constructively  the  most  important  considerations  with  respect  to 
doorways  are,  firstly,  those  relating  to  the  power  of  the  jambs,  on 
which  the  doors  are  hung,  to  resist  the  action  of  the  revolving  weight, 
and  the  jar  arising  from  the  abrupt  closing  of  the  door ;  and,  secondly, 
those  relating  to  the  power  of  the  lintel  to  resist  the  superincumbent 
pressure,  and  to  maintain  the  jambs  in  their  vertical  positions.  It  is 
in  order  to  secure  the  latter  condition,  also,  that  door  cills,  or  trans- 
verse stiffening  pieces,  are  introduced  at  the  feet  of  the  jambs.  Veiy 
frequently  the  strain  is  removed  from  the  lintel  by  means  of  what  is 
called  a  discharging  arch ;  and  in  many  cases  this  contrivance  is  made 
to  add  considerably  to  the  picturesque  eftect  of  a  doorway,  by  the 
application  of  polychromic  materials. 

The  sizes  of  doorways  are  usually  made  in'  England  from  7  feet  6 
inches  high  by  3  feet  6  inches  wide,  to  8  feet  6  inches  by  4  feet  6  inches 
for  external  doors ;  7  feet  by  8  feet  is  the  usual  size  for  internal  doors, 
and  6  feet  9  inches  by  2  feet  10  inches  is  the  minimum  size  adopted 
in  such  cases.  The  minimum  size  of  folding  doors  is  from  8  feet  6 
inches  to  9  feet  high,  by  from  5  feet  6  inches  to  6  feet  wide ;  thcso  di- 
mensions, however,  may  be  increased  to  almost  any  extent  to  suit  the 
size  of  the  rooms. 

The  best  iUustrations  of  doorways  are  to  bo  found  in  the  works  of 
Professor  Donaldson, '  Doorways  from  Ancient  and  Modem  Buildings;' 
Tdxier's  '  Armdnie,'  and  his  '  Asie  Mineure.' 

DORADO  (constellation),  the  sword-fish,  a  constellation  of  Bayer, 
situated  in  the  southern  hemisphere,  and  cut  nearly  in  half  by  a  line 
joining  a  Argils  and  a  Eridani.     The  principal  stars  are  as  follows : 
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DORIC  ORDER.    [Greek  AnCHiTECTtriiE,] 

DORSTENIA,  a  genus  of  pUnts  of  the  family  of  the  Vriicaeea. 
The  i-oots  of  several  species  of  this  genus,  natives  of  Mexico,  New 
Spain,  and  some  West  Indian  islands,  are  all  confounded  under  the 
appellation  ^  of  Contrayerva  root,  but  as  they  all  possess  nearly  the 
same  chemical  composition  and  properties,  it  ia  of  little  importance 
which  particular  species  yields  what  is  used.  Indeed,  by  the  time  the 
root  reaches  Europe,  whatever  virtues  it  originally  possessed  are  lost,  so 
that  it  has  scarcely  any  sensible  qualities,  and  very  little  effect  on  the 
system.  It  consists  of  volatile  oil,  extractive,  and  starch.  The  first  of 
these  gives  it  some  power  over  the  nervous  system,  should  it  not  have 
been  dissipated  by  time.  Hence  it  is  recommended  in  the  low  stages 
of  fever,  especially  of  children ;  but  serpentaria  root  may  at  all  times 
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be  adyantageously  substituted  for  it  Contrayerya  signifies  antidote, 
and  it  was  at  one  time  supposed  to  be  an  antidote  to  all  poisons, 
whether  animal,  vegetable,  or  mineral,  except  mercury. 

Contrayerva  is  now  properly  omitted  from  the  *  London  Phanna- 
copcsia.'  It  has  no  place  in  the  pharmacopoaiA  of  the  United  States, 
though  it  may  be  obtained  there  much  fresher.  The  root  of  Dor- 
8i€nia  BreuUienns  is  certainly  powerful  when  fresh,  and  often  acts  as 
an  emetic — a  property  rendering  it  useful  in  fevers. 

BORT,  SYNOD  OF,  an  assembly  of  Protestant  divines  convoked 
at  Dort  (Dordrecht),  in  the  year  1018,  by  the  States  General,  under 
the  influence  of  Prince  Maurice  of  Nassau,  by  which  the  tenets  of  the 
Arminians,  in  five  points,  relating  to  predestination  and  grace,  were 
condemned  by  the  followers  of  Calvinism. 

At  this  synod  ecclesiastical  deputies  were  present  from  most  of  the 
States  of  the  United  Provinces,  and  from  the  churches  of  England, 
Hesse,  Bremen,  Switzerland,  and  the  Palatinate.  Those  from  England 
were  Dr.  Qeorge  Carleton,  bishop  of  Landafif;  Dr.  John  Davenant, 
regius  professor  of  divinity  at  Cambridge,  and  master  of  Queen's  Col- 
lege ;  Dr.  Samuel  Ward,  master  of  Sidney  College ;  and  Dr.  Joseph 
Hall,  then  dean  of  Worcester,  but  afterwards  bishop  of  Norwich.  Dr. 
Hall's  health,  after  two  months,  requiring  his  return,  he  was  replaced 
by  Dr.  Thomas  Qood.  To  these  was  afterwards  added  Walter  Balcan- 
qual,  a  Scots  divine,  deputed  by  King  James  on  behalf  of  the  churches 
of  that  nation.  The  synod  was  opened  on  November  13,  1618 :  it 
consisted  of  thirty-eight  Dutch  and  Walloon  divines,  five  professors  of 
universities,  and  twenty-one  lay-elders ;  the  foreign  divines  amounted 
to  twentyJeight  Those  from  England  had  the  precedence,  after  the 
deputies  of  the  States. 

Of  the  disputes  which  had  prevailed  in  Holland  for  some  years, 
between  the  Calvinists  and  Arminians,  previous  to  the  convocation  of 
this  synod,  we  have  already  spoken  in  the  BiOQ.  Div.,  in  the  notices  of 
Arminius  and  of  Babneveldt,  the  grand  pensionary,  whose  fate  was 
sealed  when  it  had  been  sanctioned  by  the  decision  of  this  assembly. 

In  the  sixth  session,  which  was  held  on  the  19th  of  November,  1618, 
the  synod  of  Dort  proposed  obtaining  a  translation  of  the  Bible  from 
the  original  texts  into  Dutch,  which  was  judged  to  be  a  necessary 
work.  In  the  seventh,  and  some  of  the  suoceedmg  sessions,  the  trans- 
lation was  finally  agreed  to,  and  rules  laid  down  for  the  direction  of 
the  translators.  In  the  thirteenth  session,  on  the  26th  of  NovembOT, 
the  translators  were  appointed,  when  the  following  were  chosen  by  a 
majority  of  votes :  John  Bogerman,  the  president  of  the  synod ;  Wil- 
liam Baudart  and  Gerson  Bucer,  for  the  Old  Testament;  Jacobus 
Roland,  Herman  Faukelius,  and  Peter'  Cornelius,  for  the  New  Testa- 
ment and  Apocrypha.  The  synod  then  chose  sixteen  supervisors  of 
the  translation ;  and  also  resolved,  that  in  case  any  of  the  translators 
should  die  or  be  disabled  by  sickness,  the  president,  with  the  two 
assessors,  and  the  scribes  of  the  synod,  should  be  empowered  to  appoint 
uccessors. 

After  a  delay  of  nearly  ten  years,  the  translators  of  the  Old  Testa- 
ment assembled  at  Leyden,  in  1628,  and  the  next  year,  1629,  the 
tranalators  of  the  New  Testament ;  but  as  Herman  Faukelius,  pastor 
of  the  church  of  Middleburg,  and  Peter  Cornelius,  pastor  of  the  church 
of  EInchusan,  had  died  previous  to  their  meeting  together,  Anthony 
Walnus  and  Festus  Hommius  were  chosen  in  their  sl^ad.  When  the 
translation  of  the  Old  Testament  had  advanced  as  far  as  the  first 
chapter  of  Eeekiel,  Gerson  Bucer  died,  and  was  succeeded  in  his  office 
by  Anthony  Thysius ;  Jacobus  Roland  also  died  when  the  translation 
of  the  New  Testament  had  advanced  to  the  Acts  of  the  Apostles.  The 
transition  of  the  entire  Bible  was  completed  in  1632.  The  super- 
visors of  the  Old  Testament  met  at  Leyden,  with  the  traoslatorB,  in 
1633 ;  and  those  of  the  New  Testament  in  1634 :  and  the  revision  was 
completed  in  October,  1635.  The  printing  of  the  Bible  was  finished 
in  1687,  when  it  appeared  in  folio  from  the  presses  of  Leyden  and  the 
Hague,  and  in  octavo  from  the  press  of  Amsterdam.  This  is  what  is 
called  '  The  Dort  Bible.'  Editions  of  it  were  soon  rapidly  multiplied 
and  extenaivelv  circulated. 

DOT,  in  Music,  a  point,  or  speck,  placed  after  a  note  or  rest,  in 
order  to  make  such  note  or  rest  half  as  long  again.  Thus  a  semibreve 
with  a  dot  is  equal  to  three  minims :  a  crotchet  rest  with  a  dot  is  equal 
to  three  quaver  rests.  In  modem  miisio  a  double  dot  is  often  used, 
in  which  case  the  second  is  equal  to  hall  of  the  first.  Thus  a  double 
dotted  minim  is  equal  to  three  crotchets  and  a  quaver;  a  double- 
dotted  quaver  rest  is  equal  to  three  semiquaver  rests  and  one  demi- 
semiquaver  rest.    Examples :-« 


DOUAY  BIBLE.    [Bible.] 

DOUBLE-BASE,  the  largest  musical  instrument  of  the  viol  kind. 
[Viol.]  In  England,  Italy,  and  France,  the  double-base  has  three 
strings,  which  are  timed  in  fourths : 


(Jn  octoftf  hwer,) 


In  Germany  a  fourth  string  is  used,  tuned  a  fourth  below  the  deep« 
est  of  the  above. 

The  double-base,  in  full  orchestral  pieces,  takes  the  notes  written  for 
the  violoncello,  when  not  otherwise  directed,  and  if  these  are  not  too 
rapid,  but  always  gives  them  an  octave  lower.  It  may  be  considered 
as  the  foundation  of  tiie  band,  for  a  want  of  firmness  in  this  instru- 
ment is  more  fatal  in  its  consequences  than  imsteadiness  in  any  other. 

In  our  concerts  the  Italian  name  of  this  instrument,  Oontra-batso 
(or,  more  strictly,  Gontraif-bauo),  is  as  frequently  employed  as  its 
English  appellation. 

DOUBLE  STARS.    [Stab*,  Doublb.] 

DOUBLETS.  In  optical  instruments  where  high  powers  are  re- 
quired there  is  much  practical  inconvenience  in  forming  single  lenses 
of  short  focal  length.  The  difficulty  has  been  obviated  by  &e  use  of 
magnifiers  formed  of  two  or  more  lenses  combined.  The  most  efficient 
are  two  or  three  plano-convex  lenses,  with  their  oonvox  sides  towards 
the  eye,  and  are  hence  called  doyMeU  or  tripUu, 

DOUBLOON.    [Money.] 

DOUCHE.    [BATHESfO.] 

^  DOVETAIL,  a  term  in  construction.  A  dovetail  is  the  end  of  a 
piece  of  wood  or  metal  fiiahioned  into  the  fan-hke  form  of  a  dove's 
tail,  and  let  into  a  corresponding  hollow  of  another  piece  of  wood, 
stone,  or  metal  Dovetails  are  either  exposed  or  concealed;  ''con- 
cealed dovetailing  is  of  two  kinds,  lapped  and  mitred."  DovetaUed 
metal  cramps  are  much  used  in  masonry. 

DOWER  (Law)  is  that  part  of  the  husband's  lands,  tenements,  or 
hereditament  which  come  to  the  wife  upon  his  death,  not  by  force  of 
any  contract  expressed  or  implied  between  the  parties,  but  by  operation 
of  law,  to  be  completed  by  an  actual  assignment  of  particular  portions 
of  the  property. 

Prior  to  the  reign  of  Charles  II.,  five,  and  until  the  passing  of  the 
Act  8  &  4  Will.  IV.^  0. 105,  four  kinds  of  dower  were  known  to  the 
English  law. 

1.  Dower  at  the  common  law. 

2.  Dower  by  custom. 

8.  Dower  ad  ostium  ecclesiflQ. 

4.  Dower  ex  assensu  patris. 

5.  Dower  de  la  plus  beale. 

This  last  was  merely  a  consequence  of  tenure  by  knight's  service, 
and  was  abolished  by  stat.  12  Charles  II.  c.  24 ;  and  the  8rd  and  4th, 
having  long  become  obsolete,  were  finally  abolif^ed  by  the  above- 
mentioned  statute. 

By  the  old  law,  dower  attached  upon  the  lands  of  which  the  husband 
was  seised  at  any  time  during  the  marriage,  and  which  a  child  of  the 
husband  and  wife  might  by  possibility  iniierit;  and  they  remained 
liable  to  dower  in  the  hands  of  a  purchaser,  though  various  ingenious 
modes  of  conveyance  were  contrived,  which  in  som^  cases  prevented 
the  attaching  of  dower;  but  this  liability  was  productive  of  great 
inconvenience,  and  frequently  of  injustice.  The  law  too  was  incon- 
sistent, for  the  wife  was  not  dowable  out  of  her  husband's  equitable 
estates,  although  the  husband  had  his  courtesy  in  those  to  which  the 
wife  was  equitably  entitled.  [Coubtest.]  To  remedy  these  incon- 
veniences the  statute  above  mentioned  was  passed,  and  its  objects  may 
be  stated  to  be :  1,  to  make  equitable  estates  in  possession  liable  to 
dower;  2,  to  take  away  the  right  to  dower  out  of  lands  disposed  of  by 
the  husband  absolutely  in  his  life  or  by  will ;  8,  to  enable  the  husband, 
by  a  simple  declaration  in  a  deed  or  Avill,  to  bar  the  right  to  dower. 
TMs  could  always  have  been  done  by  levying  a  fine,  an  expensive  and 
inconvenient  remedy  :  while  the  increase  of  personal  property,  and  the 
almost  imiversal  custom  of  securing  a  provision  by  settlement,  afforded 
efiectual  and  convenient  means  of  providing  for  a  wife. 

Dower  at  the  common  law  is  the  only  species  of  dower  which  affects 
lands  in  England  generally ;  dower  by  custom  is  only  of  local  appli- 
cation, as  dower  by  the  custom  of  gavelkind  and  Borough  English ; 
and  freebench  appUes  exclusively  to  copyhold  lands. 

In  order  to  describe  dower  at  the  common  law  clearly,  it  wUl  be 
advisable  to  follow  the  distribution  of  the  subject  made  by  Black- 
stone. 

1.  Who  may  be  endowed. 

2.  Of  what  a  wife  may  be  endowed. 
8.  How  she  shall  be  endowed. 

4.  How  dower  may  be  barred  or  prevented. 

1.  Who  may  he  endowed,  —  Everv  woman  who  has  attained  the  age  of 
nine  years  is  entitled  to  dower  by  common  law,  except  aliens,  and 
formerly  Jewesses,  so  long  as  they  continued  in  their  religion.  From 
the  disability  arising  from  alienage,  a  queen,  and  also  an  alien  licensed 
by  the  sovereign,  are  exempt. 

2.  Of  what  a  wife  may  be  endoiced. — ^She  is  now  by  law  entitled  to  be 
endowed,  that  is,  to  have  an  estate  for  life  in  the  third  part  of  the 
lands  and  tenements  of  which  the  husband  was  solely  seised  either  in 
deed  or  in  law,  or  in  which  he  had  a  right  of  entry,  at  any  time  during 
the  coverture,  of  a  legal  or  equitable  estate  of  inheritance  in  possession, 
to  which  the  issue  of  the  husband  and'  wife  (if  any)  might  by  possi- 
bility inherit. 

8.  ^010  the  thaU  be  endowed^^-'BY  Magna  Charta  it  is  provided,  that 
the  widow  shall  not  pay  a  fine  to  the  lord  for  her  dower,  and  that  she 
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shall  remain  in  the  chief  house  of  her  husband  for  forty  days  after  his 
death,  during  which  time  her  dower  shall  be  assigned.  The  particular 
lands  and  hereditaments  to  be  held  in  dower  must  be  assigned  by  the 
heir  of  the  husband,  or  his  guardian,  by  metes  and  bounds  if  divisible, 
otherwise  specially,  as  of  the  third  presentation  to  a  benefice,  &c.  If 
the  heir  or  his  guardian  do  not  assign,  or  assign  unfairly,  the  widow 
has  her  remedy  at  law,  and  the  sheriff  is  appointed  to  assign  her  dower ; 
or  by  bill  in  equity,  which  has  long  been  the  usual  remedy. 

4.  How  dower  may  he  haired  or  prevenUd.-^K  woman  is  barred  of  her 
dower  by  the  attainder  of  her  husband  for  treason,  by  her  own 
attainder  for  treason,  or  felony,  by  divorce  d  vinculo  mairimonii,  by 
elopement  from  her  husband  and  living  with  her  adulterer,  by  detain- 
ing the  title-deeds  from  the  heir  at  law,  imtil  she  restores  them,  by 
alienation  of  the  lands  assigned  her  for  a  greater  estate  than  she  has 
in  them  ;  and  she  might  also  be  barred  of  her  dower  by  levying  a  fine, 
or  suffering  a  recovery  during  her  marriage,  while  Uiose  assurances 
existed.  But  the  most  usual  means  of  barring  dower  are  by  jointures, 
made  imder  the  provisions  of  the  27  Hen.  VIII.,  c.  10;  and  by  the 
act  of  the  husband.  Before  the  stat  of  Will.  IV.,  a  fine  or  recovery  by 
the  husband  and  wife  was  the  only  mode  by  which  a  right  to  dower 
which  had  aJrectdy  atUiched  could  be  barred,  though,  by  means  of  a 
simple  form  of  conveyance,  a  husband  might  prevent  the  right  to 
dower  from  arising  at  all  upon  lands  purchased  by  him.  By  the  above- 
mentioned  statute,  it  is  provided  that  no  woman  shall  be  entitled  to 
dower  out  of  any  lands  absolutely  disposed  of  by  her  husband  either 
in  his  life  or  by  will,  and  that  nis  debts  and  engagements  shall  be 
valid  and  effectual  as  against  the  right  of  the  widow  to  dower.  And 
further,  that  any  declaration  by  the  husband,  either  by  deed  or  will, 
that  the  dower  of  his  wife  shall  be  subjected  to  any  restrictions,  or 
that  she  shall  not  have  any  dower,  shall  be  effectual  It  is  also  pro- 
vided that  a  simple  devise  of  real  estate  to  Uie  wife  by  the  husband 
shall,  unless  a  contrary  intention  be  expressed,  operate  in  bar  of  her 
dower.  As  to  the  law  of  dower  in  the  United  States  of  America,  see 
vol.  iv.  Kent's  '  Commentaries.' 

DOWNS.    pDuNES,] 

DOXOLOG V,  a  form  of  giving  glory  to  God,  from  the  Latin  doxo- 
loffia,  and  that  from  the  Greek  chxaidi^a),  glory,  and  logos  (Xifyoj),  a 
word  or  saying.  The  doxology  in  the  concludhig  paragraph  of  the 
Lord's  Prayer,  "  Thine  is  the  kingdom,  and  the  power,  and  the  glory," 
is  left  out  of  many  of  the  ancient  copies  of  St.  Matthew's  Gospel, 
though  it  appears  in  others ;  St.  Luke  omits  it  entirely.  The  authen- 
ticity of  this  form  of  praise,  as  a  paragraph  of  the  prayer,  has  been  a 
difficult  subject  of  dispute.  It  does  not  appear  in  the  Vulgate,  but  it 
seems  to  be  established  by  the  Greek  MSS.  and  the  Eastern  versions. 
Doxology  is  also  used  for  the  verse  used  in  the  Common  Prayer,  from 
Luke  iL  14,  "  Glory  to  God  in  the  highest,  and  on  earth  peace,  good 
will  to  all  men ; "  and  for  the  short  hymn,  Gloria  Patri,  which  we  use 
in  our  church  service  at  the  end  of  every  psalm,  and  of  every  hymn 
except  Te  Deum,  which  is  a  doxology  of  itself.  Durand  and  other 
writers  consider  this  exception  to  have  been  introduced  into  the 
Romish  church  by  St.  Jerome.  The  first  express  mention  of  it  is  in 
the  second  council  of  Vaison,  A.D.  529.  Amongst  the  early  Christians 
it  was  always  considered  as  a  solemn  profession  of  their  belief  in  the 
Trinity. 

DRACHM.    [Dbam.1 

DRACHMA,  from  the  Greek  drachme  (Spdxfirj),  a  silver  coin,  the 
unit  of  the  Greek  coinage.  The  value  of  the  drachma  varied  in  the 
different  provinces  of  Greece  :  though  it  was  the  chief  coin  in  use 
among  the  Greeks.  A  talent  contained  10,000  drachma)  reckoned  by 
weight,  but  a  talent  of  gold  was  worth  120,000  silver  drachmro.  The 
didrachm  or  two  drachms,  the  tridrachm  or  three  drachms,  and  the 
tetradrachm  or  four  drachms,  were  its  multiples.  The  last  was  the 
largest  form  of  Greek  silver.  The  average  weight  of  five  drachma)  in 
the  British  Museiun  is  60*92  grains ;  and  the  average  weight  of  three 
tetradrachm83  in  the  British  Museum  is  26066  grains.  The  Attic 
drachma  has  been  supposed  to  have  been  the  same  among  the  Greeks 
with  the  denarius  among  the  Romans :  others  have  disputed  this ; 
but  both  may  be  reconciled  by  the  consideration  that  the  number  of 
drachma),  as  well  as  of  denarii,  which  went  to  the  ounce^  might  have 
been  subject  to  occasional  variations. 


Drachma. 
BritWi  Mnaeum.    Actual  sixo.    Silver.    Weight,  61^o  Ptim. 

DRACINA,  the  name  given  by  Melandri  to  the  colouring-matter  of 
^OD  s  blood  and  which  he  supposed  to  be  a  vegetable  alkaloid ;  but 
rwT  ^"^  and  Herberger  are  of  opinion  that  it  does  not  possess  alkaline 
properties:  the  laat-mentioned  chemist,  indeed,  calls  this  colouring. 
^iT^if  ^'•«<»Jttw,  and  he  considers  it  to  possess  rather  sub-acid  proper- 
ties  than  such  as  denote  alkaUnity.  *^ 


DRACO  (the  dragon),  one  of  the  old  constellations,  referred  by 
Hyginus  to  the  fable  oi  the  Hesperides.  It  is  constantly  stated  by 
the  older  writers  as  being  placed  between  Ursa  Major  and  Ursa  Minor, 
which  hardly  suits  the  present  position  of  the  constellation,  since  its 
principal  stars  are  all  contained  between  Ursa  Minor,  Cepheus,  Cygnus, 
and  Hercules.  The  two  stars  in  the  head  (/3  and  7,  the  laiter  cele- 
brated as  passing  very  near  the  zenith  of  the  south  of  England,  and  as 
being  the  one  used  in  the  discovery  of  aberration  [Bradley,  Biog.  Div.]) 
are  nearly  in  the  line  joining  a  Cygni  (Deneb)  and  Arcturus ;  while 
seven  or  eight  smaller  stars  wind  round  Ursa  Minor  in  such  a  manner 
as  to  render  the  name  of  the  constellation  not  unappropriate.  The 
extreme  star  (A)  is  very  nearly  between  the  pole  star  and  its  pointers. 
[Ursa  Major.]    The  principal  stars  are  as  follows : — 
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DRACONIC  ACID.    [Anisic  Acid.] 

DRACONIN,  the  dracina  above  mentioned,  may  be  obtained,  ac- 
cording to  Melaiidri,  by  macerating  dragon's  blood  in  water  acidulated 
with  sulphuric  acid :  this  becomes  of  a  yellow  colour,  but  does  not  act 
upon  the  draconin,  which  is  of  a  fine  red  colour,  and  very  fusible ;  it 
may  be  worked  between  the  fingers,  and  drawn  into  threads.  It  melts 
at  about  180** ;  on  solidifying  it  becomes  of  a  crimson  colour,  and  when 
triturated  gives  a  cinnabar  red  colour.  It  dissolves  readily  in  alcohol, 
and  the  solution,  which  is  of  a  fine  red,  becomes  yellow  on  the  addition 
of  an  acid ;  but  on  the  addition  of  an  alkali  the  red  colour  is  restored. 
It  does  not  appear  to  have  been  analysed. 

DRACONYL.    [Styrol.] 

DRACYL.    [ToLUiNE.] 

DRAGOMANS,  or  DROGOMANS  (from  the  Turkish  Truktman)', 
the  term  by  which  the  interpreters  attached  to  the  European  consulates 
and  embassies  in  the  Levant  are  known.  At  Constantinople  they  are 
the  chief,  and  in  most  cases  the  sole  medium  of  conmiimication  between 
Christian  ambassadors,  who  are  ignorant  of  the  Turkish  language,  and 
the  Ottoman  Porte ;  several  are  attached  to  every  embassy,  and  the 
consuls  in  the  Turkish  dominions  generally  have  one.  They  are  men 
bom  in  the  country,  and  are  chiefly  descended  from  old  Genoese  or 
Venetian  settlers.  Their  local  interests  and  sympathies  have  often 
interfered  with  their  duties ;  and  though  there  have  been  honourable 
exceptions,  they  are  not  distinguished  as  a  body  for  honour  and  in- 
tegrity. Austria  and  Prance,  however,  have  the  privilege  of  appointing 
one  of  their  own  subjects  to  the  office.  The  French,  as  early  as  the 
time  of  Louis  XIV.,  instituted  a  small  body  of  young  men,  tedinically 
called  Jeunet  de  langue,  who  were  sent  to  the  country  to  learn  the 
language  and  acquaint  themselves  with  its  laws  and  customs;  and 
Austria  maintains  an  Oriental  academy  at  Constantinople,  to  enable 
yoimg  men  to  qualify  themselves.  The  dragomans  and  their  families 
enjoy  the  protection  of  the  nations  whom  they  serve,  and  are  exempted 
from  Tiu-kish  law. 

DRAGON'S  BLOOD,  the  produce  of  various  species  of  Calamus,  is 
sent  to  Europe  in  several  forms.  1.  Dragon's  blood  in  tears  (sanguis 
D.  in  lachrymis);  2.  Dragon's  blood  in  grains  (S.  D.  in  granis); 
8.  Dragon's  blood  in  reeds  (S.  D.  in  bacuUs),  in  rods  about  1  to  14  feet 
long,  about  the  thickness  of  the  finger,  covered  with  the  fronds  of  the 
palm,  wrapped  round  it  with  spUt  branches.  This  is  the  best  kind 
now  met  with  in  European  commerce. 

Many  other  kinds  of  dragon's  blood  are  procured  from  different  trees 
in  various  parts  of  the  world,  of  which  two  only  are  worthy  of  notice  : 
1.  Dragon's  blood  in  masses,  obtained  both  in  the  East  Indies  and 
Madeira  by  wounding  the  stem  of  the  Dracatna  Draco  (Linn.),  occurs 
in  large  idiapeless  masses  of  a  violet  colour.  2.  S.  D.  de  Carthagena, 
American  or  West  Indian  dragon's  blood,  obtained  from  the  PUrocarput 
Draco  (Linn.).  It  occurs  in  pieces  about  12  or  14  inches  long,  with  a 
sharp  angle  on  one  side,  partly  wrapped  up  in  the  tendrils  of  a  cissus 
and  in  leaves.  Dragon's  blood  is  a  peculiar  resinous  colouring  prin- 
ciple (Draconia),  mixed  with  benzoic  acid  and  other  matters.  It  is 
insoluble  in  water,  but  easily  soluble  in  alcohol,  especially  when  boiling; 
it  is  also  soluble  in  watery  solutions  of  tlie  caustic  alkalies,  and  forms 
with  them  a  violet-coloured  solution ;  it  is  less  soluble  in  ethers  and 
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oils,  but  aojuble  in  acetic  acid.    Sulphuric  acid  chars  it.    Analysed  by 
Herberger,  100  parts  yielded — 

Ffttty  matter       •«;;••    S'OO 

Oxalate  oflime •    1*60 

Phosphate  of  lime       •        &        •        •        •    8*70 
Benzoic  acid  ;••••••    8*00 

Braconia 70*70 

According  to  Herberger,  draconin  is  not  an  alkaloid,  as  Helandri 
thought,  but  a  sub-acid.     (*  Joium.  de  Pharm./  xvii.  p.  225.) 

Dragon's  blood  possesses  no  astringent  properties,  as  was  once  sup- 
posed to  be  the  case,  owing  to  kino  being  confounded  with  it.  It  is 
now  seldom  used  internally,  but  it  is  added  to  tooth-powders.  It  is 
however  employed  as  a  colouring  matter  and  an  ingredient  in 
yamishes. 

A  spurious  dragon's  blood  is  often  made  with  colophony,  olibanum, 
turpentine,  &c.,  coloured  red  with  powdered  Saunder*s-wood.  Qum 
Senegal  is  also  dyed  red  with  tincture  of  Saunder*s-wood  and  passed 
for  dragon's  blood.  The  spurious  is  wrapped  in  the  leaves  of  the  Zea 
Mais,  or  Indian  com. 

Dragon's  blood  was  known  to  the  Qreeks,  and  by  them  called 
Kun^afiapls,  cinnabar,  a  name  which  they  also  gave,  as  we  now  do,  to  a 
mineral,  the  red  bisulphuret  of  mercury  or  minium, 

DRAGOON.     [Cavalry.] 

DRAIN.  An  artificial  channel  formed  in  the  ground  for  the  purpose 
of  removing  the  surplus  waters,  whether  they  be  supplied  from  the 
atmosphere  or  from  land  springs.  These  drains  may  be  formed  either 
of  loose  stones,  of  pipes  of  ordinaiy  brick  earth  or  of  stoneware,  or  of 
masonry  or  brickwork,  according  to  the  natvire  and  quantity  of  the 
water  to  be  removed,  or  to  local  conditions  of  economy.  Drains  are 
classified  under  the  names  of  sub-drains,  main-drains,  and  outfall-drains, 
according  to  the  functions  they  may  discharge  in  a  system. 

DRAIN-TRAP.  A  pit  formed  at  the  entrance  to  a  drain,  for  the 
purpose  of  preventing  the  escape  of  the  mephitic  gases  which  are 
frequently  given  oS  from  the  waters  collected  by  a  system  of  drainage ; 
and  also  of  preventing,  as  much  as  possible,  the  introduction  of  sand, 
drift,  or  other  encumbering  materials,  into  the  subterranean  channels. 
The  pit  contains,  usually,  a  species  of  hydraulic  seal,  which  constitutes, 
in  fact,  the  trap,  formed  by  means  of  a  tongue  descending  below  the 
surface  of  the  water^  as  in  sketch  a,  when  tiie  trap  is  placed  in  the 
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course  of  the  drain  ;  or  by  a  solid  bell-covering,  the  lip  of  which  dips 
into  the  water  in  the  ordinary  bell  traps,  such  as  are  used  in  London 
houses  for  sinks,  drains,  Tain- water-pipes,  &c.  A  siphon  bend  in  the 
course  of  a  drain-pipe  will  constitute  an  efficient  drain-trap,  so  far  as 
the  prevention  of  smell  only  is  concerned ;  but  it  is  exposed  to  the 
serious  objection  of  being  likely  to  become  choked,  if  the  watera  should 
transport  much  suspended  matter. 

DRAINAGE.  The  removal  from  the  groimd  of  any  watera  whose 
sojourn  might  be  pernicious,  from  whatever  source  they  may  be  sup- 
plied, and  the  provision  of  an  adequate  discharge  for  those  watera, 
constitute  the  art  of  drainage,  which  has  at  all  times  engaged  the  most 
serious  attention  of  the  hydraulic  engineer.  The  Egyptians  and  the 
Assyrians  at  a  very  early  period  executed  some  curious  drainage  works, 
the  remains  of  wluch  still  survive ;  and  the  Etruscan  predecessora  of 
the  Roman  civilisation  practised  the  art  with  great  success,  as  certainly 
was  proved  by  the  extraordinary  operations  effected  under  the  reign  of 
Tarquinius  Priscus  for  the  drainage  of  the  low  lands  at  the  feet  of  the 
seven  hills.  ^  The  Romans  themselves  devoted  a  great  deal  of  attention 
to  this  subject ;  and  there  are  in  the  treatises  of  Columella,  Varro, 
Cato,  on  agriculture,  and  in  the  books  of  Vitruvius  and  Pliny,  many 
remarkable  passages  illustrating  the  practice  of  the  Romans  in  this 
branch  of  applied  sciences.  In  the  middle  ages  the  art  of  dnunage 
seems  to  have  been  lost  sight  of ;  and  it  was  not  until  about  the  end 
of  the  16th  century  that  any  great  works  of  this  description  were 
undertaken.  At  that  period,  the  Dutch  engineers  commenced  the 
works  for  draining  the  lakes  of  the  province  of  North  Holland,  which 
now  constitute  the  fertile  poldera  of  the  Purmer,  Beemster,  Woermer, 
&c. ;  and  subsequently  the  great  operation  of  draining  the  Bedford 
Level  was  commenced  under  the  guidance  of  Sir  Cornelius  Vermuyden. 
All  these  works  however  were  superficial,  so  to  speak,  and  they  were 
only  executed  in  low-lying,  swampy  districts ;  but  about  the  end  of  the 
last  century  Elkington  turned  his  attention  to  the  removal  of  the 
injurious  waters  of  upland  districts,  and  the  art  of  drainage  rapidly 
assumed,  in  consequence  of  his  success,  the  peculiar  character  which  it 
now  bears.  Messro.  Smith  of  Deanstone,  Parkes,  and  Bailey  Denton, 
have  perhaps  been  the  peraons  who  have  contributed  the  most  to  its 
advancement, 

From  this  brief  sketch  of  the  history  of  drainage,  it  will  be  seen  that 
it  may  be  divided  into  two  great  branches,  namely,  the  drainage  by 
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means  of  open  cuts,  or  the  drainage  by  means  of  subterranean  nlntTinpTff ; 
and  again,  of  late  years,  a  distinction  has  been  made  between  rural  and 
urban  drainage,  because  the  latter  has  been  made  to  comprehend  the 
removal  of  household  refuse  in  the  form  usually  known  as  sewerage. 

Drainage  by  open  cuts  of  course  can  only  be  applicable  when  the 
watera  to  be  removed  do  not  attain  a  level  superior  to  that  of  the 
ground,  and  when  there  is  an  efficient  outfall,  either  natural  or  arti- 
ficial ;  and  its  success  depends  upon  the  maintenance  of  a  regular  per- 
manent discharge  of  the  watera  supplied  by  the  collecting  drains.  The 
surface  of  the  water  in  these  collecting  drains  must  always  be  kept  at 
such  a  distance  from  the  surface  as  to  prevent  any  injurious  action 
upon  the  vegetation  of  the  land,  for  it  is  to  be  observed  that  drainage 
by  open  cuts  is  almost  exclusively  reserved  for  agricultural  districts. 
In  the  outfall  drains,  the  water  tnust  not  be  allowed  to  stagnate,  and 
the  outs  must  be  formed  of  E<\ich  dimensions,  and  in  such  directions,  as 
to  ensure  the  discharge  in  the  smallest  possible  time.  The  rules  for 
calculating  the  areas  and  the  inclinations  of  these  drains  will  be  found 
under  Htdraulics. 

^  In  such  cases  as  those  of  the  poldera  of  Holland,  and  of  the  fen 
districts  of  the  east  of  England,  where  the  natural  surface  of  the 
land  is  beneath  the  mean  water  level  of  the  surrounding  country,  it 
was  found  necessary  to  isolate  the  land  about  to  be  drained,  and  to 
create  an  artificial  outfall  into  which  the  waten  were  raised,  by  arti- 
ficial means,  to  a  level  which  would  allow  of  their  subsequent  dis- 
charge. The  Dutch  engineers  call  these  out-falls  when  they  surround 
a  previously  submerged  district, "  ring  dykes ;"  and  generally  speaking, 
they  raise  the  drainage  watera  into  them  by  means  of  Archimedian 
screws,  or  of  dash  wheels,  worked  by  windxnills  of  a  very  rude  and 
primitive  construction.  In  the  drainage  of  the  Haarlem  lake,  however, 
steam  power  was  resorted  to,  and  the  water  from  the  submain  drains  is 
led,  through  large  cuts,  to  the  pumps  of  some  immense  Cornish  engines 
of  about  400-honie  power  each,  to  be  raised  by  them  into  the  ring 
dyke,  whose  dimensions  are  not  less  than  125  feet  in  width  by  10  feet 
deep  on  the  average.  The  outfall  of  the  ring  dyke  of  the  Haarlem 
lake  is  into  the  Spaarn,  a  river  falling  ultimately  into  i^e  Zuyder  Zee; 
and  as  the  Spoam  is  itself  frequently  closed  by  high  tides  or  by  storms, 
an  elaborate  system  of  stop  gates,  and  some  laige  steam-pumping 
engines,  working  a  set  of  dash- wheels,  is  provided  to  ensure  the  dis- 
charge of  the  land  watera  during  those  periods.  Very  nearly  the  same 
principles  have  been  adopted  in  designing  the  works  lately  executed  in 
the  fen  districts  of  Cambridgeshire  and  Lincolnshire;  but  in  these 
countries  it  often  happens  that  the  formation  of  a  hu^  intercepting 
drain  (for  the  purpose  of  carrying  off  at  once  the  upland  watera,  with- 
out their  being  allowed  to  pass  into  the  drainage  cuts  of  ^he  lower 
level),  will  considerably  diminish  the  duty  required  of  the  out&ll 
drain.  Local  conditions  must  always  affect  these  mattera  of  detail; 
but  the  principle — the  removal  of  the  laiigest  possible  quantity  of 
water  by  gravitation,  instead  of  by  artificial  means—is  of  universal 
application. 

The  drainage  of  bogs,  or  swamps,  in  mountainous  districts,  may 
very  often  give  rise  to  the  application  of  other  laws ;  as  for  instance, 
when  the  water,  which  maintains  the  permanent  state  of  humidity  it  is 
desired  to  remedy,  is  supplied  by  springs  rising  under  considerable 
pressure ;  or  when  the  swampiness  of  the  locality  arises  from  the  mere 
accumulation  of  water  at  the  wet  seasons  of  the  year.  The  Bog  of 
Allen  was  an  instance  of  the  former  condition,  and  in  that  case 
the  water  was  relieved  by  forming  a  series  of  artificial  channels,  or 
vertical  pipes,  through  which  it  rose,  and  poured  into  a  new  outfall 
drain.  The  Chat  Moss,  however,  was  drained  simply  bv  means  of  open 
cuts,  BO  traced  as  to  carry  off  the  surface  watera  as  rapidly  as  they  fell, 
and  by  a  trifling  improvement  in  the  outfall.  The  latter  operation  is, 
moreover,  the  principal  one  required  to  obviate  the  supposed  incon-. 
venience  from  the  occasional  accumulation  of  ndn  waten ;  and  it  may 
be  stated  that  there  are  many  thousand  acres  of  the  best  land  in 
Europe,  now  unproductive,  which  might  be  easily  brought  into  culti- 
vation by  the  execution  of  some  unimportant  works  to  lower  the  level 
of  the  natural  water  courses  of  the  districts  in  which  these  now  value- 
less tracts  are  situated.  In  the  north  of  Spain,  in  Switzerland,  and  in 
the  island  of  Sardinia^  there  are  numerous  tracts  which  only  require  to 
be  thus  treated. 

The  works  necessary  for  the  drainage  of  a  lar^  morass,  or  fenny 
district,  are  usually  of  such  a  nature  as  to  require  the  intervention  of 
the  legislature,  or  of  the  state ;  because  they  involve  in  many  instances 
serious  interference  with  private  rights,  and  great  changes  in  the  hydro- 
graphical  arrangements  of  the  whole  water  shed  with  which  they  Bxe 
connected.  Perhaps  Wells'  history  of  the  '  Bedford  Level '  may  furnish 
some  of  the  most -Suable  information  upon  this  branch  of  the  subject; 
or  the  series  of  Acts  which  govern  the  proceedings  of  the  Commis- 
sioners of  the  Fen  districts  of  Cambridgeshire,  namely,  29  Geo.  II.,  c. 
22;  89  &  40  Geo.  IIL,  o.  26;  50  Geo.  IIL,  c.  194;  or  those  hitely 
passed  for  the  regulation  of  the  various  Lands  Drainage  and  Improve- 
ment Companies,  may  be  referred  to  as  illustratingSie  principles  of 
legislation  recently  adopted  in  England  in  these  matters.  The  reports 
by  de  Prony  on  the  amelioration  of  the  *  Pontine  Marshes;'  by  Tirtini, 
on  the  'Maremme  Toscane;'  and  by  Fossombroni,  on  the  'Val  di 
Chiana,'  may  be  cited  as  illustrations  of  the  scientific  principles  to  be 
applied  in  designing  the  necessary  woi^s.  Dugdale's  'History  of 
Embankment  and  Draining,'  may  also  be  advantageously  consulted,  aa 
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may  also  the  oommunications  to  parliament,  by  the  Commissioners 
appointed  to '  Report  upon  the  nature  and  extent  of  the  Irish  bogs/ 

A  system  of  drainage  exdusirely  by  open  cuts  is,  at  the  present  day, 
BO  rare  in  our  own  ootmtry,  and  in  fact  in  all  countries,  where  there  is 
the  ordinary  variety  of  hUl  and  dale,  that  the  meaning  of  the  generic 
term,  drainage,  has  almost  been  perverted  to  that  of  a  subtexranean 
drainage.  There  are,  however,  very  essential  differences  between  the 
conditions  which  are  adapted  to  these  respective  modes  of  operation^ 
and  it  is  dangerous  therefore  to  admit  any  confusion  in  the  names 
by  which  they  are  characterised.  One  of  the  most  important  of  these 
differences  arises  from  the  fact  that  in  open  drainage  little  reference 
need  be  made  to  the  daily  rain-fall,  provided  the  outfall  be  established 
under  such  conditions  as  to  prevent  any  serious  accumulation  of  water, 
whilst  the  rain-fall  of  the  particular  district  wUl  regulate  the  dimen- 
sions to  be  given  to  a  series  of  subteiranean  drains,  in  connection 
with  the  usual  considerations  with  respect  to  the  permeability  of  the 
strata.  It  usually  happens  also  that  little  reference  need  be  made 
to  the  permeability  of  the  low  lands,  to  which  alone  the  open  out 
drainage  can  be  economically  applied  j  because  the  level  of  the  water 
in  the  cuts  is  usually  maintained  at  a  permanent  line,  and  it  is  only 
the  excess  of  water  which  is  removed.  In  fact,  in  the  districts 
wherein  drainage  is  effected  by  open  cuts,  the  class  of  cultivation  is 
usually  such  as  to  require  the  presence  of  a  definite  quantity  of  water 
in  the  subsoil,  and,  in  the  polders  of  Holland  especially,  very  serious 
evil  results  from  an  abnormal  lowering  of  the  water  line.  In  districts 
wherein  subterranean  drains  are  used,  however,  it  is  essential  to  remove 
as  rapidly  as  possible  any  waters  which  might  have  a  tendency  to 
stagnate  around  the  roots  of  the  plants,  or  to  prevent  the  surface  of 
the  ground  from  being  cooled  by  the  rising  of  springs.  The  practical 
details  of  the  two  systems  of  drainage  are  naturally  much  affected  by 
these  peculiar  local  conditions,  and  in  the  case  of  the  subterranean 
drainage  the  physical  outlines  of  the  country  wiU  further  affect  the 
question,  by  reason  of  the  greater  or  less  facilities  they  offer  for  the 
tiirowing  off,  or  retaining  surface  waters. 

In  properly  drained  land,  situated  at  such  levels  aa  to  allow  the  water 
collected  in  the  outfall  drains  to  flow  freely,  the  surface  of  the  ground 
is  always  dressed  into  such  tables,  or  ridges,  as  to  ensure  the  discharge 
of  the  water  falling  from  the  atmosphere  which  does  not  permeate  the 
surface  itself ;  and  the  drains  have  only  to  carry  off  the  water  which 
soaks  through  the  ground.  Evidently,  imder  such  circtmistances,  the 
drains  must  be  plac^  at  distances  varying  according  to  the  degree  of 
permeability  of  the  grotmd,  and  also  of  the  nature  of  the  subsoil, 
though  the  latter  condition  would  rather  affect  the  depth  of  the  drains 
than  their  lateral  distances.  Some  discussion  has  taken  place  amongst 
the  leading  professors  of  the  art  with  respect  to  these  details;  but  they 
seem  to  have  simply  fallen  into  the  error  of  all  absolute  theoreticians, 
for  it  must  evidently  be  absurd  to  apply  indiscriminately  any  system 
of  either  deep  or  shallow  drains;  and  it  must  as  evidently  be  the  proper 
course  to  modify  both  the  depth  and  the  distance  apart  of  the  drains^ 
according  to  local  circumstances. 

The  only  invariable  condition  affecting  the  depth  of  drains  is,  that 
they  must  be  beyond  the  reach  of  any  agricultural  operations.  In 
light  lands  the  plough  often  does  not  descend  more  than  8  inches,  and 
even  in  the  most  fertile  districts  of  the  North  of  Spain  not  more  than 
4  inches ;  whilst  in  heavy  stiff  clays,  as  in  the  island  of  Jersey,  the 
depth  of  the  plough  is  not  less  than  from  18  to  20  inches.  It  is  there- 
fore customary  to  place  the  drains,  even  in  what  is  called  shallow 
drainage,  at  a  minimum  depth  of  hY>m  20  to  24  inches,  measuring 
from  the  top  of  the  material  constituting  the  channel  to  the  surface  of 
the  ground.  The  maximum  depth  at  which  drains  are  laid  does  not 
exceed  under  any  circumstances  from  6  to  8  feet,  and  it  is  only  occa- 
sionally that  the  depth  is  made  more  than  4  feet  6  inches  from  the  sur- 
face. In  shallow  drainage  the  number  of  the  drains  is  increased,  and 
they  are  brought  closely  together ;  whilst  in  deeper  drainage  the  distance 
is  augmented.  Smith  of  Deanstone,  who  was  an  advocate  for  shallow 
drains,  usually  made  them  from  6  to  8  yards  apart,  and  about  8  feet 
deep.  Parkes  recommends,  on  the  contrary,  that  the  distances  asunder 
should  be  made  from  18  to  20  yards,  and  that  the  depth  should  be 
made  from  4  feet  6  inches  to  8  feet.  The  choice  of  the  respective 
systems  must,  however,  be  regulated  by  the  nature  of  the  subsoil  as 
much  as  by  that  of  the  soil  itself,  and  very  careful  observations  should 
be  made  before  either  of  them  is  adopted. 

The  width  of  the  trenches  will  be  regulated  by  the  depth  of  the 
drain  rath^  than  by  any  other  condition,  for  it  must  be  made  wide 
enough  to  allow  the  workmen  to  perform  easily  any  of  the  operations 
required  for  levelling  the  bottom  of  the  excavation,  or  for  placing 
the  pipes  or  other  materials.  In  practice  it  is  found  that,  for  a  depth 
of  8  feet,  it  is  sufficient  to  give  a  width  of  1  foot  at  the  surface  and 
8  feet  at  the  bottom ;  for  a  depth  of  about  4  feet,  these  widths  become 
respectively  1  foot  4  inches  and  8  inches ;  whilst  for  a  depth  of  8  feet 
they  become  respectively  2  feet  6  inches  and  1  foot  2  inches,  even  in 
hard  resisting  grounds,  which  are  not  likely  to  cave  in,  as  tiie  workmen 
say.  The  width  of  the  bottom  of  the  trench,  it  is  to  be  observed,  is 
regulated  rather  by  the  necessity  for  its  being  sufficiently  wide  to 
enable  the  workmen  to  lay  the  pipes  than  by  any  other  condition ;  and 
it  is  also  found,  practically,  that  it  is  not  possible  to  secure  the  regu- 
larity of  the  inclination  of  the  bottom,  unless  the  men  can  stand 
directly  upon  it,    The  success  of  a  system  of  drainage  depends  greatly 


upon  the  last-named  condition, — namely,  the  regularity  of  the  incli- 
nation, as  also  upon  its  being  made  such  as  to  ensure  the  constant  flow 
of  the  water.  Generally  speaking,  a  fall  of  1  in  200,  in  the  minor 
drains,  will  suffice,  especially  when  the  drain-tiles  have  been  well  and 
carefully  laid. 

It  is  not  desirable  to  make  the  sub-drains  of  any  great  length  if  their 
inclination  should  be  considerable;  'because,  under  such  circumstances, 
it  is  possible  that  the  head  of  water  in  the  pipes  or  channels  might 
burst  them,  and  there  is  always  danger  of  an  accumulation  of  ^t 
Generally  speaking,  the  smaller  drains  do  not  exceed  100  yards  in 
length  before  discharging  into  submains  of  larger  dimensions ;  and  the 
latter  are  limited  to  a  length  of  about  800  yards  before  dischaigiog 
into  open  ditches,  or  into  the  main  outfall  of  the  district.  If  it  were 
possible,  it  would  even  be  preferable  to  make  the  small  pipes  or  chan- 
nels themselves  discharge  into  the  open  ditches,  without  using  any 
sub-mains.  An  important  remark  to  be  made  with  regard  to  every 
description  of  subterranean  channel  is,  that  they  must  be  carried  as  far 
as  possible  from  trees  or  hedges ;  because  the  roots  of  the  latter  have  a 
remarkable  avidity  for  water,  and  they  are  sure  to  find  their  way  into 
any  channel  in  their  immediate  neighbourhood.  The  sub-mains  should 
be  laid  a  little  below  the  ordinary  line  of  the  smaller  channels,  in  order 
to  communicate  to  the  water  a  greater  velocity  when  it  approaches  the 
point  of  junction ;  and  the  junctions  should  be  made  with  a  curve 
upon  the  plan,  so  as  to  avoid  any  direct  interference  with  the  lines  of 
flow  of  the  respective  streams. 

There  are  several  modes  employed  for  the  purpose  of  filling  in  the 
trenches  of  drains,  the  choice  of  which  must  be  regulated  by  local  con- 
ditions of  economy;  though,  as  a  general  rule,  it  would  unquestionably 
be  better  to  resort  to  the  use  of  pipes  of  stone  or  of  earthenware.  The 
cheapest,  but  also  the  least  permanent,  mode  of  forming  the  channel 
consists  in  cutting  a  species  of  shoulder  near  the  bottom  of  the  trench, 
upon  which  a  thick  sod  of  the  grass  from  the  surface  is  laid,  with  the 
grass  downwards,  and  then  filling  in  the  remainder  of  the  trench  with 
light  permeable  earth.  In  countries  where  stones  are  easily  obtained, 
it  is  customary  to  use  them  for  the  purpose  of  forming  the  channel ; 
and  this  is  effected  by  placii\g  two  slabs  in  an  inclined  position  to  one 
another,  and  covering  them  to  a  certain  height  with  the  smaller  broken 
stones.  Both  the  stone  and  the  turf  channels  are,  however,  liable  to 
become  silted  up,  or  even  to  be  choked,  by  the  precipitation  of  the 
salts  which  the  waters  may  hold  in  solution;  and  it  is  on  these  accounts 
that  agricultural  engineers  have,  of  late,  given  very  decided  preference 
to  the  use  of  tile  or  pipe  drains.  Formerly  the  tile  and  dioe  drains 
were  the  most  generally  iised ;  and,  in  filling  them  in,  it  was  customary 
to  lay  flat  tUca  or  shoes  at  the  bottom  of  the  trench,  which  shoes  were 
made  about  14  inches  long  and  about  5  inches  wide,  and  upon  them  to 
place  the  tiles,  of  the  same  length,  and  from  8  to  4  inches  wide  and 
4  or  5  inches  high.  Of  late  years  cylindrical  tubes  have  been  almost 
exclusively  used,  not  only  on  accoimt  of  the  economy  of  their  manu- 
facture, but  also  of  the  greater  ease  and  regularity  with  which  they 
can  be  laid.  These  pipes  are  made  of  almost  any  diameter,  from 
1  foot  to  1  inch,  and  of  lengths  varying  from  14  inches  in  the  smaller 
dimensions  to  2  feet  in  the  larger  ones ;  the  2  inch  pipes  being  gene- 
rally used  for  the  small  drains,  and  the  4  or  6  inch  pipes  for  sub-mains 
under  normal  conditions.  When  cylindrical  pipes  are  used  in  peaty  or 
very  moveable  soils,  it  is  necessary  to  protect  the  abutting  joints  by 
means  of  collars ;  but  in  ordinary  soils  no  such  precautions  are  required 
to  be  observed.  Drain-pipes  of  ordinary  brick  or  tile  earth  are  made  in 
almost  every  county  in  England  by  a  very  simple  species  of  machinery, 
and  they  are  burnt  in  close  kilns,  the  prices  in  the  maker's  yard  being 
usually  about  as  follows : — For  pipes, 

1  in.  dinm.,  the  price  is  is,  Bd,  per  1000,  and  a  cart  with  4  horses  can  carry  8O00 
Ih  n  ^0  >»  If  7000 

If  „  8    0  fi  „  6000 

ii  9f  10    0  „  „  3500 

8}  i,  12  0  ,,  ,,  aooo 

In  the  most  economically  constnicted  tile  factories,  indeed,  it  appears 
that  the  outlay  upon  plant  Is  so  small,  that  almost  any  large  landed 
proprietor  would  have  a  direct  interest  in  making  tUea  on  his  own 
account.  The  total  expense  of  a  Scragg's  pipe-making  machine,  a 
pug-mill,  drying-shed,  and  kiln  to  hold  40,000  tiles,  would,  according  to 
Captain  Johnston,  not  exceed  2202. 

It  may  be  here  added,  that  the  ordinary  cost  of  pipe-drainage  in 
clay  land  will  vary,  according  to  its  more  or  less  permeable  nature, 
between  21. 10«.  to  61.  per  acre  :  in  rocky  ground,  of  course  the  cost 
would  be  increased,  but  fortunately  drainage  is  rarely  required  in  such 
positions. 

In  town  drainage  it  is  important  to  observe  that  the  system  to  bo 
adopted  will  depend  upon  the  consideration  as  to  whether  or  not  the 
surface  or  rain  watera  are  to  be  carried  off  simultaneously  with  those 
furnished  by  the  houses  to  which  all  modem  improvements  are  applied. 
Drainage  in  itself  is  indeed  distinct  from  sewerage ;  and  the  materials 
which  are  adapted  for  the  one  operation  may  be  very  inappropriate  to 
the  other — a  fact  which  unfortunately  has  been  overlooked  by  the 
official  authorities  who  have  lately  assumed  to  teach  local  boards  how 
they  ought  to  execute  sanitary  works.  For  many  reasons  it  will  be 
preferable  to  defer  the  consideration  of  this  subject  to  the  article 
Seweraqe  ;  but  it  may  be  necessary  here  to  observe  that,  especially  in 
cases  where  a  town  may  be  situated  upon  the  outcrop  of  a  permeablo 
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stratum  likely  to  feed  any  gurface  springs  or  watercouraca,  as  Croydon 
or  Ipswich,  for  instance,  very  serious  evil  would  be  produced  by 
neglecting  to  provide  as  energetically  for  the  removal  of  rain  or  of 
subterranean  waters,  as  by  neglecting  to  remove  the  house  refuse. 
The  impermeable  stoneware  drains,  which  it  is  now  the  fashion  to 
recommend  indiscriminately,  are,  in  fact,  very  often  a  source  of  great 
mischief,  unleps  they  are  accompanied  by  a  series  of  permeable  subsoil 
drains.  The  latter  must  be  made  of  sufficient  dimensions  to  carry  o£f 
at  once  the  maximiun  quantity  of  rain  which  may  run  off  from  the 
drainage  area,  and  those  dimensions  must  therefore  be  materially  affected 
by  the  nature  of  the  surface  of  the  said  area,  or,  in  other  words,  by  the 
consideration  aa  to  whether  it  be  or  be  not  built  upon,  or  whether  it 
bo  paved  or  merely  ordinary  ground ;  the  relief  of  the  surface  will 
also  materially  influence  the  rapidity  with  which  the  rain-flow  of  a 
town  will  find  its  way  into  the  drains.  Generally  speaking  it  is  found, 
moreover,  that  the  subsoil  waters  w^hich  find  their  way  into  town 
drains  are  exposed  to  such  extraordinary  chemical  re-actions,  that  they 
are  as  little  fitted  to  be  poured  into  the  superficial  watercourses  as  even 
the  waters  of  sewers. 

DRAINING.  As  a  certain  quantity  of  moisture  is  essential  to 
vegetation,  so  an  excess  of  it  is  highly  detrimental.  In  the  removal  of 
this  excess  consists  the  art  of  draining.  The  same,  or  nearly  the  same 
truth,  may  perhaps  be  better  expressed  thus :  As  water  stagnant  in 
the  soil  is  prejudicial  to  the  growth  of  all  our  cultivated  plants,  fertility 
is  greatly  promoted  by  the  art  of  draining,  which  induces  ita  circulation 
through  the  soil. 

Water  may  render  land  unproductive  by  covering  it  entirely  or 
partially,  forming  lakes  or  bogs ;  or  there  ma^  be  an  excess  of  moisture 
diffused  through  the  soil  and  stagnating  in  it,  by  which  the  fibres  of 
the  roots  of  all  plants  which  are  not  aquatic  are  injured^  if  not 
destroyed. 

From  these  difierent  causes  of  infertility  arise  three  different  branches 
of  the  art  of  draining,  which  require  to  be  separatelv  noticed. 

1.  To  drain  land  which  is  flooded  or  rendered  marshy  by  water 
coming  over  it  from  a  higher  level,  and  having  no  adequate  outlet 
below. 

2.  To  drain  land  where  springs  rise  to  the  surface,  and  where  there 
are  no  natural  channels  for  the  water  to  run  off. 

3.  To  drain  land  which  is  wet  from  its  impervious  nature. 

The  first  branch  includes  all  those  extensive  operations  where  large 
tracts  of  land  are  reclaimed  by  means  of  embankments,  canals,  sluices, 
and  mills  to  raise  the  water ;  or  where  deep  cuts  or  tunnels  are  made 
through  hills  which  formed  a  natural  dam  or  barrier  to  the  water. 
Such  works  are  generally  undertaken  by  associations  under  the  sanc- 
tion of  the  government,  or  by  the  government  itself ;  few  individuals 
being  possessed  of  sufficient  capital,  or  having  the  power  to  oblige  all 
whose  interests  are  affected  by  the  draining  of  the  land,  to  give  their 
consent  and  afford  assistance.  In  the  British  dominions  there  is  no 
ditficulty  in  obtaining  the  sanction  of  the  legislature  to  any  under- 
taking which  appears  likely  to  be  of  public  benefit.  In  every  session 
of  parliament  Acts  are  passed  giving  certain  powers  and  privileges  to 
companies  or  individuals,  in  order  to  enable  them  to  put  into  execution 
extensive  plans  of  draining.  That  extensive  draining  in  the  coimties 
of  Northampton,  Huntingdon,  Cambridge,  Lincoln,  Norfolk,  and  Suffolk, 
which  is  known  bv  the  name  of  the  Bedford  Lsykl  [Geoo.  Div.l, 
was  confided  to  the  management  of  a  chartered  corporation,  with 
considerable  powers,  as  early  as  the  middle  of  the  17th  centujy,  and 
by  this  means  an  immense  extent  of  land  baa  been  rendered  highly 
productive,  which  before  was  nothing  but  one  continued  marsh  or  fen. 

In  the  valleys  of  the  Jura,  in  the  canton  of  NeufchAtel  in  Switzer- 
land, which  are  noted  for  their  industry  and  prosperity,  extensive 
lakes  and  marshes  have  been  completely  laid  dry,  by  making  a  tunnel 
through  the  solid  rock,  and  forming  an  outlet  for  the  waters.  All 
these  operations  require  the  science  and  experience  of  civil  engineers, 
and  cannot  be  undertaken  without  great  means.  The  greater  part  of 
the  lowlands  in  the  Netherlands,  and  especially  in  Holhuid,  have  been 
reclaimed  from  the  aeat  or  the  rivers  which  flowed  over  them,  by 
embanking  and  drainlug,  and  are  only  kept  from  floods  by  a  constant 
attention  to  the  works  originally  erected. 

Where  the  land  is  below  the  level  of  the  sea  at  high  water,  it  requires 
a  constant  removal  of  the  water  which  percolates  through  the  banks 
or  accumulates  by  rains ;  and  this  can  only  be  effected  by  sluices  and 
mills,  as  is  the  case  in  the  fens  in  England.  The  vrater  is  collected  in 
numerous  ditches  and  canals,  and  led  to  the  points  where  it  can  most 
conveniently  be  discharged  over  the  banks.  The  nulls  conunonly 
erected  for  this  purpose  are  driven  by  steam-power,  and  are  true 
water-wheels,  lifting  by  their  float-boards  enormous  quantities  at  every 
revolution  from  the  lower  to  the  higher  level. 

In  hilly  countries  it  sometimes  happens  that  the  waters  which  run 
down  the  slopes  of  the  hills  collect  in  the  bottoms  where  there  is  no 
outlet,  and  where  the  soil  is  impervious.  In  that  case  it  may  some- 
times be  laid  dry  by  cutting  a  sufficient  channel  all  round,  to  intercept 
the  waters  as  they  flow  down  and  to  carry  them  over  or  through  the 
lowest  part  of  the  surrounding  barrier.  We  shall  see  that  this  prin- 
ciple may  be  applied  with  great  advantage  in  many  cases  where  the 
water  could  not  be  drained  out  of  considerable  hollows  if  it  were 
allowed  to  run  into  them. 

When  there  are  different  levela  at  which  the  water  is  pent  up,  the 


draining  should  always  be  begun  at  the  highest;  because  it  may  happen 
that  when  this  is  laid  dry,  the  lower  may  not  have  a  great  excess  of 
water.  At  all  events,  if  the  water  is  to  be  raised  by  mechanical 
power,  there  is  a  saving  in  raising  it  from  the  highest  level,  instead 
of  letting  it  run  down  to  a  lower  from  which  it  has  to  be  raised  ao 
much  higher. 

The  draining  of  land  which  is  rendered  wet  by  spriii0R  arising  from 
under  the  soil  is  a  branch  of  more  general  application.  The  principles 
on  which  the  operations  are  carried  on  apply  as  well  to  a  small  field  as 
to  the  greatest  extent  of  land.  The  object  is  to  find  the  readiest  chan- 
nels by  which  the  superfluous  water  may  be  carried  off;  and  for  this 
purpose  an  accurate  knowledge  of  the  strata  through  which  the  apringa 
rise  is  indispensable.  It  would  be  useless  labour  merely  to  let  the  water 
run  into  drains  after  it  has  sprung  through  the  boU  and  appears  at  the 
surface,  as  ignorant  men  frequently  attempt  to  do,  and  thus  carry  it 
off  after  it  has  ah-eadv  soaked  the  soiL  But  the  origin  of  the  springs 
rnust,  if  possible,  be  detected;  and  one  single  drain  or  ditch  judiciously 
disposed  may  lay  a  great  extent  of  land  diy  if  it  cuts  off  the  springs 
before  they  run  into  the  soil.  Abimdant  springs  which  flow  con- 
tinually  generally  proceed  from  the  outbreaking  of  some  porous 
stratum  in  which  the  waters  were  confined,  or  through  natural  orevioea 
in  rocks  or  impervious  earth.  A  knowledge  of  the  geology  of  the 
country  will  greatly  assist  in  tracing  this,  and  the  apringa  may  be  cut 
off  with  greater  certainty.  But  it  is  not  these  main  springs  which  give 
the  greatest  trouble  to  an  experienced  drainer;  it  is  the  various  land 
springs  which  are  sometimes  branches  of  the  former,  and  often  original 
and  independent  springs  arising  from  sudden  variationa  in  the  nature 
of  the  soil  and  subsoil,  The  annexed  diagram,  representing  a  aectian 
of  an  uneven  surface  of  land  will  explain  the  nature  of  the  strata  wbioh 
produce  springs. 


Suppose  A  A  to  be  a  porous  substance  through  which  the  water 
filtrates  readily ;  and  b  B  to  be  a  stratum  of  loam  or  day  impervious  to 
water.  The  water  which  oomes  through  a  a  will  run  along  the  surface 
of  B  B  towards  8  8,  ivhere  it  will  spring  to  the  surface  and  form  a  lake 
or  bog  between  B  and  s.  Suppose  another  gravelly  or  pervious  stratum 
under  the  last,  as  o  o  o  bending  aa  here  represented,  and  filled  with 
water  running  into  it  from  a  higher  level;  it  is  evident  that  this 
stratum  will  be  saturated  with  water  up  to  the  dotted  line  B  i*  F,  which 
is  the  level  of  the  point  in  the  lower  rock,  or  impervious  stratum  D  D, 
where  the  water  can  run  over  it.  If  the  stratum  BB  has  any  crevices  in 
it  below  the  dotted  line  the  water  will  rise  through  these  to  the  surface 
and  form  springs  rismg  from  the  bottom  of  the  lake  or  bog  ;  and  if  B  B 
were  bored  through  and  a  pipe  inserted  rising  up  to  the  dotted  line,  as 
c  Of  the  water  would  rise  and  stand  at  o.  ^  If  there  were  no  springs  at 
8  8,  the  space  below  the  dotted  line  might  still  be  filled  with  water 
rising  from  the  stratum  coo;  but  if  the  boring  took  place  at  o  tiie 
water  would  not  rise,  but  on  the  contrary,  if  there  were  any  on  the 
surface,  it  would  be  carried  down  to  the  porous  stratum  x  o  o  and  run 
off.  Thus  in  one  situation  boring  will  bring  water,  and  in  another  it 
will  take  it  off  This  principle  being  well  understood  will  greatly 
facilitate  all  draining  of  springs.  Wherever  water  springs  there  must 
a  be  pervious  and  an  impervious  stratum  to  cause  it,  and  the  water 
either  runs  over  the  impervious  surface  or  rises  through  Uie  crevioes 
in  it.  When  the  line  of  the  springs  is  found,  as  at  s  s,  the  obvious 
remedy  is  to  cut  a  channel  with  a  sufficient  declivity  to  take  off  the 
water  in  a  direction  across  this  line,  and  sunk  through  the  porous  soil 
at  the  surface  into  the  lower  impervious  earth.  The  place  for  this 
channel  is  where  the  porous  soil  is  the  shallowest  above  the  breaking 
out,  so  as  to  require  the  least  depth  of  drain ;  but  the  solid  stratum 
must  be  reached,  or  the  draining  will  be  impisrfect.  It  was  by  attending 
to  all  these  circumstances  that  Elkington  acquired  his  celebrity  in 
draining,  and  that  he  has  been  considerod  aa  the  father  of  the  system. 
It  is  however  of  much  earlier  invention,  and  is  too  obvious  not  to  have 
struck  any  one  who  seriously  considered  the  subject.  In  the  practical 
application  of  the  principle  great  ingenuity  and  skill  may  be  dis- 
played, and  the  desired  effect  may  be  produced  more  or  less  com- 
pletely, and  at  a  greater  or  less  expense.  The  advice  of  a  scientific 
and  practical  drainer  is  always  well  worth  the  cost  at  which  it  may  be 
obtained. 

When  there  is  a  great  variation  in  the  soil,  and  it  is  difficult  to  find 
any  main  line  of  springs,  it  is  best  to  proceed  experimentally  by  making 
pits  a  few  feet  deep,  or  by  boring  in  various  parts  where  water  appears, 
observing  the  level  at  which  the  water  stands  in  these  pits  or  bores,  aa 
well  as  the  nature  of  the  soil  taken  out.  Thus  it  will  generally  be 
easy  to  ascertain  whence  the  water  arises,  and  how  it  may  be  let  off 
When  there  is  a  mound  of  light  soil  over  a  more  impervious  stratum, 
the  springs  will  break  out  all  round  the  edge  of  the  mound ;  a  drain 
laid  round  the  base  will  take  off  all  the  water  which  arises  from  this 
cause,  and  the  lower  part  of  the  land  will  be  effectually  laid  dry.  So, 
likewise,  where  there  is  a  hollow  or  depression  of  which  the  bottom  is 
day  with  sand  in  the  upper  part;  a  drain  laid  along  the  ed£»^f-the 
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hollow  and  oarried  round  it  "will  prevent  the  "water  running  down  into 
it,  and  forming  a  marsh  at  the  bottom. 

When  the  draini  cannot  be  carried  to  a  sufficietit  depth  to  take  the 
water  out  of  the  porouB  stratum  saturated  with  it,  it  is  often  useful  to 
bore  numerous  holes  with  an  auger  in  the  bottom  of  the  drain  through 
the  stififer  soil ;  and,  according  to  the  principle  explained  in  the 
diagram,  the  water  will  either  rise  through  these  bores  into  the  drains 
and  be  carried  off,  and  the  natural  springs  will  be  dried  up,  or  it  will 
ainlr  dowu  through  them  as  at  a,  in  the  section,  if  it  lies  above.  This 
method  is  often  advantageous  in  the  draining  of  peat  mosses,  which 
generally  lie  on  clay  or  stiff  loam,  with  a  layer  of  gravel  between  the 
loam  and  the  peat,  the  whole  lying  in  a  basin  or  hollow,  and  often  on  a 
declivity.  The  peat,  though  it  retains  water,  is  not  pervious,  and 
drains  may  be  cut  into  it  which  will  hold  water.  When  the  drains  are 
four  or  five  feet  deep  and  the  peat  is  much  deeper,  holes  are  bored 
down  to  the  clay  below,  and  the  water  is  pressed  up  through  these 
holes,  by  the  weight  of  the  whole  body  of  peat,  into  the  drains,  by 
which  it  is  carried  off.  The  bottom  of  the  dnuns  is  sometimes  choked 
with  loose  sand,  which  flows  up  with  the  water,  and  they  require  to 
be  cleared  repeatedly ;  but  this  soon  ceases  after  the  first  rush  is  past, 
and  the  water  rises  slowly  and  gradually.  The  surface  of  the  pit  being 
dried,  dressed  with  lime,  and  consolidated  with  earth  and  gravel,  soon 
becomes  productive.  If  the  soil,  whatever  be  its  nature,  can  be  drained 
to  a  certain  depth,  it  is  of  no  consequence  what  water  may  be  lodged 
below  it.  It  is  only  when  it  rises  so  as  to  stagnate  about  the  roots  of 
plants  that  it  is  hurtful 

When  a  single  ]argQ  and  deep  drain  will  produce  the  desired  effect,  it 
is  much  better  than  "j^hen  there  are  several  smaller,  as  large  drains  are 
more  easily  kept  open  and  last  longer  than  smaller ;  but  this  is  onlv 
the  case  in  tapping  main  springs,  for  if  the  water  is  diffused  through 
tl^e  surrounding  soil,  numerous  small  drains  are  more  effective.  But 
as  soon  as  there  is  a  sufficient  body  of  water  collected,  the  smaller 
drains  should  run  into  laiger,  and  these  into  main  drains,  which  should 
1^,  as  &r  as  is  practicable,  unite  in  one  principal  outlet,  by  which 
means  there  will  be  less  chance  of  their  being  choked  up.  When  the 
water  springs  into  a  drain  from  below,  it  is  best  to  fill  up  that  part  of 
the  drain  which  lies  above  the  stones  or  other  materials  which  form  the 
channel  with  solid  earth  well  pressed  in,  and  made  impenrious  to 
within  a  few  inches  of  the  bottom  of  the  furrows  in  ploughed  land,  or 
the  sod  in  pastures ;  because  the  water  running  along  the  surface  is 
apt  to  carry  loose  earth  with  it,  and  choke  the  druns.  When  the 
water  comes  in  by  the  side  of  the  drains,  loose  stones  or  gravel,  or  any 
porous  material,  shoiUd  be  laid  in  them  to  the  line  where  the  water 
comes  in,  and  a  little  above  it,  over  which  the  earth  may  be  rammed 
in  tight,  so  as  to  allow  the  horses  to  walk  over  the  drain  without 

ffinking  in. 

It  sometimes  happens,  that  the  water  collected  from  springs  which 
caused  marshes  and  bogs  below,  by  being  carried  in  new  channels,  may 
bo  usefully  employed  in  irrigating  the  kmd  which  it  rendered  barren 
before ;  not  only  removing  the  cause  of  barrenness,  but  adding  positive 
fertility.  In  this  case  the  lower  ground  must  have  numerous  drains 
in  it,  in  order  that  the  water  let  on  to  irrigate  it  may  not  stagnate  upon 
it,  but  run  off  after  it  has  answered  its  purpose. 

The  third  branch  in  the  art  of  draining  is  the  removal  of  water  from 
impervious  soils  which  lie  flat,  or  in  hollows,  where  the  water  from 
roin,  snow,  or  dews,  which  cannot  sink  into  the  soil  on  account  of  ito 
impervious  nature,  and  which  cannot  be  carried  off  by  evaporation, 
runs  along  the  surface  and  stagnates  in  every  depression.  This  is  by 
far  the  most  expensive  operation,  in  consequence  of  the  number  of 
drains  rjequired  to  lay  the  surface  dry,  and  the  necessity  of  filling 
them  with  porous  substances,  through  which  the  surface  water  can 
penetrate. 

It  is  very  seldom  that  a  field  ia  absolutely  level ;  the  firet  thing, 
therefore,  to  be  ascertained  is,  the  greatest  inclination  and  ite  direction. 
For  this  purpose  there  is  an  instrument  essential  to  a  drainer,  with 
which  an  accurately  horizontal  line  can  be  (tscertained,  by  means  of  a 
plummet  or  a  spirit-level.  A  sufficient  fall  may  thus  be  found  or 
artificially  made  in  the  drains  to  carry  off  the  i^Titer.  One  foot  is 
sufficient  fall  for  a  drain  300  feet  in  length,  provided  the  drains  be  not 
more  than  20  feet  apart  It  is  evident  that  the  drains  cannot  always 
be  in  a  straight  hne,  unless  the  ground  be  perfectly  even.  They 
should,  however,  never  have  sudden  turns,  but  be  bent  graduidly 
where  the  direction  is  changed.  The  flatter  the  surfece  and  the  stiffer 
the  soil,  the  greater  number  of  drains  will  be  required.  It  is  a  common 
practice  with  drainers  to  nm  a  main  drain  directly  down  the  slope, 
however  rapid,  and  to  cany  smaller  drains  into  this  alternately  on  the 
right  and  left,  which  they  call  herring-bone  fashion.  But  this  can 
rarely  be  approved  of.  It  generally  happens  that,  besides  surface 
water,  there  are  also  some  land  springs  arising  from  a  variation  in  the 
soil :  these  should  be  carefully  ascertained,  and  the  drains  should  be  so 
laid  as  to  cut  them  off 

The  following  memoranda  are  suggestive  of  the  principles  which 
should  guide  practice  on  the  subject ;  and  may  serve  also  to  indicate 
directly  what  correct  practice  generally  is  :  — 

Food  enters  plants  chiefly  as  dissolved  in  water.  The  relations  of 
vi^t«r  to  the  plant  and  to  the  soU  are  therefore  of  the  first  importance. 
Water  is  a  powerful  solvent,  extracting  soluble  matters  from  the  air 
•nd  from  the  soil  through  which  it  passes.    The  air  in  rain-water  con- 


tains one  half  more  oxygen,  and  three  to  six  times  more  carbonic  acid 
than  the  air  of  the  atmosphere.  Kain-water  also  contains  nitric  acid 
and  ammonia. 

The  contents  of  rain-water,  its  solvent  powers  exerted  on  the 
mineral  and  other  matters  usehil  as  food  for  plants  in  the  soil,  and  it« 
relations  to  temperature,  are  the  three  points  on  which  ito  fertilising 
influenceB  depend. 

Water  gete  into  land  in  three  ways:  let,  as  rsdn  falling  on  the 
surface ;  2nd,  as  spring  water ;  8rd,  by  capillary  attraction  exerted  on 
a  wet  subsoil 

Water  leaves  the  land  in  three  ways :  1st,  by  running  off  ite  surface ; 
2nd,  by  evaporating  from  ite  surface ;  3rd,  by  percolating  through  its 
substance.  In  the  first  case  it  is  wholly  inoperative,  except  in  so  far  as 
it  does  mischief  by  carrying  off  the  finer  surface  particles  of  Uie  soil 
either  in  solution  or  otherwise.  In  the  second  case  it  carries  off,  in 
great  measure  to  waste,  matters  capable  of  evaporation,  and  useful  as 
food  for  plante,  which  it  holds  in  solution ;  but  the  most  considerable 
result  of  evaporation  is  the  loss  of  heat  consequent  upon  it.  As  much 
heat  as  the  burning  of  two  or  three  ounces  of  coal  could  produce  is 
lost  by  the  evaporation  of  1  lb.  of  water. — Dalton's  gauge  indicated  an 
annual  evaporation  of  24  inches  out  of  33  inches  of  an  annual  rainfall 
Dickenson's  gauge  indicated  an  evaporation  of  15  out  of  26.  During 
percolation  through  the  land,  which  is  the  third  way  in  which  water 
leaves  the  soil,  it  introduces  into  the  land  the  temperature  of  the  air, 
it  introduces  atmospheric  elemente  into  the  soil^  it  dissolves  food  out 
of  the  land  and  carries  it  to  the  roots  of  plants. 

The  principal  practical  benefit  derived  from  drainage  is  the  easier 
and  cheaper  cultivation  of  which  drained  land  is  capable.  The  greater 
fertility  of  such  land  is  in  a  measure  due  to  the  whole  substance  of  it, 
ito  whole  internal  surface  being  brought  under  the  influence  of  air  and 
rain-water. 

The  object  of  drainage  then  is  to  induce  the  percolation  of  rain- 
water through  the  soil  To  this  end  oonduito  are  laid  under  ground  at 
such  a  depth  and  at  such  intervaLs  as  experience  finds  sufficient.  And 
the  pointo  connected  with  the  practice  to  be  considered  are  (1),  the 
depth,  as  limited  by  the  outfall,  as  desirable  in  the  intereste  of  fertility, 
and  as  necessary  owing  to  the  constitution  of  the  soil;  (2),  the 
frequency  and  capacity  of  the  drain  to  correspond  with  the  rain-fall 
and,  with  the  character  of  the  soil;  (8),  the  arrangement  of  the 
drains,  uniform  to  correspond  with  the  uniformity  of  the  supply  in 
rain,  or  irregular  to  correspond  with  the  subsequent  irregular  distribu- 
tion of  the  rain-water  throughout  the  soil. 

(1).  As  to  depth — ^ito  principal  limit  is  cost — ^that  it  should  be  con- 
siderable is  desirable  on  the  ground  of  the  greater  depth  of  material 
being  thus  fertilised  and  made  useful  to  the  plant.  Drains  2  and  3 
and  4  feet  deep  may,  other  things  being  equal,  cost  32.,  and  4/.,  and 
51.  per  acre — ^but  there  are  thus  brought  into  use  18,  30,  and  42 
hundred  tons  of  earth  per  acre,  which  Ib  after  the  rate  of  600, 700,  and 
800  tons  for  every  pound  of  expenditure — so  that  the  deeper  and 
costlier  drain  may  be  the  cheaper  in  the  end.  But  depth  is  regulated 
to  some  extent  by  the  capillary  attraction  of  the  soil  upon  the  water 
which  it  holds,  a  considerable  height  of  column  to  give  the  weight 
necessary  to  force  that  attraction  being  required. 

(2).  The  frequency  of  drains  must  be  greater  according  to  the 
greater  quantity  of  water  falling  in  a  given  time  as  rain,  to  which  the 
climate  exposes  the  land  to  be  drained,  and  according  to  the  difficulty 
of  percolation  which  the  land  presents.  In  practice  the  quantity  of 
exit  provided  in  the  least  efficient  drainage  is  sufficient  for  the  re- 
moval! of  the  largest  probable  rain-fall  The  size  of  the  pipes  is  deter- 
mined by  other  considerations  than  the  quantity  of  water  tiiey  have  to 
deliver— a  larger  pipe  is  rendered  desirable  by  the  fact  that  when  a 
smaller  one  is  used  a  very  slight  displacement  breaks  the  continuity  of 
the  pipe. 

The  interval  between  drains  is  to  be  determined  by  the  rain-fall 
and  the  cax>ability  of  percolation.  The  depth  of  drains  should  be 
allowed  very  little  influence  on  the  interval  The  direction  of  drains 
should  be  right  down  the  slope,  simply  because  when  once  the  water 
geto  into  them,  the  shortest  way  out  of  the  field  is  the  best. 

(3).  The  arrangement  of  the  drains  at  varying  intervals  is  necessary 
sometimes,  to  suit  the  varying  distribution  by  which  rain-water  is 
acciunulated  in  certain  spoU,  so  that  springs  and  swamps  are  pro- 
duced. 

As  a  general  rule,  however,  drains  as  nearly  4  feet  deep  as  may  be, 
and  from  5  to  10  yards  apart, — ^greater  according  to  the  porosity  of 
soil  and  subsoil,  should  be  laid  parallel  to  one  another,  and  for  the 
most  part  straight  down  the  slope.  The  material  used  should  be  the 
common  cylindrical  pipe  tile,  about  2  inches  in  the  bore,  less  than 
this  at  the  upper  part  of  the  drain,  more  in  the  lower. 

In  commencing  drainage,  prepare  a  general  plan  for  the  him  or 
estate.  Seek,  in  the  first  place,  by  straightening  watersMurses  and 
draining  springs,  to  give  rapid  exit  for  all  the  water  that  comes  into 
the  land  otherwise  than  from  the  clouds.  In  the  after  drainage  of  the 
land  the  general  rule  is  to  commence  the  drainage  of  the  lowest  p;irt 
first,  attending  to  the  final  outfall  first  of  all  There  are  exceptional 
cases  where  the  drainage  of  a  higher  land  may  to  some  extent  remove 
water  at  once  which  fed  the  lower  grounds.  "When  spring  water  is 
removed,  drain  as  deep  (to  4  feet)  as  the  outfall  will  permit,  and  with 
luch  attention  to  uniformity  of  interval  as  the  adhesiventM  -oi^^ro* 
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Bity  of  the  soil  Bhall  indicate.  Notwithetanding  the  outcry  against 
rules  and  systems  in  drainage — ^uniformity  of  interval  is  the  rule,  and 
the  so-called  "  gridiron  *'  system  is  the  safest ;  departures  from  either 
heing  exceptional. 

Before  canying  out  the  system  however  let  all  such  obstacles  and 
nuisances  (crooked  hedge  rows,  old  ditches,  and  timber)  as  it  is  in- 
tended to  remove  be  removed. 

Trial  holes  are  useful  to  determine  the  interval  which  may  be 
desirable  between  the  minor  drains.  Ascertain  the  experience  of  your 
neighbours  on  this  point.  Widen  the  interval,  because  the  soil  admits 
of  the  more  easy  percolation  of  the  water,  not  because  you  have  made 
your  drains  deeper. 

The  cost  of  digging  4  feet  deep  drains  1  foot  to'  14  inches  wide  at  top 
to  receive  a  2-inch  pipe  at  bottom  may  be  from  6d.  per  rod  of  5^  yards 
in  homogeneous  days  to  any  greater  simi  when  the  pickaxe  may  be 
needed.  The  following  Table  is  taken  from  Bailey  Denton's  pamphlet 
on  the  subject. 

Cost  or  Dsaikaoi,  pbb  Acas,  4  tzet  dksp  (Dxmtok). 

(1)  Labour  of  eatting  and  filling  in. 

(2)  Material— pipes  at  I8«.  to  20«.  a  1000. 

(3)  Haulage,  2a,  6d,  per  1000. 

(4)  Pipe  laying  and  flnishing,  Id.  per  rod. 

(5)  Snperintendence. 

(6)  Extra  for  mains. 

(7)  Iron  outlet  pipes  and  masonry. 

(8)  Collars  if  used. 


(1)     9d. 

(2) 
(8) 
(4) 
(4) 
(0) 
(7) 

(8) 

Total     , 

1.      Bd, 

2. 

8. 

4. 

5. 
6. 

7. 

8. 
Total     . 

18  feet  apart. 

24  feet  apart. 

80  feet  apart. 

18  feet  apart. 

£  a.    d. 

8  18  11 
2     5     0 
0     6     4 
0  12     2 
0     6     0 
0     2     0 
0     1     6 

£  «.   d. 
2  15     0 
1  14     8 
0    4    9 
0     9     2 
0    5     0 
0     2     0 
0     16 

£  a.  d. 
2     4     0 
1     7     5 
0    8     9 
0     7     4 
0     5     0 
0     2     0 
0     1     6 

£  a,   d, 
1  13     0 
1     0    6 
0     2     9 
0     5     6 
0    4     0 
0     2     0 
0     1     6 

7     6     1 
1     2  10 

5  11     8 
0  17     1 

4  11     0 
0  13     8 

3     0     3 
0  10     3 

8     8  11 

6     8     9 

5     4     8 

8  19     6 

4  17     9 
2  13     7 
0     6     4 
0  13    ^ 
0     5     0 
0     2     0 
0     1     6 

3  13     4 
2     0  10 
0     4     0 
0     0     2 
0     5     0 
0     2     0 
0     16 

2  18     8 
1  13     8 
0     8     9 
0     7     4 
0     5     0 
0     2     0 
0     16 

2     4     0 
1     5     7 
0     2     0 
0     5     6 
0     4     0 
0     2     0 
0     16 

8  18     4 
16     0 

6  16     7 
1     0     5 

5  11     6 
0  16     7 

4     5     4 
0  12     9 

10     5     1 

7  17     0 

6     8     1 

4  18     1 

Mains  may  require  4-inch  pipes  at  the  outfall,  gradually  smaller 
near  the  upper  end.  A  long  minor  drain  may  need  1,  1^,  and  2-inch 
pipes  as  you  approach  its  junction  with  the  main.  Its  water  should 
fall  into  the  main  pipe,  and  the  junction  should  be  with  a  curve,  not 
abruptly.  Open  ditches  should  be  avoided  if  possible.  When  neces- 
sary their  sides  should  slope  with  a  fall  of  from  1  in  1  to  1  in  2, 
according  to  the  material.  They  are  necessary  aa  a  preliminary 
drainage  in  peat  soils  and  bogs.  Small  open  ditches  (15  inches  deep  or 
so)  laid  with  a  regard  to  local  outbrei^  of  water,  are  a  great  and 
cheap  (l\d.  per  rod)  improvement  of  mountain  pastiu^.  Drain  stop- 
pages arise  very  rarely  from  direct  infiltration,  generally  either  by  the 
growth  of  root  fibres,  or  the  formation  of  peroxide  of  iron  in  the  drain 
water.  The  remedy  for  the  former  is  extra  depth,  and  care  for  the 
joints  where  the  danger  is  great,  and  for  the  lat^r  thorough  cultiva- 
tion by  which  iron  may  be  peroxidised  in  the  soil,  not  in  the  water 
which  drains  out  of  it.  A  uniform  slope  in  the  drains  tends  to 
diminish  the  risk  of  stoppage,  and  a  small  pipe  (if  large  enough)  is 
better  than  a  large  one. 

Whatever  system  of  drainage  be  adopted,  see  that  it  be  thoroughly 
done.  "  Nothing  is  stronger  than  its  weakest  part,"  and  a  defective 
patch  may  check  the  cultivation  of  the  whole  field.  Subsoil  ploughing 
across  the  drainage  tends  to  its  immediate  and  increased  efficiency. 

In  draining  fields  it  is  usual  to  make  the  outlets  of  the  drains  in  the 
ditch  which  bounds  them.  The  fewer  outlets  there  are,  the  less  chance 
there  is  of  their  being  choked ;  they  should  fall  into  the  ditch  con- 
siderably above  the  bottom,  and  a  wooden  trunk,  or  one  of  stone, 
should  be  laid  so  that  the  water  may  be  discharged  without  carrying 
the  soil  from  the  side  of  the  ditch.  If  there  is  water  in  the  ditcn,  it 
should  be  kept  below  the  mouth  of  the  drain.  The  outlets  of  all 
drains  should  bo  repeatedly  examined,  to  keep  them  clear ;  for 
wherever  water  remains  in  a  drain,  it  will  soon  derange  or  choke  it. 
The  drains  should  be  so  arranged  or  turned  that  the  outlet  shall 


meet  the  ditch  at  an  obtuse  angle  towards  the  lower  part  where  the 
water  runs  to.  A  drain  brought  at  right  angles  into  a  ditch  must 
necessarily  soon  be  choked  by  the  deposition  of  sand  and  earth  at  its 
mouth. 

As  the  draining  of  wet  day  soils  is  the  only  means  by  which  they 
can  be  rendered  profitable  as  arable  land,  and  the  expense  is  great, 
various  instruments  and  ploughs  have  been  contrived  to  HimmiHli 
manual  labour  and  expedite  the  work.  Of  these,  one  of  the  simplest 
is  the  common  mole-plough,  which  in  very  stiff  clay  makes  a  small 
hollow  drain  below  the  surface,  by  forcing  a  pointed  iron  cylinder 
horizontally  through  the  ground.  It  makes  a  cut  through  the  clay, 
and  leaves  a  cylind[ncal  channel,  through  which  the  water  which  enters 
by  the  slit  is  carried  off.  It  requires  great  power  to  draw  it,  and  since 
steam-power  has  been  used  for  the  purpose,  strings  of  pipe-tiles  have 
been  drawn  in  behind  the  "  mole,"  so  as  to  leave  permanent  tunnels  or 
conduits  at  any  required  depth  beneath  the  surface. 

But  a  draining-plough  has  been  invented  which,  assisted  by  numerous 
labourers,  greatly  accelerates  the  operation  of  forming  drains,' by  cutting 
them  out  in  a  regular  manner,  when  they  are  immediately  finished 
with  the  usual  tools  and  filled  up.  It  has  done  wonders  in  some  of 
the  wet  stiff  soils  in  Sussex,  and  is  much  to  be  recommended  in  all 
wet  and  heavy  clays.  In  stony  land  it  cannot  well  be  used.  The  sub- 
soil plough,  introduced  to  public  notice  by  Mr.  Smith  of  Deanston, 
may  be  considered  in  some  measure  as  a  draining-plough,  for  it  loosens 
the  sub-soil,  and  faciUtates  the  drainage  of  the  land.  By  means  of 
judicious  dxuins  and  the  use  of  the  subsoil  plough,  the  stiffest  and 
wettest  land  may  in  time  become  the  most  fertile. 

The  tools  used  in  draining  are  few  and  simple.  Spades,  with  tapering 
blades  of  different  sizes,  are  required  to  dig  the  drains  of  the  proper 
width,  and  the  sides  at  a  proper  angle.  HoUow  spades  are  used  in  very 
stiff  day.  When  the  drains  begin  to  be  very  narrow  near  the  bottom, 
scoops  are  used,  of  different  sizes,  which  are  fixed  to  handles  at  various 
angles,  more  conveniently  to  dear  the  bottom  and  lay  it  smooth  to  the 
exact  width  of  the  tiles,  if  these  are  used ;  for  the  more  firmly  the  tiles 
are  kept  in  their  places  by  the  solid  sides  of  the  drain,  the  less  hkdy 
they  are  to  be  moved. 

DRAM,  or  DRACHM,  a  small  measure  of  weight,  the  etymology 
of  which  is  to  be  found  in  the  Greek  drachma  (6paxAi4).  The  dram 
of  our  pound  troy  is  stated  to  be  nearly  the  same  as  the  Attic  draohmftj 
or  the  Roman  denarius  (under  the  earlier  emperors). 

There  are  two  drams  remaining  in  our  system  of  weights ;  the  first 
is  the  sixteenth  part  of  the  ounce,  which  is  the  sixteenth  part  of  the 
pound  avoirdupois  of  7000  grains ;  this  is  now  totally  out  of  use,  as  no 
species  of  goods  which  are  weighed  by  the  avoirdupois  weight  are  of 
such  value  as  to  make  the  sixteenth  part  of  an  ounce  worth  considera- 
tion. In  the  national  standard,  the  troy  pound  of  5760  grains,  there 
is  no  dram ;  but  this  weight  occurs  in  that  particular  division  of  the 
troy  pound  which  is  used  by  apothecaries,  in  which  the  dram  is  the 
eighth  part  of  the  ounce,  whidi  is  the  twelfth  part  of  the  pound  of 
5760  grains.  This  is  the  real  remnant  of  the  Roman  division ;  the 
denarius  (which,  according  to  Pliny,  was  the  Attic  drachma  of  his 
time)  was,  however,  the  aevenih  part  of  the  ounce.  The  dram  is  used 
in  England,  France,  Holland,  Prussia,  Turkey,  and  in  some  parts  of 
the  Levant. 

DRAMA;  DRAMATIC  LITERATURE.  A  complete  history  of 
the  drama  would  be  almost  equivalent  to  a  history  of  dvilised  society 
over  the  greater  part  of  the  earth.  Nearly  every  andent  as  well  as 
every  modem  civilised  people,  except  perhaps  the  andent  Egyptians, 
seem  to  have  possessed  some  kind  of  dramatic  representation.  The 
Hindus  have  a  rich  store  of  dramatic  works,  extending  back  to  a  very 
remote  period.  The  Sanskrit  drama  of  Sakontala,  well  translated  by 
Mr.  Eastwick,  though  veiy  beautiful,  is  not  fitted  for  anystage  repre- 
sentation, and  in  recent  times  it  has  had  few  imitators.  The  Chinese, 
according  to  Sir  J.  F.  Davis  ('  The  Chinese ;  a  general  description  of 
the  Empire  of  China  and  its  Inhabitants,'  vol.  ii.)  have  a  rage  for 
theatrical  exhibitions.  In  their  dramas  they  disregard  the  unities, 
depend  not  at  all  on  scenic  effect,  divide  them  into  five  acts,  or  rather 
an  introduction  and  four  "breaks,"  and  use  rhymes  and  music. 
Several  of  their  dramas  have  been  translated  into  French,  English, 
and  Qerman.  They  show  customs  and  manners,  rather  than  depict 
characters,  and  the  plots  are  often  ingenious.  In  this  summary  we 
shall  not  enter  into  any  examination  dther  of  the  ancient  or  the 
existing  oriental  drama^  Notwithstanding  the  great  extent  and  fer- 
tility, the  vast  population  and  industry  of  those  remoter  Asiatic 
regions,  the  spirit  of  their  social  institutions,  to  whatever  moral  causes 
originally  owing,  seems  to  doom  them  (ext^nal  influences  apart)  to  a 
perpetual  stationariness,  excluding  them  as  it  were  from  the  hLstoxy 
of  general  civilisation,  which  is  essentially  the  history  of  progress. 

The  Attic  drama  {dpSitia,  an  action),  is  said  by  Aristotle  ('  Poet.'  iv.,  1 4) 
to  have  arisen  from  the  recitations  of  the  leaders  of  the  Dithtbambus. 
To  imderstand  this  statement  we  must  bear  in  mind  that  a  Qreek 
tragedy  always  consisted  of  two  distinct  parts;  the  dialogue  which  was 
WTitten  in  the  Attic  dialect,  and  corresponded  in  its  general  features 
to  the  dramatical  compositions  of  modem  times,  and  the  chorus, 
which  to  the  last  was  more  or  less  pervaded  by  Dorisms,  and  the 
whole  tone  of  which  was  lyrical  rather  than  dramatical.  We  must  add 
that  the  metre  of  the  dialogue,  whether  Iambic  or  Trochaic,  was  staid 
and  uniform    while  the  choruses  were  written  with  every  yariety  of 
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metre.  In  a  word,  the  dialogue  was  meant  to  be  recited ;  the  chorua 
was  intended  to  be  smig.  It  ia  obvious  that^theae  two  elements  must 
have  had  different  origins.  The  one  was  an  ofiEshoot  of  the  lyric 
poetry  which  sprung  up  among  the  Dorians,  the  other  is  to  be  referred 
to  the  rhapsodical  recitations  which  were  peculiar  to  the  Ionian 
branch  of  the  Qreek  nation ;  and  as  the  Athenians  stood  in  the  middle 
between  the  lonions  and  the  Dorians,  so  the  Attic  drama  may  be  con- 
sidered as  the  point  of  intersection  of  the  Ionian  and  Dorian  literatures. 
That  choral  and  consequently  lyrical  poetry  should  spring  up  among 
the  Dorians  was  a  natural  result  of  the  peculiar  organisation  of  a 
Doric  state  :  and  the  Epos  as  natiunlly  arose  among  the  lonians,  the 
countrymen  of  Homer.  ('  Hist,  of  the  Literature  of  Greece/  by  Miiller, 
continued  by  D.  Donaldson.)  [Homer,  in  Bigg.  Div.]  The  Ionian 
epic  poetry,  which  was  written  in  dactyUc  hexameters,  was  recited  by 
a  set  of  men  called  rhapsodUts  [RhapsodtI;  and  the  gnomic  and 
didactic  poetry  of  Hesiod  was  recited  in  the  same  way.  But  the 
dactylic  hexameter  was  not  found  suitable  for  gnomic  poetry,  and  a 
modification  of  it,  consisting  also  of  six  feet,  but  each  foot  shorter  by 
a  half-time  than  the  dactyl,  was  substituted  for  it.  This  metre  (the 
Iambic),  or  a  lengthened  form  of  it  (the  trochaic),  was  used  by  Archi- 
lochus,  Simonides  of  Amorgus,  and  Solon,  whose  verses  were  recited  by 
themselves  or  bv  rhapsodists  in  the  same  way  as  the  epic  poetry 
which  preceded  tlxem. 

The  lyric  poetry  of  the  Dorians  was  originally  appropriated  to  the 
worship  of  Apollo,  but  the  particular  odes  and  choruses  used  in 
this  worship  were  in  process  of  time  transferred  to  Dionysus 
[Dionysus]  ;  and  these  odes  and  choral  dances  had,  all  of  them,  their 
representatives  in  the  dramatic  poetry  of  a  later  age.  (Athenseus, 
p.  630,  D.)  But  the  Dithyrambus  was  the  earliest  species  of  choral 
poetry  connected  with  the  worship  of  Dionysus,  and  it  appears  from 
many  allusions,  and  indeed  from  Dithyrambic  fragments,  that  while 
the  body  of  the  song  wns  composed  in  irregular  metres,  the  poet  him- 
self, or  some  rhapsodist,  acting  as  exarchus,  or  leader,  in  his  place, 
recited  trochaics  as  an  introduction.  Here  then  was  a  mixture  of 
recitation  and  chorus  perfectly  analogous  to  the  tragedy  of  later  time, 
which  was  probably  suggested  by  it ;  and  it  is  in  this  sense,  we  doubt 
not,  that  Aristotle  attributes  to  the  leaders  of  the  Dithyrambus  the 
origin  of  tragedy. 

We  read  of  a  lyrical  tragedy  long  before  Thespis,  and  this  appears 
to  have  been  a  modification  of  the  Dithyrambus  with  a  lyrical  accom- 
paniment instead  of  the  flute-music  to  which  it  was  originally  danced, 
and  with  a  substitution  of  men  dressed  as  satyrs  for  the  usual  chorus, 
which  alteration  is  attributed  to  Arion.  The  union  of  this  lyrical  tragedy 
with  the  recitations  of  rhapsodists  is  said  to  have  been  brought  about  by 
Thespis,  a  contemporary  of  Pisistratus  and  Solon,  and  may  have  been 
suggested  as  well  by  the  recitations  of  the  leaders  of  the  Dithyrambus 
as  by  the  union  of  rhapsodical  recitations  with  the  Dionyaian  rites. 
Thespis  introduced  one  actor,  an  exarchus,  or  rhapsodist,  who,  standing 
on  an  elevated  place,  while  the  dithyrambic  chorus  were  grouped 
around  the  altar  of  Dionysus,  carried  on  a  dialogue  with  them,  or 
narrated  some  mythical  story  in  character.  The  comedy  of  ancient 
Greece  originated  in  the  festival  of  the  vintage,  when  the  countiy 
people  went  from  one  village  to  another,  in  carts  or  on  foot,  and 
indulging  in  rude  jests  and  coarse  invectives.  From  these  effusions 
comedy  was  develoj>ed  either  in  Megaiis  or  in  Sicily.  Its  first  approach 
to  perfection  was  owing  to  the  genius  of  Epicharmus,  who  is  said  by 
Plato  i*  Theictet.'  p.  152,  e)  to  have  borne  the  same  relation  to  comedy 
that  Homer  did  to  tragedy.  A  similar  comic  drama  sprung  up  about 
the  same  time  at  Athens,  and  was  earned  to  a  wonderful  degree  of 
strength  and  beauty. 

The  dramas  of  ancient  Greece  were  always  performed  at  and  as  a 
part  of  the  festival  of  Dionjraus  [Dionysia].  The  plays  for  exhibition 
had  previously  been  submitted  by  their  authors  to  a  board  of  judges, 
and  approved  by  them. 

yEschylus,  the  true  father  of  the  Attic  drama  (so  far  at  least  as  we 
are  acquainted  with  it),  was  bom  in  Attica  about  the  year  B.o  525,  and 
died  i^robably  about  B.C.  456,  having  survived  the  splendid  victories  of 
Salamis,  Plateca,  and  Mycale.  Thus  he  may  be  said  to  have  Houriahed 
during  the  vigorous  youth  of  Athenian  liberty  and  glory. 

There  are  three  gi-and  characteristics  of  tragedy  as  conceived  by 
-^schylus,  that  distinguish  it  widely  from  the  serious  drama  of 
modem  times.  These  are,  1.  The  religious  tone  which  pervades  it 
throughout ;  2.  The  ideal  nature  of  the  whole  representation  ;  3.  The 
large  part  in  the  composition  still  assigned  to  the  lyric  muse.  These 
three  matters  we  shall  endeavour  to  place  in  a  clear  light  before  the 
reader,  as  upon  a  knowledge  of  them  mainly  depends  the  capabiUty  to 
form  something  like  an  accurate  notion  of  the  distinctive  character  of 
Grecian  tragedy. 

First,  as  regards  the  religious  complexion  of  the  Athenian  drama. 
Modem  readers,  familiarised  from  their  infancy  with  the  names, 
attributes,  and  images  of  the  ancient  deities,  merely  as  presenting  an 
inexhaustible  storehouse  of  graceful  poetic  ornament,  almost  inevitably 
forget,  in  turning  to  peruse  any  original  work  of  the  ancients,  that, 
how  much  soever  their  philosophers,  their  poets,  or  their  priests,  might 
regard  their  principal  divinities  in  a  purely  symbolical  view,  yet  that 
to  the  minds  of  the  people  at  large  they  were  real  and  awful  existences, 
having  will,  passions,  and  various  kinds  and  degrees  of  dominion 
over  the  fortunes  and  the  happiness  of  man.     This  important  fact 


has  not  been  sufficiently  taken  notice  of  in  modem  accounts  of  the 
ancient  drama.  All  the  deities,  male  or  female,  celestial  or  infernal, 
were  objects  of  fear  and  propitiation  :  only  the  inexorable  Fates  were 
unappeasable  by  god  or  man.  Fate,  indeed,  was  the  only  omnipotence 
recognised  in  the  mythological  system  of  the  Greeks;  for  Jupiter 
himself,  the  ruler  of  the  celestial  deities,  the  sovereign  of  Olympus, 
was  regarded  neither  as  eternal  nor  as  infinite  in  power.  Nowhere  have 
poetry  and  her  sister  arts  been  more  thoroughly  devoted  to  the  service  of 
reUgion  than  they  were  in  ancient  Greece.  Thus  we  find  the  drama  itself 
lying  in  embryo  in  the  worship  of  Dionysus ;  and  when  in  its  maturity 
it  lost  the  direct  character  of  a  religious  rite,  we  shall  find  the  sacred 
character  impressed  on  tragedy  even  more  solemnly  than  upon  any 
of  the  other  productiops  of  Athenian  genius  not  primarily  devoted  to 
religious  objects. . 

The  ideality  of  the  scenic  representation,  as  arranged  by  .^Eschylus, 
necessarily  resulted  from  the  adoption,  in  the  composition  of  the 
drama,  of  ideal  and  of  nearly  ideal  characters.  "  The  use  of  masks," 
observes  Schlegel,  "which  appears  astonishing  to  us,  was  not  only 
justifiable  on  this  principle,  but  absolutely  essential;  and  far  from 
considering  them  in  the  light  of  a  last  resource,  the  Greeks  would 
justly  have  considered  as  a  last  resource  the  being  obliged  to  allow  a 
I^layer  with  vulgar,  ignoble,  or  strongly-marked  individual  features,  to 
represent  an  Apollo  or  a  Hercules.    To  them  this  would  have  api>eared 

downright  profanation As  the  features  of  the  player  acquired 

a  more  decided  expression  from  the  mask,  as  his  voice  was  strengthened 
by  a  contrivance  for  that  purpose,  so  also  the  cothumuB,  which  con- 
sisted of  several  considerable  additions  to  hi^  soles,  as  we  may  see  in 
the  ancient  statues  of  Melpomene,  raised  his  figure  considerably  above 
the  middle  standard.  The  female  parts,  too,  were  played  by  men,  as 
the  voice  and  other  qualities  of  women  would  have  conveyed  an 
inadequate  idea  of  the  energy  of  tragic  heroines.    The  forms  of  the 
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masks  and  the  whole  appearance  of  the  tragic  figures,  we  may  ea^sily 
suppose,  were  sufficiently  beautiful  and  diguified.  We  should  do  well 
to  have  the  ancient  sculpture  always  present  to  our  minds ;  and  the 
most  accurate  conception,  perhaps,  that  we  can  possibly  have,  is  to 
imagine  them  so  many  statues  in  the  grand  style,  endowed  with  life 
and  motion.  But  as  in  sculpture  they  were  fond  of  dispensing  as 
much  as  possible  with  dress,  for  the  sake  of  exhibiting  the  more 
essential  beauty  of  the  figure;  on  the  stage  they  would  endeavour, 
from  an  opposite  principle,  to  clothe  as  much  as  they  could  well  do, 
both  from  a  regard  to  decency,  and  because  the  actual  forms  of  the 
body  would  not  correspond  sufficiently  with  the  beauty  of  the  counte- 
nance. They  would  sdso  exhibit  their  divinities,  which  in  sculpture 
we  always  observe  either  entirely  naked  or  only  half  covered,  in  a  com- 
plete dress.  [We  would  remark,  however,  that  the  early  Greek  statues 
of  divinities  were  always  clothed.  It  was  only  when  sculptors,  thinking 
to  philosophise  their  wrt,  ventured  to  treat  their  deities  as  means  for 
exhibiting  ideal  beauty  of  form,  that  the  figures  became  nude.]  They 
had  recourse  to  a  number  of  means  for  giving  a  suitable  strength 
to  the  forms  of  the  limbs,  and  thus  restoring  proportion  to  the 
increased  height  of  the  player. 

"  The  great  breadth  of  the  theatre,  in  proportion  to  its  depth,  must 
have  given  to  the  grouping  of  the  figures  the  simple  and  distinct  order 
of  the  bas-relief.  ....  The  gestures  accompanied  the  rhythmus  of 
the  declamation,  and  were  intended  to  display  the  utmost  beauty  and 
harmony." 

In  the  syllabic  composition,  which  then  at  least  prevailed  in  the 
Grecian  music,  the  solemn  choral  song  had  no  other  instrumental 
accompaniment  than  a  single  flute,  which  could  not  impair  the  dis- 
tinctness of  the  words.  The  choruses  and  lyrical  songs  in  general  form 
the  portion  most  difficult  to  understand  of  the  ancient  tragedy,  and 
must  also  have  been  the  most  difficult  to  contemporary  auditoi*s. 
They  abound  with  the  most  involved  constructions,  the  most  unusual 
expressions,  and  the  boldest  images  and  allusions.  Such  labour  and 
art  would  hardly  have  been  lavished  upon  them  by  the  poets  merely 
to  be  lost  in  the  deUvery.  Such  a  display  of  ornament  without  aim  i^ 
very  unlike  the  mode  of  thinking  of  the  Greeks.  In  the  sj'llabio 
measure  of  their  tragedy  there  generally  prevails  a  highly  finished 
regularity,  which,  however,  by  no  means  appears  a  stiff  symmetrical 
uniformity.  Besides  the  infinite  variety  of  the  lyrical  strophes,  they 
have  also  a  measure  to  denote  the  mental  transition  from  the  dialogue 
to  the  lyrio;  the  anapoest ;  and  two  for  the  dialogue  itself^  of  which  the 
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one  by  far  the  most  general,  the  iambic  trimeter,  denoted  the  regalar 
progreas  of  the  action,  and  the  other,  the  trochaic  tetrameter,  waa 
expreasiye  of  sudden  passion.  Indeed,  the  simplicity  of  the  Greek 
tragedy,  of  which  so  much  has  been  said,  attaches  only  to  the  plan ; 
for  the  richest  variety  of  poetical  ornament  is  observable  in  the 
execution.  It  must  be  remembered,  too,  that  the  utmost  accuracy  in 
the  delivery  of  the  different  modes  of  versification  was  expected 
from  the  player,  as  the  delicacy  of  the  Grecian  ear  would  not  excuse, 
even  in  an  orator,  the  false  quantity  of  a  single  syllable. 

But  the  epic  form,  under  whicn  their  greater  and  more  national 
compositions  present  themselves  to  us  in  their  earlier  times,  had,  for  a 
long  period  before  the  rise  of  the  dramatic  art  among  them,  been 
rivalled  by  the  lyric ;  and  many  old  subjects  of  high  heroic  song  had 
been  embodied  under  a  new  shape  in  grand  choral  compositions,  which, 
observes  Mr.  Thirlwall  ('Hist,  of  Greece,*  chap,  xii.)  "unltmg  the 
attractiouB  of  music  and  action  with  those  of  a  lofty  poetry,  formed 
the  fetvourite  entertainment  of  the  Dorian  cities.  This  appears  to  have 
becna  the  germ  out  of  which,  by  the  introduction  of  a  new  element,  the 
recitation  of  a  performer  who  assumed  a  character,  and  perhaps  from 
the  first  shifted  his  mask  so  as  to  exhibit  the  outUnes  of  a  simple  story 
in  a  few  scenes  parted  by  the  intervening  song  of  the  chorus,  Thespis 
and  his  successors  gradually  unfolded  the  Attic  tragedy." 

Such  being  the  firmly  established  practical  circumstances  of  Greece, 
a  transition  ail  at  once  from  the  combined  epic  and  lyric  forms  to  the 
purely  dramatic  was,  we  conceive,  neither  practicable  even  to  a  genius 
of  the  first  order,  as  we  admit  .^schylus  to  have  been,  nor  very  likely 
even  to  enter  into  his  imagination,  .^chylus  by  no  means  introduced 
the  chorus  into  the  drama :  he  may  be  much  ra&er  said  to  have  intro- 
duced the  drama 'into  the  chorus;  and  that  of  itself  was  no  slight 
achievement*  We  have  already  remarked,  that  the  idea  of  any  great 
public  exhibition  unaccompanied  by  choral  songs  was  one  into  which 
the  Greek  taste  and  imagination  of  that  day  comd  by  no  means  enter. 
So  strong,  however,  was  the  bent  of  .^Ischylus  towards  the  dramatic, 
that  he  not  only  retains  the  chorus  as  a  lyrical  accompaniment,  but 
gives  it  also  a  participation  in  the  action  itsdf.  This,  in  stamping  the 
dramatic  character  upon  the  whole  performance,  was  as  far  as  he  could 
venture  to  go,  and,  as  we  have  alroidy  said,  was  most  likely  as  far  as 
he  desired  to  go. 

We  must  now,  in  order  to  complete  the  idea  which  we  desire  to  pre- 
sent of  the  material  forms  of  the  Grecian  drama,  give  a  short  account 
of  the  architectural  structure  and  arrangement  of  the  edifice  itself  in 
which  the  pieces  were  exhibited,  when  once,  under  the  hand  of  JSschy- 
lufi,  their  dramatic  element  was  distinctly  developed.  Brief  as  we  shall 
endeavour  to  make  this  description,  some  detail  is  indispensable,  owing 
to  the  very  different  plan  from  the  modem  upon  which  the  whole  con- 
ception and  design  of  the  ancient  drama  required  that  its  theatres 
should  be  constructed. 

The  theatres  of  the  Greeks  were  open  to  the  sky,  and  their  dramas 
were  always  acted  during  the  day, — a  mode  of  construction  and  of 
exhibition  which  was  highly  favoured  by  the  beauty  of  their  climate. 
As  regards  the  inconvenience  which  many  modem  critics  have  supposed 
the  poets  to  have  felt,  from  the  necessity  of  always  laying  the  scene  of 
their  pieces  before  houses,  and  thus  often  violating  probability,  it  should 
be  observed  that  the  Greeks  lived  much  more  in  the  open  air  than  we 
do,  and  transacted  many  things  in  public  places  which  with  us  usually 
take  place  in  houses ;  and  the  stage  did  not  represent  a  street,  but  a 
space  before  the  house  and  belonging  to  it,  wherein  stood  an  altar  on 
which  the  sacrifices  to  the  household  gods  were  offered  up.  Here  the 
women  (who  among  the  Greeks  lived  in  so  retired  a  manner)  might 
appear  without  impropriety,  even  the  unmarried  ones.  Neither  was  it 
impracticable  to  give  a  view  of  the  interior  of  the  houses :  this  was 
done  by  means  of  the  encyclema,  which  we  shall  presentiy  describe. 

The  Grecian  theatres,  destined,  not  like  those  of  the  modems,  for  a 
long  succession  of  daily  exhibitions,  but  for  the  celebration  of  a  few 
annual  festivals,  were  of  that  colossal  magnitude  which  was  indis- 
pensable to  contain,  as  it  were,  the  whole  body  of  the  people,  together 
with  the  concourse  of  strangers  who  flocked  to  these  solemnities.  The 
distance  to  which  the  eyes  of  the  spectators  were  thus  necessarily 
thrown  from  the  acted  scene  presents  another  obvious  reason  for  and 
justification  of  the  artificial  expansion,  as  we  may  term  it,  of  the  whole 
figure  of  the  actor.  The  groups  on  the  stage,  not  to  appear  absolutely 
insignificant,  needed,  if  possible,  to  be  represented  larger  than  Ufe;  and 
besides  the  fundamental  reason  which  we  have  alres^ly  stated  for  the 
constant  use  of  the  mask,  that  play  of  the  actor's  features  which  it  con- 
cealed could  not  have  been  perceived  with  any  distinctness  across  the 
vast  space  which  separated  him  from  the  audience.  Analogous  to  the 
use  of  the  mask,  the  buskin,  fto.,  were  certain  contrivances  for  increasing 
the  loudness  of  the  voice.  Yitmvius  tells  us  also  of  vehicles  of  soimd 
distributed  throughout  the  building;  and  though  of  these  we  have  no 
very  dear  account,  we  may  safely  assume  that  the  theatres  of  the 
ancients  were  constrocted  on  very  perfect  acoustical  principles.  We 
know  from  existing  remains  that  all  who  were  present  at  the  dramatic 
exhibition  could  be,  in  the  literal  sense  of  the  word,  spectators.  The 
seats  for  them  consisted  of  steps  rising  backwards  round  the  semicircle 
ot  the  orchestra,  the  name  given  to  the  whole  internal  area  called  in  a 
modem  theatre  the  pit.  The  lowest  step  of  this  amphitheatre  was 
raised  considerably  above  the  orchestra,  and  opposite  to  it  was  the 
stage,  placed  at  an  equal  elefTatiozu  The  sunk  semicircle  of  the  orchestra 


contained  no  spectators,  but  served  another  purpose,  which  we  shall 
shortly  have  to  mention.  The  stage  consisted  of  a  strip,  which,  form- 
ing the  chord  of  the  semicircle,  extended  from  one  end  odf  the  building 
to  the  other,  but  the  depth  of  which  bore  little  proportion  to  this 
length.  This  was  called  the  logeum,  or,  in  Latin,  pulpitum,  and  the 
usual  place  for  the  dramatic  action  was  in  the  middle  of  it.  Behind 
this  middle  part  the  scene  receded  quadrangularly ;  still,  however,  with 
less  depth  than  breadth :  the  space  thus  comprised  was  called  the  pro- 
scenium. The  remaining  part  of  the  logeum,  to  the  right  and  left  of 
the  scene,  had, 'both  in  front  on  the  vei^  of  the  orchestra  and  at  the 
back,  ft  wall  entirely  plain,  or  at  most  architectunJly  ornamented, 
which  rose  to  the  level  of  the  uppermost  seat  for  the  spectators. 

The  decoration  was  so  contrived  that  the  principal  object  in  front 
covered  the  back-ground,  and  the  prospects  of  distance  were  given  at 
each  side,  which  is  just  the  reverse  of  the  mode  adopted  on  the  modem 
stage.  This  was  done  according  to  certain  rules :  on  the  left  appeared 
the  town  to  which  the  palace,  temple,  or  whatever  occupied  the  centre 
belonged;  on  the  right  was  the  open  country,  landscape,  mountains,  sea- 
shore, dec.  The  lateral  decorations  were  tliree-sided  constructions  turn- 
ing on  a  pivot  fixed  underneath,  by  which  means  the  changes  of  scene 
were  partly  effected.  In  the  back  decoration  it  is  probable  tiiat  many 
things  were  exhibited  substantially  which  with  us  are  only  painted. 
When  a  palace  or  temple  was  represented,  there  appeared  in  the  pro- 
scenium an  altar,  which  answered  a  number  of  purposes  in  the  course 
of  the  performance.  The  central  decoration  was  most  frequentiy 
architectural,  though  sometimes  it  was  a  painted  landscape ;  and  from 
a  passage  of  Plato  it  seems  dear  that  the  Greeks  must  have  carried 
theatrical  perspective  to  very  considerable  perfection* 
^  In  the  back  wall  of  the  scene  were  a  large  main  entrance  and  two 
side  ones;  and  as  the  hinder  decoration  was  generally  a  psdace  in 
which  the  principal  characters  of  royal  descent  resided,  they  naturally 
came  through  the  great  door,  and  the  servants  made  thdr  entrance 
from  the  wings.  There  were  two  other  entrances ;  one  at  the  end  of 
the  logeum,  whence  the  inhabitants  of  the  town  came ;  the  other  in 
the  orehestra  below,  for  characters  who  were  supposed  to  come  from  a 
distance ;  they  ascended  the  Ipgeum  by  a  staircase  from  the  orchestra, 
whidi  was  applicable  to  a  variety  of  purposes,  as  circumstances 
required.  The  situation  of  these  several  entrances  explains  many 
pc^sages  in  the  andent  dramas,  where  the  persons  standing  in  the 
middle  see  some  one  advancing  long  before  he  comes  near  them. 
Beneath  the  seats  of  the  spectators  a  stair  was  somewhere  constructed 
through  which  the  spectres  of  the  departed,  unperceived  by  the 
audience,  ascended  into  the  orchestra,  and  thence,  by  the  staircase 
above  mentioned,  made  their  appearance  on  the  stage.  The  nearest 
veige  of  the  logeum  sometimes  represented  the  sea-shore.  The  Greeks 
were  well  skilled  also  in  availing  themsdves,  for  scenic  effect,  even  of 
what  lay  beyond  the  decorations.  The  frequent  addresses  to  heaven 
were  doubtless  directed  to  the  actual  skies ;  and  it  was  a  general  prin- 
dple  with  them,  that  eveiything  imitated  on  the  stage  should,  if 
possible,  consist  of  actual  representation,  and  only  where  this  could 
not  be  done  were  they  content  with  a  symbolical  exhibition.  The 
machinery  for  the  descent  of  gods  to  the  earth  or  the  withdrawing  of 
men  from  it,  was  placed  aloft  behind  the  wall  at  each  side  of  the  scene, 
and  so  removed  from  the  sight  of  the  audience.  There  were  hollow 
places  beneath  the  stage,  and  contrivances  for  thunder  and  lightning, 
for  the  apparent  fall  or  burning  of  a  house,  &c.  An  upper  story  could 
be  added  to  the  farthermost  wall  of  the  scene,  when  it  was  necessary 
to  represent  a  tower  having  an  extensive  prospect,  fto.  The  encydema 
was  a  machine  semicircular  within,  and  covered  above,  which  repre- 
sented the  objects  contained  in  it  as  in  a  house ;  this  could  be  thrust 
behind  the  great  middle  entrance,  and  we  find  it  to  have  been  so  used 
for  the  production  of  a  grand  theatrical  effect,  the  central  entrance 
being  then  left  ox>en  to  exhibit  the  interior  to  the  audience.  A  stage 
curtain  is  mentioned  both  b^  Greek  and  Roman  writers ;  indeed  its 
Latin  appellation,  auUeum,  is  borrowed  from  the  Greeks.  It  seems, 
however,  not  to  have  been  in  use  in  the  earlier  period  of  the  Attic 
theatre ;  and  when  brought  into  use  it  covered,  not  the  whole  length 
of  the  logeum,  but  only  the  comparatively  small  front  of  the  pro- 
scenium. 

The  entrances  for  the  chorus  were  beneath,  in  the  orchestra,  in  which 
it  generally  remained,  and  in  which  it  performed  its  solemn  dance, 
moving  round  first  in  one  direction,  then  in  the  other,  during  the 
choral  songs.  In  front  of  the  orchestra,  opposite  to  the  middle  of  the 
scene,  was  an  elevation  with  steps,  resembling  an  altar,  raised  to  the 
levd  of  the  stage,  and  called  the  thymele.  This  was  the  station  of 
the  chorus  when  it  did  not  chant,  but  was  taking  an  interest  in  the 
action.  The  leader  of  the  chorus  then  took  his  or  her  station  on 
the  top  of  the  thymele,  to  see  what  was  passing  on  the  stage,  and  to 
oommimicate  with  the  characters.  For  though  the  choral  song  was 
common  to  the  whole,  yet  when  it  entered  into  the  dialogue,  one  of  its 
number  spoke  for  the  rest,  which  accounts  for  the  changing  from  the 
plural  number  to  the  singular,  and  vice  vend,  in  addressing  them  from 
the  stage.  The  thymele  was  situated  precisely  in  the  centre  of  the 
building,  and  all  the  measurements  were  calculated  from  that  point. 

It  is  plain  that  the  Grecian  theatre,  both  in  its  architectural  and  its 
scenic  arrangements,  must  have  attained  much  higher  perfection  in  the 
course  of  that  illustrious  period  of  Grecian  art  which  we  are  accus- 
tomed to  denominate,  from  its  most  oharaoteristio  and  influential  name. 
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the  age  of  Pericles,  than  it  had  reached  at  the  termination  of  the  dra- 
matic career  of  ^schylus.  The  very  building  itself,  which  in  the 
general  and  splendid  restoration  of  Athens  after  the  termination  of  the 
Persian  war,  was  reconstructed  of  massive  stone,  was  originally  of 
timber  on^.  Of  the  works  of  the  three  great  masters  of  the  Greek 
tragedy,  iBscHTLUS,  Sophocles,  and  Euripides,  a  particular  account 
is  given  under  their  respective  names  in  the  Bioa.  Div. 

We  shall,  perhaps,  foi-m  the  best  idea  of  the  old  Grecian  comedy  by 
considering  it  as  a  complete  contrast  to  the  ideal  tragedy.  Although 
the  old  comic  writers  gave  the  names  of  existing  persons  to  their  cha- 
racters, they  did  not  exhibit  them  on  the  stage  with  all  the  circum- 
stances peculiar  to  certain  individuals ;  for  such  historical  characters 
have  always  with  them  an  allegorical  signification ;  they  represent  a 
class ;  and  as  their  features  were  exaggerated  in  the  masks,  so  their 
characteFB  were  overchai^ed  in  the  composition.  Still  this  constant 
allusion  to  the  nearest  reality,  which  not  only  allowed  the  poet,  in  the 
character  of  the  chorus,  to  converse  with  the  public  in  a  general  way, 
but  also  to  point  at  certain  individual  spectators,  is  of  essential  import 
in  any  view  of  this  species  of  composition.  As  the  spirit  of  the  elder 
tragedy  delighted  in  harmonious  unity,  the  old  comedy,  on  the  con- 
trary, flourished  in  a  chaotic  exuberance,  seeking  out  the  most  glaring 
and  diversified  objects,  the  most  strongly  marked  oppositions,  working 
up  the  most  singular,  unheard  of,  and  even  impossible  adventures,  with 
the  local  peculiarities  nearest  at  hand.  The  comic  poet,  indeed,  as 
well  as  the  tragic,  transported  his  characters  to  an  ideal  element ;  not, 
however,  to  a  world  subjected  to  Necessity,  but  to  one  where  the 
caprice  of  an  inventive  wit  prevails  without  restraint,  and  all  the  laws 
of  reality  are  suspended. 

Comedy,  in  the  hands  of  its  Doric  founder  Epicharmus  [Epichar- 
Mus,  in  Bioo.  Div.],  borrowed  its  materials  chiefly  from  the  mythical 
world.  Nor  in  its  maturity  did  it  altogether  relinquish  that  field,  as 
appears  from  the  titles  of  many  of  the  lost  pieces  of  Aristophanes  and 
hjs  contemporaries.  But  as  a  violent  contrast  between  the  materials 
and  the  form  is  here  quite  appropriate,  the  subjects  of  the  old  comedy 
were  naturally  drawn  from  the  most  serious  concerns  of  public  life 
and  the  state :  the  private  and  family  life  was  only  introduced  occa- 
sionally, and  indirectly,  with  a  reference  to  the  public.  The  chorus, 
besides  that  it  was  essentijil  to  the  complete  parody  of  the  tragic  form, 
also  contributed  to  the  expression  of  that  festal  gladness  of  which 
comedy  was  the  most  unrestrained  efiusion ;  for,  as  already  observed, 
in  all  the  popular  and  religious  festivals  of  the  Greeks  choral  songs 
were  chanted,  accompanied  by  dancing.  On  some  of  these  occasions 
we  find  in  the  comic  chorus  such  a  display  of  sublime  lyrical  poetry 
that  the  passages  might  be  transferred  to  tragedy  without  alteration. 
It  is,  however,  one  deviation  from  the  tragic  model,  that  often  there 
are  several  choruses  in  the  same  comedy,  who  at  one  time  all  sing 
together  and  in  opposite  positions,  and  at  other  times  change  with  and 
succeed  each  other  without  any  general  reference.  But  the  most 
remarkable  peculiarity  of  the  comic  chorus  is  the  paiHxhasis,  an  address 
by  the  chorus  to  the  spectators,  in  the  name  and  under  the  authority 
of  the  poet,  which  has  no  immediate  concern  with  the  subject  of  the 
piece.  Herein  he  sometimes  enlarges  on  his  own  merits,  and  ridicules 
the  pretensions  of  his  rivals ;  at  other  times  he  avails  himself  of  his 
privileges  as  an  Athenian  citizen,  to  deliver  proposals  of  a  serious  or  a 
ludicrous  nature  for  the  public  good.  The  parabosis  may  have  owed 
its  invention  partly  to  the  circumstance  of  the  comic  poets  not  having 
such  ample  materials  as  the  tragic  to  fill  up  the  intervals  of  the  action, 
when  the  stage  was  empty,  with  affecting  and  inspii^ed  poetry.  But 
this  very  departure  from  the  strictness  of  dramatic  form  is  consistent 
with  the  essence  of  the  old  comedy ;  just  as  an  individual,  while  wear- 
ing a  droll  disguise  may,  in  the  same  spirit  of  drollery,  venture  occa- 
sionally to  put  aside  the  mask. 

Of  the  Grecian  comic  writers  of  the  old  kind  there  is  but  one  of 
whom  any  work  has  descended  to  us,  so  that  in  judging  of  his  merits 
we  can  have  no  aid  from  comparison  with  other  masters.  Aristophanes 
had  many  predecessors,  Magnes,  Cratinus,  Crates,  and  others ;  he  was 
indeed  one  of  the  latest  comic  authors  of  that  school,  as  he  survived 
even  the  old  comedy  itself.  This  writer,  the  very  singularity  of 
whose  escape  from  the  general  wreck  of  the  elder  comic  productions 
renders  him  so  interesting  and  valuable  to  the  history  of  dramatic  art, 
has  been  very  erroneously  judged  of  in  latter  times,  owing  to  two 
capital  defects  in  the  mode  in  which  modem  criticism  has  been 
applied  to  him,  namely,  the  want  of  sufficiently  understanding  the 
spirit  of  Athenian  society  of  that  day  in  general,  and  yet  more,  the 
want  of  a  just  view  of  what  constituted  the  essential  character  of  the 
old  comedy  itself.    [Aristophanks,  in  Bioq.  Div.] 

Towards  the  end  of  the  Peloponnesian  war,  when  a  few  individuals, 
violating  the  constitution,  had  assumed  supreme  authority  in  Athens, 
a  law  was  enacted  empowering  any  person  attacked  by  comic  poets  to 
bring  them  to  justice ;  and  a  prohibition  was  issued  against  introducing 
real  persons  on  the  stage,  or  using  masks  which  bore  a  resemblance  to 
their  features,  &c.  This  measure  put  a  violent  and  final  teimination 
to  the  genuine  old  comedy.  For  a  short  time  after,  the  endeavour  was 
made  to  continue  the  existence  of  this  ideal  species  under  the  political 
restrictions  thus  imposed ;  but  these  shackles  were  soon  found  to  be 
fatal  to  its  spirit  and  popular  attractiveness ;  and  this  transitional  kind, 
which  has  since  been  commonly  designated  as  the  middle  comedy,  soon 
^ve  way  to  the  intn^duction  of  the  new  comedy,  which,  like  the  later 


Greek  tragedy  already  mentioned,  aimed  at  presenting  a  poetic  mirror 
of  actual  life. 

Although  the  new  comedy  developed  itself  only  in  the  brief  interval 
between  the  end  of  the  Peloponnesian  war  and  the  first  successors  of 
Alexander  the  Great,  yet  the  stock  of  pieces  in  this  kind  amounted  to 
some  thousands :  time,  however,  has  made  such  ravage  among  them 
that  nothing  remains  to  us  but  a  number  of  detached  fragments  in  the 
original  language,  often  so  disfigured  as  to  be  unintelligible,  besides 
about  twenty  translations  or  copies  of  Greek  originals  in  Plautus  and 
six  in  Terence. 

The  Greek  theatre,  as  we  have  seen,  was  originally  constructed  for 
the  exhibition  of  the  higher  walks  of  the  tragic  drama ;  its  stage  was 
open  to  the  sky,  and  exhibited  but  little  of  the  interior  of  the  houses. 
Comedy  was  therefore  under  the  necessity  of  laying  the  scene  out  of 
doors  J  and  had  often  to  make  people  come  out  of  their  houses  to  con- 
fide their  secrets  to  each  other  in  the  streets.  It  is  true  that  the  poets 
were  thus  spared  the  necessity  of  changing  the  scene,  as  it  was  taken 
for  granted  that  the  families  concerned  in  the  action  lived  in  the  same 
neighboiu-hood ;  besides  that  the  Greeks,  like  all  other  southern 
nations,  lived  much  more  in  the  open  air  than  we  do.  The  chief  dis- 
advantage in  this  construction  of  the  stage  is,  the  circumscription  of 
the  female  parts.  If  the  actual  manners  were  to  be  observed,  as  the 
essence  of  the  new  comedy  required,  the  secluded  life  of  the  fair  sex  in 
Greece  rendered  the  exclusion  of  unmarried  women,  and  of  young 
women  in  general,  inevitable.  No  females  could  appear  but  aged 
mothers,  maid-servants,  or  courtesans.  Hence,  besides  the  necessary 
sacrifice  of  so  many  agreeable  situations,  this  other  inconvenience  is 
produced,  that  the  whole  piece  frequently  turns  on  a  marriage  with  or 
a  passion  for  a  young  woman  whom  the  audience  never  once  see  from 
the  beginning  to  the  end  of  it. 

The  Romans,  whose  drama  immediately  follows  that  of  the  Greeks, 
were  not  led  to  the  invention  of  theatrical  amusements  from  the  want 
of  representations  to  fill  up  the  leisiu^  of  their  festivals,  and  enliven 
the  mind  by  withdrawing  it  from  the  concerns  of  life ;  but,  in  the 
despondency  of  a  desolating  pestilence,  against  which  all  remedies 
seemed  insufficient  (year  of  Rome,  391),  they  had,  according  to  the 
story,  recourse  to  the  theatre  as  a  means  of  appeasing  the  anger  of  the 
gods,  having  previously  been  acquainted  only  with  gynmastic  exercises 
and  circus  races.  The  histriones,  for  whom  they  sent  to  Etruria,  were 
however  merely  dancers,  who  probably  did  not  attempt  pantomimic 
movements,  but  strove  to  delight  their  audience  by  a  dilsplay  of  bodily 
activity.  The  oldest  spoken  plays,  the  '  Fabulae  Atellanas,'  were  bor- 
rowed by  the  Romans  from  the  Osci,  the  indigenous  inhabitants  of 
Italy.  [Atellan^.]  They  were  satisfied  with  these  amusements  till 
Livius  Andronicus,  somewhat  more  than  500  years  after  tlie  foundation 
of  Rome,  began  the  imitation  of  the  Greeks ;  and  the  regular  compo- 
sitions of  tragedy  and  the  new  comedy  (the  old  it  was  impossible  to 
transplant)  were  then,  for  the  first  time,  known  in  Rome.  Thus  the 
Romans  owed  the  first  idea  of  a  play  to  the  Etrurians,  the  efiusions  of 
a  sportive  humour  to  the  Oscans,  and  the  higher  class  of  dramatic  pro- 
ductions to  the  Greeks.  They  displayed,  however,  mora  originality  in 
the  comic  than  in  the  tragic  department. 

The  Romans  had,  besides,  their  peculiar  mtmi.  Their  foreign  name 
for  these  small  pieces  might  lead  us  to  conclude  that  they  bore  a  great 
affinity  to  the  Greek  mimi ;  l\owcver,  they  differed  considerably  in 
form  :  we  know  also  that  the  manners  portrayed  in  them  had  a  local 
truth,  and  that  the  subject  was  not  derived  from  Grecian  compositions. 
The  later  Greek  mimi  were  dialogues  in  prose,  yet  written  with  a  kind 
of  rhythm,  not  designed  for  the  stage ;  ike  Roman  were  in  verse,  were 
represented,  and  often  delivered  extempore.  Their  most  celebrated 
authors  in  this  way  were  contemporary  with  Julius  Caesar.  These 
were,  Laberius,  a  Roman  knight,  and  P.  Syrus,  his  freedman  and 
scholar  in  the  mimetic  art.  Not  one  of  their  compositions  has  de- 
scended to  us  entiro.  We  have,  however,  a  number  of  sentences  from 
the  mimi  of  Syrus,  which,  from  their  internal  worth  and  elegant  con- 
ciseness of  expression,  deserve  to  rank  with  those  of  Menander.  One 
entire  mimus,  which  unfortunately  time  has  not  spared  for  ns,  would 
have  thrown  moro  light  upon  the  question  than  all  the  confused 
accounts  of  the  grammai*ians,  and  all  the  conjectures  of  modem 
scholars. 

The  regular  comedy  of  the  Romans  was  for  the  most  part  paUiata, 
that  is,  it  appeared  in  a  Grecian  dress,  and  represented  Grecian  manners. 
This  is  the  case  with  the  whole  of  the  comedies  of  Plautus  and  Teronce. 
[Pladtus  and  Terence,  in  Bioa.  Div.]  But  they  had  also  a  comadia 
togata,  so  called  from  the  Roman  dress  which  was  worn  in  it.  Afranius 
is  celebrated  as  the  principal  writer  in  this  department.  We  have  no 
remains  whatever  of  him ;  and  the  accounts  of  the  nature  of  his  works 
are  so  very  scanty,  that  we  cannot  even  determine,  with  certainty, 
whether  the  togatoe  were  original  comedies  of  an  entirely  new  invention, 
or  merely  Greek  comedies  adapted  to  Roman  manners.  The  hitter 
supposition  is  the  more  probable,  as  Afranius  lived  in  a  period  when 
the  Roman  genius  had  not  yet  attempted  to  soar  on  the  wings  of 
original  invention ;  and  yet  we  cannot  well  conceive  the  possibility  of 
adapting  Attic  comedies,  without  the  most  violent  constraint,  to  local 
circumstances  of  so  very  different  a  nature.  The  Roman  way  of  living 
was  in  general  serious  and  grave,  though  in  private  society  they  showed 
a  great  turn  for  wit  and  joviality.  The  diversity  of  ranks  among  them 
was  politically  marked  in  a  very  decided  jpoAnner^juod  the  weoJth  o| 
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private  individualfl  was  frequently  not  inferior  to  that  of  sovereigns ; 
women  lived  much  more  in  society,  and  acted  a  much  more  important 
part  than  among  the  Qreeks,  through  which  independence  they  fully 
X)articipated  in  flie  overwhelming  tide  of  corruption,  and  the  external 
refinement  by  which  it  was  accompanied.  Wi&  these  essential  differ- 
ences  in  the  social  system,  an  original  Roman  comedy  would  have  been 
a  most  iateresting  phenomenon,  and  would  have  enabled  us  to  view 
those  conquerors  of  the  world  under  an  aspect  altogether  new.  That 
this  however  was  not  accomplished  in  the  eomcsdia  togcUa,  the  indifferent 
manner  in  which  it  is  mentioned  by  the  ancients  will  hardly  leave  us 
room  to  doubt.  Quintilian  himself  tells  us  in  plain  terms  that  the 
Latin  literature  was  lamest  in  comedy. 

With  respect  to  tragedy,  it  must  first  of  all  be  observed  that  the 
Grecian  theatre  was  not  introduced  into  Rome  without  considerable 
changes  in  its  aiTangement ;  that  the  chorus  no  longer  had  a  place  in 
the  orchestra  (wherein  the  most  distinguished  spectators,  the  senators 
and  knights,  now  sat),  but  remained  on  the  stage  itself.  At  the  very 
introduction,  too,  of  the  regular  drama,  Livius  Andronicus,  a  Grecian 
by  birth,  and  the  earliest  tragic  poet  and  actor  of  Rome,  in  the  mono- 
dips  (lyrical  pieces  chanted  by  a  single  person,  and  not  by  the  chorus), 
separated  the  singing  from  the  mimetic  dancing,  so  that  the  latter 
alone  remained  to  the  actor ;  and  instead  of  the  former,  a  boy  stood 
beside  the  flute-player,  and  accompanied  him  with  his  voice.  Among 
the  Greeks  in  better  times,  the  tragic  singing  and  the  accompanying 
rhythmical  gestures  were  so  simple,  that  one  person  was  sufficient  to 
do  at  the  same  time  the  most  ample  justice  to  both.  The  Romans, 
however,  it  would  seem,  preferred  separate  skill  to  harmonious  imity. 
Hence  arose  their  fondness,  at  an  after  period,,  for  pantomimes,  of 
which  the  art  was,  in  the  time  of  Augustiis,  carri^  to  the  greatest 
perfection.  From  the  names  of  the  most  celebrated  of  the  performers, 
Pylades,  Bathyllus,  &c.,  it  would  appear  that  those  who  practised  this 
mute  eloquence  in  Rome  were  Greeks ;  and  the  lyrical  pieces  which 
their  dancing  expressed  were  also  delivered  in  the  Grecian  language. 
Roscius  frequently  played  without  a  mask,  and  in  this  respect  probablv 
did  not  stand  alone ;  but  so  far  as  we  know,  there  never  was  any  such 
instance  among  the  Greeks. 

In  the  tragic  literature  of  the  Romans  there  are  two  epochs :  the 
first  is  that  of  Livius  Andronicus,  Nsevius,  Ennius,  and  also  of  Pacuvius 
and  Attius,  who  both  flourished  somewhat  later  than  Plautus  and 
Terence ;  and  the  second,  the  refined  epoch  of  the  Augustan  age.  The 
former  produced  only  tnuislators  and  imitators  of  Greek  models ;  but 
it  is  probabld  that  they  succeeded  better  in  tragedy  than  in  comedy. 
Elevated  expression  usually  appears  rather  stiff  in  a  language  nob  suffi- 
ciently cultivated,  although  it  is  attainable  by  perseverance;  but  to 
catch  the  negligent  grace  of  social  raillery,  we  must  ourselves  be  pos- 
sessed of  humour  and  refinement.  Here,  however,  as  in  the  case  of 
Plautus  and  Terence,  we  have  not  a  single  fragment  of  the  Greek  ori- 
ginals to  enable  us  to  judge  of  the  acciuracy  and  general  felicity  of  the 
copies ;  but  a  speech  of  considerable  length  of  the  '  Freed  Prometheus' 
of  Attius  is  hardly  unworthy  of  ^schylus,  and  is  also,  in  versification, 
much  more  polished  than  the  productions  of  the  Latin  comic  writers 
generally  are.  This  earlier  style  was  carried  to  perfection  by  Pacuvius 
and  Attius,  whose  pieces  kept  their  place  on  the  stage,  and  seem  to 
have  had  many  admirers  down  to  the  time  of  Cicero,  and  even  later. 

The  contemiK>raries  of  Augustus  were  ambitious  of  measuring  their 
powers  with  the  Greeks  in  a  more  original  way.  The  number  of  ama- 
teurs who  attempted  to  shine  in  tragic  composition  was  particularly 
great ;  and  we  find  mention  made  even  of  works  of  the  emperor  him- 
self. Hencp  there  is  strong  reason  for  supposing  that  Horace  wrote 
his  epistle  to  the  Pisos  chiefly  with  a  view  to  deter  those  young  men 
from  so  dangerous  a  career,  as  they  were  probably  infected  by  the 
prevalent  literary  passion  withoub  posseteing  the  requisite  talents. 
One  of  the  most  refiowned  tragic  poets  of  that  age*was  Asinius  Pollio, 
a  man  of  impassioned  disposition,  as  Pliny  informs  us,  and  who,  in 
plastic  works,  was  fond  of  whatever  bore  the  same  character.  It  was 
he  who  brought  with  him  from  Rhodes  the  well-known  group  of  the 
Famesian  Bull,  and  erected  it  at  Rome.  Ovid,  who  tried  so  many 
departments  of  poetry,  likewise  attempted  tragedy,  and  was  the  author 
of  a  '  Medea ; '  and  Quintilian  asserts  that  he  proved  here,  for  once, 
what  he  could  have  done  had  he  chosen  to  restrain  himself,  instead  of 
yielding  to  his  natural  propensity  to  diffiiseness. 

These  and  all  the  otiier  tragic  attempts  of  the  Augustan  age  have 
X)erished.  Yet,  according  to  all  appearances,  the  loss  to  the  Interests 
of  dramatic  art  is  not  very  great.  The  Grecian  tragedy  had  at  first  to 
struggle  in  Rome  with  all  the  inconveniences  of  a  plant  removed  to  a 
foreign  soil :  the  Roman  religion  Vras  in  some  degree  related  to  the 
Greek,  though  by  no  means  so  completely  the  same  as  many  have 
supposed ;  but  the  heroic  mythology  of  the  Greeks  was  merely  intro- 
duced into  Rome  by  the  poeta^  and  was  in  nowise  connected  with  the 
national  recollections. 

From  the  sole  specimen  of  the  tragic  talent  of  the  Romans  that 
remains  to  us  it  would,  however,  be  unfair  to  draw  a  conclusion  as  to 
the  productions  of  better  times  :  we  allude  to  the  ten  tragedies  which 
go  vmder  the  name  of  Seneca.     [Seneca,  in  Bioo.  Div.] 

With  pagan  Rome  fell  ancient  dramatic  art  Nevertheless  there  are 
one  or  two  links  of  connection  between  the  ancient  drama  and  that  of 
the  middle  ages,  which  modern  writers  have  not  always  observed. 
There  are  even  still  existing  some  fragments  of  a  play  in  Greek  iambics 
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on  a  Jewish  Scripture  subject,  taken  from  the  Exodus  or  departure  of 
the  Israelites  from  Egypt.  The  principal  characters  axe  "Moses, 
Sapphora,  and  God  from  the  bush,"  that  is,  God  speaking  from  the 
burning  bush.  Moses  delivers  the  prologue  in  a  speech  of  sixty  lines, 
and  his  rod  is  turned  into  a  serpent  on  ti^e  staee.  The  author  of  this 
piece,  a  Jew  named  Ezekiel,  is  supposed  by  Wai*ton,  the  historian  of 
English  poetry^  to  have  written  it  after  the  destruction  of  Jerusalem, 
to  inspire  his  dispersed  and  captive  brethren  with  hopes  of  deliverance 
under  a  new  Moses,  and  to  have  composed  it  in  imitation  of  the  Greek 
drama,  at  the  close  of  the  2nd  century.  (See  the  edition  and  German 
translation  of  L.  M.  PhiHpson,  Berlin,  1830,  8vo.) 

It  appears  that  in  the  first  ages  of  Christianity  any  one  connected 
with  the  theatre  was  not  allowed  baptism.  Among  "the  fathers," 
Cyril  declares  that  when  in  our  baptism  we  say  "  I  renounce  thee, 
Satan,  and  all  thy  works  and  pomps,"  those  pomps  of  the  devil  are 
stage-plays  and  the  like  vanities.  TertuUian,  in  like  manner,  affirms 
that  they  who  in  baptism  renounce  the  devil  and  his  pomps  cannot  go 
to  a  stage-play  without  turning  apostates.  Augustine,  Cyprian,  Basil, 
and  Clement  of  Alexandria  are  no  less  vehement  on  the  same  point ; 
and  Chrysostom  exclaims  loudly  against  such  as  could  listen  to  a 
comedian  with  the  same  ears  with  which  they  heard  an  evangelical 
preacher. 

But  when  the  blind  zeal  of  the  fathers  against  all  heathen  literature 
had  been  ironically  seconded  by  the  emperor  Julian  with  an  edict  for- 
bidding any  Christian  to  be  taught  in  Uie  heathen  schools  or  to  make 
use  of  that  learning,  t^o  ecclesiastics  of  that  time,  of  considerable 
learning,  undertook  to  supply  in  some  degree  the  deficiency  of  instruc- 
tion and  entertainment  experienced  by  their  Christian  brethren  from 
the  operation  of  Julian's  law.  These  were  Apollinarius,  bishop  of 
Laodicea,  and  his  father,  a  priest  of  the  same  city.  [Apollinarius, 
in  Bioa.  Drv.]  The  latter  not  only,  in  treating  Scriptural  subjects. 
Imitated  on  a  large  scale  the  great  epic  and  lyric  poets  of  Greece,  but 
also  turned  various  historical  passages  of  the  Old  and  New  Testament 
into  comedies  and  tragedies  after  the  Greek  model.  Gregory  Nazian- 
zenuB,  archbishop  of  Constantinople,  is  said  to  have  Avritten  plays ;  one 
only  of  those  attributed  to  him  is  extant,  a  tragedy  entitled  '  Christ's 
Passion ; '  stated  to  be  an  imitation  of  Euripides,  but  made  up,  in  &bct^ 
of  scraps  from  that  author.  It  is  not  known  whether  the  religious 
dramas  of  the  ApolUnarii  perished  so  early  as  some  of  their  other 
writings,  which  were  ordered  to  be  destroyed  for  the  very  common 
ofifence  of  heresy ;  but  certain  it  is  that  the  species  of  literary  culture 
which  they  endeavoured  to  supply  gradually  disappeared  before  the 
progress  of  Constantine's  establishment. 

In  the  general  extinction  of  polite  literature  and  liberal  art,  which 
darkened  for  so  many  centuries  the  moral  face  of  Europe,  every  trace 
of  truly  dramatic  performance  or  composition  seems  to  have  disap- 
peared. The  Satumalian  pageants — ^the  Feast  of  Fools,  the  Feast  of 
the  Ass,  &c., — exhibited  during  that  long  interval,  diiefly  at  the 
Christmas  and  New  Year  festivities,  claim  mention  here,  not  as  bearing 
much  affinity  to,  but  merely  as  in  some  degree  filling  up  the  place  o^ 
the  old  theatricsJ  portion  of  the  religious  celebrations.  To  arrive  once 
more  at  any  indication  of  the  general  existeace  of  what  can  with  pro- 
priety be  called  a  religious  drama,  we  must  descend  to  a  later  period 
of  European  history.  And  as  in  each  of  the  great  nations  of  modem 
Europe  this  religious  drama  gave  way  but  gradually  before  that  rise 
of  the  modem  stage  which  accompanied  the  revival  of  letters,  and  has 
even,  in  one  of  those  nations,  strongly  maintained  its  ground  until  very 
recent  times,  so  as  to  become  permanently  incorporated,  as  it  were, 
with  the  national  theatre,  we  can  most  conveniently  and  effectively 
give  such  more  particular  notice  of  it  in  each  nation  as  we  have  to 
present  to  our  readers,  in  combination  with  the  rapid  view  which  we 
have  to  take  of  the  rise  and  progress  of  the  modem  stage  in  each  of 
the  five  great  literary  countries  of  Europe^  namely,  in  Italy,  Spain, 
France,  Germany,  and  England. 

Italian  Drama. — After  the  long  sleep  of  the  true  dramatic  and 
theatrical  spirit  in  the  middle  -ages,  which  began  to  dawn  again  in 
mysteries  and  moralities  independent  of  classical  models,  the  first 
endeavour  to  imitate  the  ancients  in  their  theatre,  as  in  other  depart- 
ments of  art  and  poetry,  was  made  by  the  Italians.  Nevertheless, 
apart  from  the  religious  plays,  we  find  in  the  earliest  dramatic  attempts 
of  modem  Italy  upon  secular  subjects  a  thorough  independence  of  the 
classical  rules.  It  la  needless  to  follow  through  a  series  of  now 
unknown  names  of  persons  who  have  written  plays  or  translated  them 
from  the  ancient  classic  authors.  It  will  be  sufficient  to  state  that 
the  Italians  never  had  a  national  drama  in  the  higher  sense  of  the 
word.  The  comedies  of  Porta  possess  some  merit,  and  the  plays  of 
Alfieri  [Alfiebi,  in  Bioo.  Drv.],  composed  upon  a  strictly  cla^saical 
model,  are  admirable  and  powerful  works,  but  they  have  no  pretence 
to  nationality,  though  intended  to  promote  a  desire  for  freedom 
among  his  countrymen.  The  Italians,  however,  were  fond  of  theatrical 
representations,  and  Trissino,  Ariosto,  Bibbiena,  and  Macchiavelli,  all 
wrote  comedies  in  imitation  of  the  antique. 

But  something  new  was  required ;  and  Ottavio  Rinnuocini  invented 
the  melodrama,  which  more  commonly  took  the  name  of  opera  per  miimca, 
and  which  we  now  briefly  term  the  opera.  The  magic  power  of  this 
union  of  music  with  the  romantic  diama  completed  the  triumph  of 
the  latter  among  the  Italians  of  the  17th  century ;  for  not  only  was 
this  musical  melo-dnona  thencef  or^'ard  their  prime  theatrical  favourite^ 
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but  the  ordmarj  drama  itself  was  no  longer  tolerated  except  under  the 
romantic  garb^  and  the  Spanish  aohool  became  for  a  time  lixe  modeL 

At  the  same  time  the  public  continued  their  favour  to  a  species  of 
comedy,  or  rather  comic  recitation,  which  in  Italy  seems  to  have  been 
in  ah  times  peculiarly  national  This  was  called  the  commedia  a 
toggetto  or  commedia  dcW  arte*  It  consisted  of  the  mere  outline  of  a 
dramatic  composition,  wherein  the  parts  very  slightly  sketched  were 
assigned  to  the  sevenil  performers,  who  were  to  fiU  them  up  eztempo- 
rarily.  These  sketches  were  called  Kenarj,  from  their  containing 
merely  the  argument  of  each  scene  :  those  of  the  comedian  Flaminio 
Scala  were  particularly  celebrated.  Some  of  these  impi'oviaatonf 
especially  those  who  appeared  in  the  standing  masks  of  Arlecchino, 
Pantalone,  Pundnella,  &c.,  displayed  a  liveliness  of  humour  which,  in 
spite  of  the  great  mass  of  empty  buflFoonery  by  which  they  were 
accompanied,  made  this  kind  of  performance  long  continue  to  be  well 
received  by  the  Italians,  until  the  more  general  cultivation  given  to 
the  higher  dramatic  departments,  and  the  general  advance  of  social 
refinement,  caused  the  improvisatory  masks  to  be  finally  abandoned  to 
the  populace. 

The  task  of  classicising  the  musical  drama  was  undertaken  first  by 
Apostolo  21eno,  and  afterwards,  with  more  success,  by  the  Abate 
Metastasio.  [Zeni  (Apostolo  Zeno),  and  Metastasio,  in  Bioa.  Div.] 
They  were  both  of  the  French  school,  though  Metastasio  borrowed 
much  of  his  intrigue  from  the  Spanish  dramatists,  especially  from 
Calderon,  but  failed  to  impart  the  spirit.  Goldoni,  about  1750,  began 
to  produce  at  Venice  his  comedies,  formed  generally  on  the  French 
models  [GOLDOiri,  in  Bioo.  Div.],  and  display^  such  abundant  nature 
and  fegrtility  in  painting  the  manners  and  the  follies  of  his  own  age 
and  country,  that  at  length  he  brought  the  comedy  of  character  into 
vogue,  to  the  discredit  both  of  the  improvisatory  farce  and  the  melo- 
drame.  His  first  successes,  however,  received  a  severe  check.  The 
injury  sustained  by  the  masked  and  improvisatory  comedy,  for  which 
the  company  of  Sacchi  in  Venice  had  the  highest  talents,  was  one  of 
the  causes  that  led  to  the  production,  at  this  period,  of  the  fantastic 
dramas  of  GozzL  [Gozzr,  Count  Carlo,  in  Bioo.  Div.]  These  are 
fairy  tales  in  a  dramatic  form,  in  which,  however,  along  with  the 
wonderful,  versified,  and  serious  part,  this  author  introduced  the  whole 
of  the  masks,  and  aJlowed  them  the  most  imrestrained  development, 
and  the  extravagant  caricature  of  the  Italian  masks  formed  an  admi- 
rable contrast  to  the  wild  wonders  of  the  fairy  tale. 

In  the  latter  period  of  the  last  century,  Alfieri  opened  a  new  sBra  of 
Italian  tragedy.  [Alfieri,  in  Bioo.  Div.]  He  adhered  indeed  to  the 
established  classic  school,  took  his  subjects  chiefly  from  ancient  story, 
and  was  a  strict  observer  of  the  unities.  Since  his  time  Monti  and 
Manzoni  are  the  only  names  that  require  to  be  mentioned  among 
dramatic  writers. 

Spanish  Drama. — In  Spain,  as  elsewhere,  it  was  the  church  that 
gave  birth  to  the  modem  drama ;  but  this  remarkable  circumstance  is 
peculiar  to  Spain,  that  while  in  the  other  great  nations  of  Europe  the 
mature  development  of  the  drama  detached  it  wholly  from  the  service 
of  religion,  in  the  peninsula,  on  the  contrary,  the  greatest  dramatic 
geniuses  constantly  devoted  a  large  portion  of  their  efforts  to  religious 
compositions  for  ecclesiastical  purposes ;  and  the  most  perfect  of  all 
the  Spanish  theatrical  poets  made  such  compositions  his  favourite 
occupation.  Owing  to  this  very  striking  peculiarity  of  the  Spanish 
stage,  the  source  of  which  also  wiU  be  indicated  below,  we  defer  some 
further  notice  of  the  spiritual  plays  of  the  Spaniards  until  we  come  to 
particularise  the  several  species  of  their  dramatic  productions  as  exhi- 
bited in  the  most  advanced  period  of  their  theatre. 

The  earliest  performance  that  can  strictly  be  called  theatrical  of 
which  we  find  any  mention  in  the  Spanish  annals,  is  that  exhibited  in 
1414  at  the  coronation  festival  of  Ferdinand  the  Good,  king  of  Arragon. 
It  was  &om  the  pen  of  the  Marquis  de  Villena,  a  man  who  possessing 
intellectual  acquirements  prodigious  for  the  time  in  which  he  lived, 
marched  boldly,  as  a  writer,  in  advance  of  his  age  and  nation — so 
boldly,  indeed,  tiiat  all  his  writings  were  burned  after  his  death,  and 
this  piece  among  them,  so  that  its  very  title  has  perished.  We  only 
learn  that  it  was  an  allegorical  play,  wherein  figured  the  personages  of 
Justice,  Peace,  Truth,  and  Clemency ;  so  that  it  seems  to  have  belonged 
to  the  class  of  moralities  in  vogue  for  a  while  in  the  infancy  of  the 
Spanish  drama,  and  which  Cervantes  afterwards  revived.  Shortly  after 
this  attempt  of  Villena,  his  friend,  the  Marquis  de  Santillana,  a  man 
of  equally  extensive  knowledge,  and  of  equal  freedom  both  of  thought 
and  pen,  dramatised,  under  the  title  of  '  Comediete  de  Ponza,' 
the  incidents  of  a  naval  action  which  took  place  in  1485,  near  the 
island  of  Ponza,  between  the  Genoese  and  the  Arragonese,  and  in 
which  the  latter  were  defeated.  This  piece  was  never  acted,  nor  was 
it  printed  among  the  author's  works ;  its  title,  quoted  in  his  letters, 
was  all  that  was  known  of  it  until  Sr.  Martinez  de  la  Rosa  about 
thirty  years  ago  discovered  it  among  the  manuscripts  in  the  Royal 
Library  of  Paris.  This  interesting  relic  of  the  earliest  efforts  of  the 
dramatic  genius  of  Spain  exhibits  remarkable  skill  in  the  handling  of 
an  historical  occurrence,  as  well  as  great  beauty  of  plot,  dialogue,  and 
Tersification.  i 

It  was  near  the  close  of  the  15th  century  that  a  sort  of  theatre  was 
first  established  in  Castile.  The  earliest  dramatic  attempt  in  this 
division  of  the  peninsula  was  made  by  Juan  de  la  Encina,  who  excelled 
in  light  poetry,  and  whose  numerous  works  form  a  canciouero  of 


themselves.  After  extending  the  field  of  religious  representatioiis 
by  composing  for  exhibition  on  festival  days  a  number  of  autos, 
wherein  we  find  not  mere  paraphrases  of  Scripture,  but  oon^eptions 
of  the  poet's  own,  together  with  a  certain  dignity  of  action  and 
language,  he  formed  the  project  of  carrying  the  stage  beyond  the  walls 
of  the  church.  With  this  view  he  composed  some  small  pastoral 
pieces,  which  he  denominated  eclogues.  These  pieces,  ia  which  he 
himself  enacted  the  principal  parts,  were  first  exhibited  at  the  houses 
of  the  Admiral  of  Castile  and  the  Duchess  del  Infantado.  As  their 
name  indicates,  they  consisted  of  nothing  more  than  a  dialogue 
between  two  or  more  shepherds.  The  author,  imitating  Virgil,  used 
this  expedient  in  the  first  instance  to  celebrate,  by  means  of  allusion, 
some  particular  event,  such  as  the  conclusion  of  a  peace,  or  the  return 
of  a  prince:  and  next,  he  invented  some  short  and  simple  action 
wherein  he  brought  into  play  the  passions  of  his  Interlocutors  them- 
selves. These  little  pieces,  interrupted  by  dances  and  ending  with 
songs  (viUancicos)  usually  contained  also  some  farcical  scenes ;  so  that 
they  may  be  said  to  have  comprised  at  once  the  elements  of  the 
comedy,  the  ballet,  and  the  vaudeville ;  and  they  have  in  them  much 
grace  and  wit,  as  well  as  nature  and  liveliness.  The  first  performance 
of  these  pastoral  comedies  took  place  in  the  year  1492,  so  memorable  in 
the  Spanish  annals  as  being  that  of  the  conquest  of  Granada  and  the 
discovery  of  the  New  World. 

About  the  same  time  appeared  the  famous  '  Celestina,'  begun  by 
Rodrigo  Cota  and  finished  by  Fernando  Rojas  de  Montalvin.  Though 
entitled  a  "  tragi-comedy,"  it  was  never  performed,  nor  was  it  capable 
of  being  so,  as  it  was  in  reality  but  a  tale  told  in  dialogue.  Teb  the 
singular  merit  of  this  truly  primitive  composition,  which  went  through 
several  editions,  and  was  translated  into  almost  every  European 
language,  contributed  much  to  the  advancement  of  we  stage  by 
furnishing  a  genuine  model  of  dramatic  diction. 

It  was  in  ^e  beginning  of  the  Idth  century  that  to  these  various 
attempts  succeeded  the  first  regular  Spanish  dramas,  but,  through  a 
singular  concurrence  of  circumstances,  they  appeared  out  of  Spain. 
Bartolome  de  Torres-Naharro,  long  a  captive  in  the  hands  of  tixe 
Moors,  and  residing  at  Rome  after  his  redemption,  there  composed 
some  comedies  in  his  native  language,  and  got  them  performed  at  the 
tasteful  and  voluptuous  court  of  Leo  X.  In  the  compositions  of 
Torres-Naharro,  though  little  known,  and  unjustly  depreciated  by 
Signorelli  in  his '  Historia  Critica  del  Teatri,'  there  is  much  happiness 
of  invention,  well-drawn  character,  and  spirited  dialogue ;  they  have 
also  the  licentious  tone  of  the  Italian  comedies  of  that  period,  and 
contain  some  strokes  of  a  malicious  boldness  peculiar  to  the  author, 
who,  though  a  priest,  and  living  at  the  pontifical  court,  composed 
satires  against  the  church  such  as  Luther  himself  might  have  dictated. 
He  also  invented  the  introi'to,  or  prologue,  and  gave  to  the  acts  the 
name  which  they  have  ever  since  borne,  of  jomadas,  that  is,  journeys 
or  stages,  alluding  to  the  pauses  or  resting-places  for  the  actor  and  the 
spectator. 

No  sooner  did  Naharro's  pieces  find  their  way  to  Spain  (about  1520) 
than  they  were  proscribed  by  the  Inquisition,  so  watchful  to  extir- 
pate every  trace  of  Protestantism.  The  like  sentence  fell  upon  those 
written  shortly  after  in  Germany  by  the  author  of  the  'Satire  on 
Women,'  Cristoval  de  CastiUejo,  secretary  to  the  emperors  Maximilian 
and  Ferdinand.  These  latter  pieces,  which  it  was  not  deemed  prudent 
to  publish  among  the  author's  works  when  the  prohibition  was  taken 
off  in  1573,  but  which  are  known  to  have  been  of  the  satirical  and 
licentious  class,  are  entirely  lost.  So  that  the  Spanish  stage  presents 
the  singular  phenomenon  of  having  really  had  two  infancies.  The 
first  attempts  in  regular  dramatic  composition  being  suppressed  by  the 
formidable  authority  above-mentioned,  found  no  imitators,  and  even 
seem  to  have  been  completely  forgotten,  for  it  was  a  play  of  Ariosto's 
that  was  exhibited 'at  the  marriage  of  an  infanta  1h  1548.  Some  few 
classical  scholars,  indeed,  as  Viilalobos,  Feman  Perez  de  Oliva,  and 
Simon  de  Abril,  strove  to  bring  forward  the  ancients  as  dramatic 
models,  by  translating  Plautus,  Terence,  and  Aristophanes ;  but  their 
works  were  still  less  adapted  to  take  possession  of  the  national  mind. 
So  that  while,  of  those  dramatic  productions  which  Spain  already 
possessed,  one  part  lay  hidden  in  the  libraries  of  a  few  of  the  learned, 
and  the  other  buried  in  the  archives  of  the  Inquisition,  the  people 
were  abandoned  to  the  gross  merriment  of  the  jugglers  and  buffoons. 
Hence  it  is  that  Schlegel,  Bouterwek,  Sismondi,  and  almost  every 
other  foreign  critic,  apparently  ignorant  even  of  the  names  of  the  first 
dramatic  writers  of  Spain,  make  no  mention  of  them,  but  fix  the 
middle  of  the  16th  century  as  the  period  of  the  earliest  origin  cf  the 
Spanish  drama. 

The  founder  of  the  truly  national  and  popular  theatre  of  Spain  was 
Lope  de  Rueda,  of  Seville,  who  quitted  his  trade  of  a  goldbeater  to  join 
a  company  of  strollers,  of  whom  be  shortly  became  the  chief,  or, 
according  to  the  Spanish  expression,  the  autor.  This  title,  derived,  not 
from  the  Latin  auctor,  but  from  auto,  an  act  or  performance,  was  at 
that  time  given  to  one  who  composed  and  recited  pieces,  and  is  still 
retained  to  signify  the  manager  of  a  company  of  comedians.  Lope  de 
Rueda  united  the  two  kinds  of  talent  necessary  to  an  autor  of  that 
period ;  had  prodigious  success ;  was  unanimously  declared  to  be  both 
a  great  poet  and  a  great  performer ;  and  the  grandees  of  the  time 
crowded  to  the  diversion  which  his  exhibitions  atibrded  them  from  the 
gloomy  gravity  of  the  palace  of  Philip  II.      The  few  of  his  plays. 
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pastoral  dialogues^  kc,  that  remain,  are  distinguiBhed  for  natural  grace 
and  liveliness ;  and  though  these  are  all  in  proee^  he  wrote  with  equal 
&cility  in  verse. 

"In  the  time  of  this  celebrated  Spanish  actor,*'  says  Cervantes 
in  the  preface  to  his  own  published  plays, ''  the  whole  wardrobe  of  an 
autor  could  be  thrust  into  a  bag :  there  were  three  or  four  close  vests 
of  white  skin  trimmed  with  gilt  leather,  and  the  like  number  of  beards, 
wigs,  and  trunk  hose.  The  plays  were  colloquies  in  the  manner  of 
eclogues,  between  two  or  three  shepherds  and  some  shepherdess,  and 
were  eked  out  with  two  or  three  interludes  (entremeies)  exhibiting 
sometimes  the  character  of  a  negrees,  sometimes  of  a  bravo,  sometimes 
of  a  simpleton,  sometimes  of  a  Biscayan;  for  these  characters  and 
many  others  Lope  represented  with  the  greatest  truth  and  perfection 
imaginable.  At  that  time  there  were  neither  machinery,  nor  decora- 
tions, nor  combats  between  Moof  and  Christian,  on  foot  or  on  horse- 
back :  there  were  no  figures  made  to  issue  through  the  boards  of  the 
stage  as  from  the  centre  of  the  earth ;  still  less  were  any  angels  or  souls 
let  down  from  heaven  upon  clouds.  The  stage  consisted  of  four  planks, 
laid  in  a  square  form  across  four  benches,  which  raised  them  four 
hands  from  the  ground.  The  whole  decoration  consisted  of  an  old 
coverlet,  which  was  drawn  from  one  end  to  the  other  by  two  cords,  to 
make  what  was  called  the  vettiario,  or  dresBing-room,  and  behind 
which  were  the  musiciaafl,  who  sang,  without  the  guitar,  some  ancient 
romance," 

Shortly  after,  Juan  de  Malara,  a  celebrated  professor  of  the  htmaniHet, 
caused  a  versified  drama  of  his,  entitled  *  Locusta,'  which  he  had 
written  at  first  in  Latin,  to  be  acted  at  Salamanca.  Then  came  an 
actor  of  Toledo,  named  Navarro,  who,  Cervantes  tells  us,  converted 
the  manager's  clothes'-bag  into  the  more  important-looking  form  of 
trunks  and  portmanteaus ;  brought  forth  the  music  from  behind  the 
hanging ;  took  the  false  beards  from  the  chins  of  those  whose  parts 
did  not  require  them;  invented  machinery,  clouds,  thunder  and 
lightning,  duels  and  battles.  Moral  development,  too,  accompanied 
this  material  progress:  the  pieces  now  began  to  display  something 
like  a  plot,  and  some  of  the  animation  which  arises  from  conflicting 
interests  and  passions.  The  titles  of  a  few  of  these  may  afford  some 
notion  of  this  tannsitional,  or,  more  prop^ly,  adolescent  period  of  the 
Spanish  theatre :  there  were,  for  instance,  '  Dido  and  ^neaa,  or  the 
Pious  Trojan,'  '  The  Grand  Prior  of  Castile,'  *  Loyalty  against  One's 
King,'  '  The  Sun  at  Midni^t  and  the  Stars  at  Noon,'  '  The  Takmg 
of  Seville  by  St.  Ferdinand,'  and  '  The  Cortes  of  Death ; '  the  costume 
of  which  latter  piece  is  so  humorously  described  in  a  passage  of  the 
second  part  of  Don  Quixote. 

About  1680  were  established  at  Madrid  the  two  theatres  de  la 
Cniz  and  dd  Principe,  which  are  still  existing;  and  now  some  superior 
minds  turned  their  efforts  to  dramatic  composition,  which  had  hitherto 
been  left  entirely  to  the  managers  of  strolling  companies.  Cervantes, 
just  returned  from  his  eventful  AJgerine  captivity,  was  one  of  the 
oarliest  adventurers  in  this  career.  "  I  was  the  first,"  he  tells  us, 
*'that  exhibited  the  imaginings  and  hidden  thoughts  of  the  soul,  by 
bringing  forward  moral  charibcters  on  the  stage,  which  I  did  with 
-warm  and  general  applause  from  the  public.  I  wrote  at  that  period 
pome  twenty  or  thirty  plays,  which  were  all  acted  unaaluted  by 
cucumbers  or  any  other  matters  eonvenient  for  pelting  with ;  they 
i-an  their  course  free  from  hissing,  shouting,  or  clamour."  Cervantes, 
indeed,  advanced  the  Spanish  drama  most  importantly,  both  as  to 
dramatic  invention  and  moral  dignity.  His  '  Numanda,'  in  particular, 
one  of  the  only  two  of  these  his  earlier  dramatic  productions  that 
have  found  their  way  to  ihe  press,  ia  very  remarkable  in  the  dramatic 
history  of  Europe.    [Saatedra,  in  Bioo.  Div.] 

Cervantes  wrote  at  Madrid;  and  at  the  same  time  Juan  de  la 
Cueva  produced  some  dramas  on  the  stage  of  Seville,  reducing  to  four 
the  number  of  jomadas,  or  acts,  which  had  hitherto  been  five  or  six. 
The  day's 'performance  then  consisted,  besides  the  principal  piece,  of 
three  entremeeetj  <^  interludes,  played  between  the  acts,  and  a  little 
ballet.  Valencia,  too,  which  had  always,  in  arts  and  letters,  its  rival 
Bcho(^  to  that  of  Seville,  made  some  advances  in  the  dramatic  career. 
It  was  a  Valencian  poet,  Cristobal  de  Virues,  who  further  reduced 
the  number  c^  acts  from  four  to  three,  which  latter  number  was 
thenceforward  adhered  to  by  all  Spanish  writers.  "Until  then,** 
according  to  the  ludicrous  conceit  cSf  Lope  de  Vega,  "  ihe  Spanish 
drama  had  gone  on  all  /cure,  like  a  child,  because  it  wos  yet  in  its 
infancy." 

The  scenic  pomp  of  the  Spanish  theatre  had  already  made  great 
progress.  The  same  writer,  Rojas,  who  said  that  in  the  days  of  Lope 
de  Rueda  an  atOor  and  his  company  might  have  deposited  tiieir  bundle 
of  propettiet  upon  a  spider's  back,  relates  that  in  the  time  of  Cueva  and 
Virues,  women  played  thda*  parts  in  dresses  of  silk  and  velvet,  with 
chains  of  gold  and  pearls ;  that,  in  the  interludes,  airs  were  executed 
by  three  or  four  voices ;  and  that  even  hones  were  introduced  in  the  ' 
warlike  plays  to  complete  the  illusion. 

It  is  well  worthy  of  remark  that  already,  in  the  16th  century,  we 
find  in  Spain  the  contest  fully  and  warmly  engaged  between  the 
claims  of  the  dramatic  writers  to  an  absolute  independence  of  the 
classic  lilies,  and  the  critics  demanding  a  rigid  adherence  to  tiie 
precepts  of  Aristotle.  Thus  while  the  rhetorician  Pinciano  was 
zealously  conjuring  the  theatrical  writers  to  respect  the  unities,  for 
which  they  show^  little  regard,  one  of  them,  Juan  de  la  Cueva, 


openly  undertook,  in  his  'Exemplar  Poetico,'  the  defence  of  the 
dramatic  liberties.  He  claimed  them  as  the  ofibpring  of  that  succes- 
sion of  ages  which  had  abolished  all  antique  laws,— as  more  favourable 
to  the  boldest  flights  of  imagination, — and  in  fine,  as  better  adapted  to 
please  the  public.  But,  while  delivering  this  judicious  opinion,  he 
lays  down  such  maxims  for  the  regulation  of  this  dramatic  freedom  as 
good  sense  and  good  taste  must  ever  dictate,  though  his  countrymen, 
in  their  fiery  impatience  of  any  such  restriction,  have  not  paid  them 
sufficient  attention. 

The  Spaniards  had  conquered  the  Moors,  they  had  subdued  South 
America,  but  they  had  lost  the  more  important  part  of  their  liberties, 
and  they  had  become  the  willing  slaves  of  their  church.  They  hod 
glorious  recollections,  with  an  indomitable  personal  pride,  and  they 
still  retained  a  varnish  of  their  old  manners  and  feelings.  It  has  been 
well  observed  by  Mr.  H.  Chorley,  in  some  ingenious  papers  on  the 
Spanish  drama  in  'Fraser's  Magazine,'  for  1859,  that  there  is  no 
understanding  the  Spanish  drama  after  the  time  of  Lope  de  Vega, 
without  a  thorough  understanding  of  the  national  character.  The 
English  reader  who  meets  with  heroes  who  lie,  seduce  their  friends, 
wives  or  sisters,  and  murder  those  who  even  seek  interviews  with 
their  own ;  who  possess  few  or  no  estimable  qualities,  but  a  frantic 
bravery  and  readiness  by  fighting  to  wash  out  in  the  blood  of  their 
adversary  any  spot  on  their  honour  that  has  been  brou^t  to  light, 
cannot  but  consider  them  as  unnatural,  unless  they  recollect  that 
these  crimes  were  held  to  be  venial  if  accompanied  by  an  tmswerving 
faith  in  the  power  of  the  church  to  pardon  them,  and  a  belief  in  the 
might  of  a  miraculous  interposition  of  their  adopted  saints. 

The  Spanish  drama  attained  its  greatest  excellence  about  the  some 
time  that  it  flourished  in  England ;  and  by  some  an  affinity  has  been 
chdmed.  There  is,  in  fact,  but  little  resembluice  except  in  the 
freedom  of  both  from  the  conventional  classical  rules.  A  most  essential 
difference  is  pointed  out  by  Mr.  G.  H.  Lewes,  in  his  'Spanish  Drama' 
(Knight's  '  Weekly  Volumes,'  1846),  in  the  one  being  an  evolution  of 
plot,  the  other  an  evolution  of  character  and  passion ;  that  the  one,  so 
far  resembling  the  drama  of  other  southern  nations,  is  objective,  the 
other,  like  most  of  the  northern  nations,  eubjective.  He  says, "  Calderon 
and  Shakspere  are  the  opposite  poles  of  intellectual  action.  The  ten* 
dency  of  the  Spaniard  is  to  transform  all  thoughts  into  sensations ; 
that  of  the  Englishman  to  transform  all  sensations  into  thoughts." 
The  Spanish  drama  depicts  personificalions  or  actions,  but  developes 
none  of  the  subtler  traits  of  character.  The  Spanish  people  admired 
a  devoted  loyalty  to  their  monarch,  a  blind  faith  in  their  religion,  and 
unquailing  courage.  These  constituted  a  hero.  In  a  somewhat  milder 
form  these  requisites  were  also  necessary  to  their  heroines. 

Such  was  the  public  mind  upon  which  Lope  de  Vega  arose  to 
exercise  his  marvellous  fertility  of  dramatic  invention  and  facility  of 
metrical  composition.  He  hod  the  first  great  requisite  for  success  in 
this  career,  a  most  thorough  knowledge  of  the  tastes  and  passions  of 
the  people  for  whom  he  wrote ;  but  that  further  and  nobler  merit,  an 
elevated  view  of  his  art  and  deep  devotion  to  it  for  its  own  sake,  he 
never  evinced.  [Vega,  Lope  de,  in  Bioo.  Drv.l  Contemporary,  or 
nearly  so,  with  Vega,  there  were  many  imitators  of  him,  but  none  who 
approached  him  in  excellence.  But  near  the  close  of  his  life  arose 
Calderon  de  la  Bursa  [Bioo.  Div.],  who  was  destined  to  super- 
sede him,  or  nearly  so,  in  the  estimation  of  his  countrymen.  To 
him  succeeded  Moreto,  who,  with  less  of  the  national  fire,  paid 
somewhat  more  attention'  to  the  development  of  character  in  his 
plays;  and  Qabriel  Tellee,  who  wrote  under  the  assumed  name  of 
Tirso  de  Molina,  whose  plays  are  chiefly  remarkable  for  their  want 
of  gaiety,  and  a  frequent  disregard  of  probability.  [TELLB2,  in  Bioo. 
Drv.] 

It  is  remarkable  that  during  this,  the  most  brilliant  p^od  of  the 
Spanish  stage,  the  ooundl  of  Castile  ventured  to  propose,  as  a  condition 
of  Uie  re-opening  of  .the  theatres,  which,  on  account  of  court  mournings, 
had  remained  shut  from  1644  to  1649,  that  the  plays  to  be  performed 
should  be  confined  to  subjects  of  good  example  taken  from  edifying 
lives  and  deaths,  without  any  mixture  of  love;  that  consequently, 
nearly  all  those  which  had  theretofore  been  acted  should  be  prohibited, 
especially  the  works  of  Lope  de  Vega,  which  had  been  so  prejudicial  to 
good  morals.  But  fortunately,  the  taste  of  ihe  monarch,  in  accordance 
with  that  of  the  public,  made  him  reject  the  proposal  of  his  austere 
advisers. 

The  patronage  of  the  monarch,  the  court,  and  the  nation,  had  thrown 
a  multitude  of  literary  men  into  that  career,  then  the  most  honoured 
and  tile  most  lucrative.  Thus,  besides  Moreto,  who  has  been  considered 
as  one  of  the  models  of  Moli^re,  there  were  a  host  of  dramatists  of  the 
second  order,  at  the  head  of  whom  must  be  ranked  Francisco  de  Rojks, 
who  had  all  the  qualifications  of  Moreto,  but  exceeded  him  in  his 
defects.  Then  follow  Guillen  de  Castro,  Ruis  de  Alarcon,  La  Hoz, 
Diamante,  Mendosa,  Belmonte,  the  brothers  Figueroas  (who  wrote  con- 
jointly, like  the  French  vaudevillists  of  the  present  day).  Cancer, 
Enciso,  Salaear,  and  Banoes  Candamo,  each  of  whom,  though  estab- 
liriiing  no  school,  produced  at  least  some  important  composition. 

The  disast^v  that  befel  the  Spanish  monarchy  in  the  latter  years  of 
the  reign  of  Philip  IV.,  together  with  a  succession  of  court  mournings 
wfaidi  closed  the  theatres  for  a  considerable  time,  gave  the  first  blow 
to  the  dramatic  art  in  Spain.  In  1665,  the  death  of  that  prince,  who 
had  been  its  most  sealous  protector,  gave  the  signal  for  its  rapid  and 
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thorough  decline.  His  successor,  the  imbecile  Charles  II.,  was  yet  in  | 
his  infancy ;  and  the  queen-regent  signaUsed  the  commencement  of  her 
administration  by  a  decree,  dictated  no  doubt  by  her  spiritual  director, 
the  Jesuit  Nitard,  and  certainly  unique  in  dramatic  history ;  she  com- 
manded "  that  all  plays  do  cease  until  the  king  my  son  shall  be  old 
enough  to  be  entertained  by  them."  Although  this  strange  order  could 
not  be  rigorously  executed,  yet  the  decay  was  so  great  that,  in  1679, 
at  the  marriage  of  Charles  II.  with  a  niece  of  Louis  XIV.,  wherein  all 
possible  magnificence  was  displayed,  no  more  than  three  companies 
could  be  got  together  to  perform  at  court. 

During  this  period  one  writer  alone  endeavoured  to  support  the 
tottering  stage ;  Solis,  the  eloquent  historian  of  the  conquest  of  Mexico, 
likewise  devoted  to  the  service  of  the  theatre  his  brilliant  imagination, 
polished  wit,  and  glowing  style.  He  has  left  us  several  plays  well 
worthy  of  the  dramatic  period  which  he  survived,  one  of  which  espe- 
cially, entitled  'Love  h.  la  Mode'  (El  Amor  al  Uso),  has  peculiar 
excellence. 

With  Solis  may  be  said  to  have  expired  the  Spanish  theatre  properly 
so  called.  The  elevation  of  Philip  V.  to  the  throne  of  Spain  having 
given  prevalence  to  the  French  taste,  and  introduced,  at  court  at  least, 
the  habits  and  manners  of  the  court  of  Louis  XIV.,  the  Spaniards, 
after  having  been  the  dramatic  precursors  and  teachers  of  the  French, 
were  content  to  become  their  humble  translators  and  copyists.  In  the 
course  of  the  18th  century,  it  is  true,  some  attempts  to  re-erect  a 
national  drama  were  made  successively  by  Zamora,  Luzan,  Canizares, 
and  Jovellanos ;  but  these  honourable  endeavours  had  but  a  transitory 
success ;  and  to  arrive  at  a  work  of  originality — ^after,  however,  noticing 
as  such  the  minetea  (small  satirical  pieces)  of  Ramon  de  la  Cruz — ^we 
must  come  down  to  the  commencement  of  the  present  century,  to 
Moratin,  the  witty  and  elegant  author  of  '  The  Coffee-house,'  *  The 
Baron,' '  The  Maiden's  Yes,'  &c.,  and  next,  to  Martinez  de  la  Rosa,  who 
wrote  *  The  Mother  at  the  Ball  and  the  Daughter  at  Home.' 

The  few  specimens  of  the  Spanish  drama  in  the  classic  style,  consist 
chiefly  of  translations  from,  or  adaptations  of,  plays  from  the  Greek, 
the  Italian,  or  the  French ;  and  although  occasionally  a  mixture  of  the 
romantic  was  introduced,  they  never  became  popular,  and  are  not 
worth  enumerating. 

Although  the  performance  of  the  aiUos  sacramentalea  on  the  ordinary 
stage  was  suppressed  in  1765,  in  the  reign  of  Charles  III.,  yet  the 
seasons  of  Advent  and  Lent,  and  more  especially  the  Holy  Week,  are 
still  solemnised  by  the  like  representations  in  the  great  churches ;  a 
sort  of  stage,  called  the  monument,  is  erected  in  the  choir,  upon  which 
are  played  the  acts  of  the  Passion,  wherein  the  numerous  characters 
that  successively  figure  in  the  piece  still  wear  the  costume  of  the 
middle  ages  as  it  must  have  been  at  the  origin  of  these  exhibitions, — 
san-benitos,  black  masks,  high  pointed  caps,  long  skirts,  belts,  or  rather 
breastplates,  made  of  cords, — all  the  wardrobe,  in  short,  of  an  auto-da-fe 
procession. 

French  Dram>a. — In  France  the  mysteries  appear  to  have  had  their 
immediate  source  in  the  pilgrimages  so  common  in  those  days. 
Menestrier  tells  us  ('Representations  enMusique  Ancienneset  Modemes') 
that  the  pilgrims  to  the  Holy  Land,  St.  James  of  Qalicia,  Mont  St. 
Michel  in  Normandy,  and  the  various  other  places  of  pious  resort  in 
France  and  abroad,  used  to  compose  rude  songs  on  their  travels, 
wherein  they  introduced  a  recital  of  the  life  and  death  of  Christ,  or  of 
the  last  judgment :  in  others  they  celebrated  the  miracles  of  saints, 
their  martyrdom,  and  divers  wonderful  visions  and  apparitions.  These 
pilgrims,  going  in  companies,  and  taking  their  stand  in  the  streets  and 
public  places,  where  they  sang  with  their  staves  in  their  hands,  and 
their  hats  and  mantles  covered  with  shells,  and  painted  images  of  various 
colours,  formed  a  kind  of  spectacle  which  pleased  the  public  of  that 
day,  and  at  Paris  excited  the  piety  of  some  of  the  citizens  to  raise  a 
f imd  for  purchasing  a  proper  place  in  which  to  erect  a  stage  whereon 
these  performances  might  be  regularly  exhibited  on  holidays,  as  well 
for  the  instruction  of  the  people  as  for  their  entertainment.  This 
appears  to  have  been  the  origin  of  the  society  at  Paris  called  the 
Brethren  of  the  Passion.  In  1402  Charles  VI.  authorised  these  exhi- 
bitions by  letters  patent ;  the  Premonstratensian  monks  gave  the  use 
of  a  great  hall  of  their  convent,  and  a  stage  was  constructed  in  it  upon 
which  the  fraternity  enacted  scriptural  pieces.  The  ecclesiastics 
crowded  to  these  exhibitions ;  stages  soon  arose  in  every  province ;  and 
the  myatdrcs  were  so  much  relish^,  that  on  holidays  the  hour  of  vespers 
was  hastened,  that  the  people  might  have  more  ample  time  to  be 
present  at  the  play.  The  brethren,  to  vary  the  attractions  of  the  per- 
formance, added  a  sort  of  farcical  interludes  or  after-pieces  of  a  merely 
worldly  character,  the  enacting  of  which  however,  careful  of  their  own 
histrionic  dignity,  they  delegated  to  a  junior  society  called  that  of  the 
Enfana  tans  Soucia.  These  latter  pieces,  in  allusion  to  their  burlesque 
and  buffoon  character,  were  denominated  aottiaes  or  sotiea. 

The  stage  upon  which  the  mysteries  were  played  consisted  of  several 
scaffoldings  one  above  another  :  the  most  elevated  of  ail  represented 
heaven ;  that  immediately  beneath  it,  earth ;  a  third,  still  lower,  the 
palace  of  Herod,  the  house  of  Pilate,  &c. ;  and  hell,  which  was  at  the 
bottom  and  in  front,  was  figured  by  the  gaping  mouth  of  a  dragon, 
which  opened  and  shut  as  the  devils  went  in  and  out.  On  each  side 
were  seats  rising  in  steps  one  above  another,  on  which  the  actors  rested 
when  they  were  not  upon  the  stage,  a  contrivance  not  very  favourable 
to  scenic  illusion ;  and  at  the  bads  was  a  recess,  with  curtains  drawn 


across  it,  for  the  exhibition  of  such  matters  as  were  supposed  to  take 
place  in  the  interior  of  a  house. 

Among  the  French,  as  elsewhere,  the  Passion  was  the  primary,  the 
most  constant,  and  most  solemn  subject  of  these  representations ;  the 
parts  of  Christ  on  the  cross,  Judas  hanging  himself,  kc.,  being  all 
played  by  real  persons,  sometimes  at  the  actual  peril  of  their  lives.  It 
seems  to  have  been  owing  chiefly  to  the  efforts  of  the  early  reformers 
to  difiuse  a  knowledge  of  the  Scriptures  among  the  people  that  the 
Romish  ecclesiastics  throughout  Europe,  as  one  means  of  securing  the 
fidelity  of  their  flocks,  proceeded  studiously  to  extend  the  field  of  the 
religious  representations  so  as  to  embrace  the  whole  series  of  Old  and 
New  Testament  history,  or  as  much  of  that  history  as  they  deemed  it 
prudent  to  disclose  to  the  multitude.  This  zealous  exertion  on  the 
part  of  the  Catholic  clergy  was  supported  by  all  the  authority  of  the 
Catholic  princes.  Thus  we  find  that  in  1641,  tmder  Francis  L,  the  per- 
formance of  a  grand  mystery  of  the  Acts  of  the  Apostles  waa  proclaimed 
with  great  solemnity  imder  the  royal  authority,  and  acted  at  Paris  in 
the  course  of  many  successive  days,  before  the  nobility,  clergy,  and  a 
great  concourse  of  people,  in  the  H6tel  de  Flandres,  These  plays, 
written  in  French  rhyme  by  .the  brothers  Qreban,  were  printed  in 
2  vols,  folio,  black  letter,  under  patent  of  the  king  to  one  GuUlaume 
Alabat,  of  Bourges.  The  dramatis  personse  are,  God  the  Father,  the 
Son,  and  the  Holy  Ghost ;  the  Virgin  and  Joseph ;  archangels,  angels, 
apostles,  and  disciples ;  Jewish  priests,  emperors,  philosophers,  magi- 
cians, Lucifer,  Satan,  Beelzebub,  Belial,  Cerberus,  and  a  multitude  of 
other  celestial,  terrestrial,  and  infernal  personages,  amounting  alto- 
gether to  nearly  five  hundred.  The  subjects  of  these  plays  are  chiefly 
scriptural ;  but  many  of  them  are  from  apocryphal  New  Testament 
subjects,  and  the  whole  forms  a  strange  medley  of  sacred  and  profane 
history.  This  grand  performance  was  executed,  not  by  any  standing 
company,  but  by  actors  selected  from  the  people  at  laige  after  trial  of 
the  merits  of  the  respective  candidates. 

Among  the  numerous  legendary  pieces,  one  of  the  most  carious 
extant  is  '  The  Mystery  of  the  Knight  who  gives  his  Wife  to  the  Devil' 
(Le  Mystdre  du  Chevalier  qui  donne  sa  Femme  au  Diable) ;  but  the 
most  universally  popular  of  them  all  seems  to  have  been  that  of  the 
miraculous  host,  or  consecrated  wafer,  torttured  by  a  Jew  at  Paris,  com- 
monly called  '  Le  Myst^re  de  la  Sainte  Hostie,'  two  several  vermons  of 
which  exist  in  black  letter. 

After  the  mystirea  and  the  aotieSt  and  during  their  continuance,  came 
the  mxyraliiia  and  the  farces^  of  which  the  clerks  of  the  Basoche  were 
the  inventors.  These  clerks  were  the  young  assistants  of  the  procu- 
reurs,  or  solicitors,  to  whom  Philippe  le  Bel  granted  the  privilege,  of 
choosing  from  among  themselves  a  chief,  to  be  called  their  king,  to 
have  supreme  jurisdiction  over  their  body,  and  even  to  coin  money  for 
currency  among  the  clerks.  Francis  I.,  in  requital  of  the  service  ren- 
dered him  bv  the  king  of  the  Basoche  and  6000  of  his  clerks  in 
marching  agamst  the  revolters  of  Guienne,  presented  them,  in  1547, 
with  an  extensive  promenade  groimd,  bordering  on  the  Seine,  which 
thence  took  the  name  of  Pr€  aux  Clerea.  As  early  as  the  commence- 
ment of  the  15th  century,  the  king  of  the  Basoche  used  every  year,  in 
July,  to  make  a  review  of  his  clerks,  divided  into  twelve  bands  under 
as  many  commanders.  After  the  review  they  went  and  offered  their 
salutations  to  those  gentlemen  at  the  head  of  the  logal  profession  who 
composed  the  parliament  of  Paris ;  and  then  they  went  and  performed 
a  morality  or  a  farce.  The  brethren  of  the  Passion  having  the  exclu- 
sive privilege  of  acting  mysteries,  the.  clerks  were  driven  to  the 
invention  of  the  moralities,  which  were  purely  allegorical  pieces  per- 
sonifying the  vices  and  virtues.  The  farces  and  the  soties,  on  the 
other  hand,  took  a  satirical  turn,  the  success  of  which  soon  carried  the 
authors  to  licentious  extremes.  The  public  calamities  and  violent 
political  dissensions  of  the  reigns  of  Charles  VL  and  Charles  VIL 
favoured  this  tendency :  the  two  leading  parties,  the  Armagnacs  and 
the  Burgundians,  had  each  its  poet,  and  insulted  each  other  by  turns 
upon  the  stage.  When  public  order  was  restored,  the  royal  authority 
availed  itself  of  the  fair  pretext  which  these  satirioal  excesses  afforded 
to  suppress  this  exclusively  popular  stage  altogether :  the  clerks  were 
forbidden  to  play  either  farce,  sotie,  or  morality,  on  pain  of  flagellation 
and  banishment.  This  suspension  continued  until  the  reign  of  a  prince 
who  was  less  afraid  to  hear  the  truth. 

The  society  of  the  Enfana  aans  Soucia,  too,  already  mentioned,  had 
been  established  under  Charles  VI.,  had  been  authorised  by  patent, 
and  had  suffered  political  oppression.  Louis  XII.  took  them  lUcewise 
under  his  protection ;  and  their  most  celebrated  sotie,  entitled  *  The 
Abuse  of  the  World '  (L'Abus  du  Monde)  is  attributed  to  the  historian 
Bouchet  above  quoted.  Their  farces  have  been  more  celebrated,  espe- 
cially that  of '  Pathelin,'  whose  name  has  ever  since  been  proverbial  in 
France.  The  dialogue  itself,  written  in  octosyllabic  rhyme,  is  full  of 
hiunour ;  and  from  one  passage  it  may  be  mentioned  that  Laf ontaine 
has  taken  his  charming  fable,  '  Le  Renard  et  le  Corbeau.'  This  piece, 
with  all  its  levity,  is  very  interesting,  as  one  of  the  most  truly  original 
and  national  productions  of  the  early  French  stage,  and  therefore  as 
one  of  those  which  gave  promise  of  something  like  that  spontaneous  and 
vigorous  dramatic  growth  which  was  springing  up  in  one  or  two  neigh- 
bouring countries.  But  the  three  several  kinds  of  theatre  which  we  have 
particularised  were  fated  soon  to  sink  under  the  repeated  blows  aimed 
at  them  by  the  government.  To  this  determined  stifling  by  the  govern- 
ment of  the  first  germs  of  a  truly  national  drama  we  ought  to  attribute 
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the  immediate  and  general  suooess  of  the  earliest  French  imitations  of 
the  ancient  theatre  that  were  actually  brought  upon  the  stage.  The 
national  taste — the  romantic  tendencies  of  which  had  decidedly  mani- 
fested thenuielTes — was  not  suffered  to  develop  itself  freely.  Thea- 
trical enjoyment,  since  they  first  tasted  it,  has  ever  appeared  a  more 
imperious  vnint  of  the  French,  and  of  the  Parisians  in  particular,  than 
of  any  other  people,  excepting  perhaps  the  ancient  Athenians;  and 
when,  at  the  period  in  question,  their  rulers  had  violently  crushed 
every  other  species  of  dramatic  production,  they  eagerly  welcomed 
those  only  forms  of  it  which  those  rulers  wovQd  vouchBofe  to  let  them 
have. 

Some  French  translations  from  Sophocles  and  Euripides  already 
existed,  but  nobody  had  yet  thought  of  adapting  them  to  the  stage ; 
indeed  they  were  little  to  the  purpose  either  of  the  brethren  of  the 
Pasaion  or  the  performers  of  the  Basoche.  A  young  gentleman, 
Etienne  JodeUe,  seigneur  of  Limodin,  who  had  studied  the  ancient 
dramatists  both  in  their  original  works  and  in  the  Italian  imitations  of 
them,  was  the  first  to  avail  himself  of  the  opportunity  thus  afforded, 
by  bringing  forward  his  '  Cl^opatre  Captive,'  a  tragedy  in  five  act8>  with 
choruses  after  the  manner  of  the  Qreeks.  His  friends  got  a  stage 
erected  in  the  Hdtel  de  Reims  at  Paris ;  two  poets  of  note  in  that  dav, 
Remi  Belleau  and  Jean  de  la  Peruse,  undertook  tiie  principal  male 
parts ;  and  JodeUe  himself,  trusting  to  his  youth,  his  personal  beauty, 
and  histrionic  talent,  personated  Cleopatra.  This  piece  is  remarkable 
only  as  being  the  first  of  its  class,  and  so  commencing  a  new  era  of 
French  dramatic  history.  Jodelle  was  more  successful  in  his  comedy 
entitled '  L'Abb^  Eug^e,'  in  which  there  is  much  comic  power  and 
Bprightlinees. 

fVom  Jodelle  down  to  Comeille,  French  dramatic  art  made  little 
progress ;  but  dramatic  productions,  in  the  same  line  of  classic  imitation, 
abounded,  especially  in  tragedy,  the  heroes  of  which  were  constantly 
taken  from  Qreek  or  Roman  history,  or  at  most  from  that  of  the  Turks, 
who  were  first  introduced  upon  the  stage  by  Ghkbriel  Bonnin.  At  this 
early  period,  indeed,  of  the  French  theatre,  that  singular  dramatic 
prejudice  seems  to  have  firmly  established  itself,  that  the  pomp  of 
tragic  style  could  not  be  well  supported  on  the  stage,  except  both  cos- 
tume and  character  were  either  Qreek,  Roman,  or  Mussulman.  The 
Alexandrine  verse,  too,  was  almost  invariably  uised ;  though  once,  and 
but  once,  was  acted  a  prose  tragedy  of  '  Sophonisba,'  by  St.  QelaU. 
The  versified  comedies  of  the  same  period  have  nothing  remarkable ; 
but  in  1562  the  two  brothers  De  la  Taille  began  to  accustom  the 
French  public  to  comedies  in  prose.  Nicolas  Filleul  attempted  unsuc- 
cessfully to  naturalise  pastoral  poetry  on  the  stage.  All  these  writers 
had  still  to  contend  against  the  privileged  possessors  of  the  stage. 
There  was  not  in  all  Fiance  a  single  company  regularly  trained  for  &e 
new  class  of  performances.  Under  Heniy  IV.,  the  brethren  of  the 
Passion  had  obtained  almost  a  revocation  of  the  edict  of  1548,  which 
prohibited  them  from  enacting  religious  subjects ;  but  the  public  had 
now  little  rehsh  for  these  rude  exhibitions,  so  that  the  fraternity  found 
themselves  obliged  to  let  their  theatre  to  a  more  modem  class  of  per- 
formers. The  other  dramatic  societies  endeavoured  to  adapt>  their 
antiquated  pieces  in  some  degree  to  the  modem  taste ;  and  thus  out  of 
their  old  moralities  they  contrived  to  make  pastoral  pieces  wherein  the 
Church  was  a  bride,  and  Christ  the  bridegroom.  Robert  Qamier  rose 
in  tragedy  some  little  above  his  predecessors  in  elegance  and  dignity, 
and  was  so  much  celebrated  in  his  own  day  as  to  have  the  pre-eminence 
of  his  tragic  powers  commemorated  in  one  of  the  best  sonnets  of 
Ronsard.  Though  he  usually  drew  abundantly  from  Sophocles,  Euri- 
pides, and  Seneca,  he  showed  in  some  of  his  pieces  more  original 
vigour,  as,  for  instance,  in  '  Les  Juives/  taken  from  Jewish  histozy. 
The  prose  comedy  of  intrigue  (for  the  comedy  of  character  had  not  yet 
appeared)  continued  to  be  cultivated  with  vigour  and  success  by  Pierre 
de  I'Arivey,  contemporaiy  with  Gamier.  The  Jesuit  father  Fronton 
attempted  a  tragedy  on  the  grand  national  object  of '  Jeanne  d'Arc,' 
but  without  success.  At  length,  in  1600,  two  permanent  theatres  were 
erected  at  Paris,  one  of  which  was  occupied  by  a  company  which  took 
the  title  of  IVoupe  de  la  ComScUe  Fran^aue;  the  other  company  estab- 
lished itself  in  the  quarter  of  Paris  called  the  Marais,  with  the  consent 
of  ike  brethren  of  the  Passion,  and  thus  the  old  stage  of  the  middle 
ages  was  finally  extinguished  in  the  French  metropolis.  Still,  however, 
as  before,  the  theatre  took  its  tone  from  the  exclusive  taste  of  the 
court;  and  from  the  commencement  of  the  16th  century  till  the 
appearance  of  Comeille,  scarcely  anything  was  brought  forward  but 
either  tragedy  or  that  very  harmless  description  of  farce  which,  it  was 
thought,  might  without  much  danger  be  conceded  to  the  popular  taste. 
This  is  the  grand  era  of  the  popularity  of  the  well-known  burlesque 
personages  Oro»  OmUaume,  Tabarin,  and  Turlupin,  whose  merry  reign 
was  protracted  even  into  the  age  of  Louis  XIV. 

Most  of  the  tragedies  of  this  period  flowed  from  the  exhaustless  pen 
of  Alexandre  Hardy,  a  poet  employed  by  the  company  which  had  suc- 
ceeded to  the  privilege  of  the  ln«thren  of  the  Passion,  and  who  wrote 
more  than  eight  hundred  dramatic  pieces,  of  which  forty  remain. 
Possessed  of  very  extensive  reading,  Hardy  made  some  efforts  to 
deviate  from  the  beaten  track  of  hia  predecessors :  he  ventured  in 
some  instances  to  compose  what  he  called  tragi-comedies,  one  of  which 
is  founded  on  a  tale  of  Cervantes ;  but  his  genius  was  not  equal  to  his 
boldness  and  facility.  The  dramatists  who  immediately  preceded 
Comeille  and  MoUdre  were  Mairet  and  Tristan,  the  former  of  whom, 


like  so  many  before  and  after  him,  tried  and  failed  in  the  eternal  sub- 
ject of  Sophonisba ;  while  the  latter  failed  yet  more  signally  in  the 
Jewish  subject  of  Marianme. 

We  now  come  to  the  age  of  Louis  XIV.,  of  which  Cardinal  Richelieu 
was  the  real  creator  in  literature,  as  well  as  in  politics.  This  great  arti- 
ficer of  despotism  had  the  sagacity  to  perceive  that,  in  order  to  consoli- 
date his  favourite  political  fabric  the  more,  it  was  worth  while  to 
permanently  organise  the  literary  talent  of  the  country  in  the  service  of 
the  court.  The  court,  it  is  true,  did  not  directly  dictate  to  the  cardinal's 
chosen  forty  in  what  quarters  they  should  bestow  their  praise  or 
censure;  but  things  were  so  ordered  that  the  men  to  whom  the 
protectorship  of  letters  was  officially  entrusted  should  always  share 
more  or  less  the  tastes  and  opinions  of  the  government :  by  the  court 
it  was  that  they  were  paid ;  under  the  eyes  of  the  court  they  held 
their  sittings ;  it  was  by  court  intrigue  that  a  vacant  chair  was  to  be 
obtained,  and  every  writer  was  ambitious  of  that  honour. 

Such  was  the  predominant  influence  under  which  Comeille  began 
his  dramatic  career.  To  enter  the  academy,  he  must  please  the  court ; 
and  to  please  the  court,  he  must  defer  to  the  Uterary  dictation  of  the 
academy.  Now,  in  dramatic  composition,  the  aoademy  not  merely 
recommended  adherence  to  the  so-called  rules  of  Aristotle,  but  pre- 
scribed their  observance  with  the  greatest  rigidity.  The  tragedy  of 
France  became  conventional;  the  stracture  of  the  verse,  and  the 
opportunities  it  gave  for  a  studied  and  correct  declamation  of  passages 
of  poetical  beauty  and  of  lofty  sentiments,  gained  the  popular  ear ;  and 
the  subtle  delineation  of  character,  except  in  the  marked  features  of 
love,  ambition,  or  revenge,  were  neglected,  or  only  displayed  in  occa- 
sional passages  by  the  men  of  real  genius,  who,  reflecting  the  feelings 
of  their  age,  composed  their  dramas  to  suit  the  national  taste.  Some 
little  romance  was  introduced  from  the  Spanish  school,  but  curtailed 
to  tameness  to  fit  the  Procrustean  bed  they  had  chosen.  Their  pro- 
ductions have  been  treated  of  under  the  heads  of  Cobmxillb,  Racine, 
YoLTAiRB,  &c.,  in  the  Bioo.  Div. 

The  rise  of  the  French  comedy  of  character,  of  which  Moli^e  is 
the  great  representative,  is  yet  more  dearly  connected  with  the 
Spanish  source  than  that  of  their  classic  tragedy.  But  Moli^  was 
bom  for  the  comic  only,  and  could  indulge  his  dramatic  tastes  and 
propensities  with  comparatively  little  restraint.  In  his  first  pieces, 
written  for  a  strolling  company,  he  imitated  the  lively  trickery  and 
buffoonery  of  the  Italian  farces,  a  species  of  composition  for  which, 
throufl^out  his  career,  he  showed  a  strong  incHnation.  [Moli^rs,  in 
Bioo.  Div.] 

The  restrictions  which  cramped  the  genius  of  Comeille  comfortably 
fitted  that  of  Racine,  and  contributed  to  render  him  in  every  sense  the 
favourite  tragic  poet  of  the  court  of  Louis  XIV.  He  seemed  bom  to 
carry  to  the  highest  possible  perfection  what  we  must  call,  for  want 
of  a  neater  term  that  should  be  equally  appropriate,  the  Frenchification 
of  Greek  tragedy.    [Racine,  in  Bioo.  Div.] 

In  the  history  of  French  tragedy,  it  is  little  gratifying  to  pass  from 
Racine  to  Richelieu's  favourite,  the  Abb^  D*Aubignac,  who  revenged 
himself  for  the  failure  of  his  tragedy  of  'Z^nobie'  by  censuring 
bitterly  the  works  of  Comeille.  Racine  himself  found  a  similar 
adversary  in  Nicholas  Pradon,  who  wrote  a  rival  tragedy  of '  PhMi*e,' 
which  Madame  Deshoulidres  was  not  ashamed  to  extol  above  Racine's, 
and  a  '  R^gulus,'  which  the  praises  of  St.  Evremond  and  Madame  de 
Sdvign^  have  not  saved  from  oblivion.  Lafosse  profited  somewhat 
better  by  ComeiUe's  example  in  the  dignity  and  intelligence  which  he 
threw  into  his  otherwise  feeble '  Manhus.'  As  for  the  tragedies  of 
Duch^,  Campistron,  the  abb^  Pellegrin,  the  abb^  Longepierre,  and 
othera,  suffice  it  to  say,  that  they  brought  Uttle  fame  to  Iheir  authora, 
and  no  advancement  to  the  art.  Thomas  Comeille  ventured  to  write 
tragedy  after  his  brother,  and  wrote  it  very  "correctly."  Cr^iUon 
was  by  far  the  most  successful  tragic  writer  that  arose  in  the  interval 
between  Racine  and  Voltaire ;  but  his  reputation  was  rapidly  acquired. 
[CoRNEiLLE,  Thos.,  in  Bioo.  Div.] 

This  species  of  composition  occupied  no  small  proportion  of  the 
wonderful  versatility  of  Voltaire,  who  has  earned,  in  universal  estima- 
tion, a  place  beside  Comeille  and  Racine  as  a  dramatic  artist.  [Vol- 
taire, in  Bioo.  Div.] 

La  Harpe,  whose  critical  laboura  had  so  extensively  injurious  an 
influence  throughout  Europe  in  enforcing  the  classic  system  in  all  its 
rigidity,  contributed  nothing  to  recommend  it  by  his  own  tragic  com- 
positions, which,  while  they  are  among  the  most  correct  in  style,  are 
among  the  most  frigid  in  sentiment  and  effect  On  the  other  hand, 
Marie  Joseph  Ch^nier,  who,  flourishing  in  the  early  days  of  the  Revo- 
lution, wrote,  like  the  tragic  poets  of  Greece,  in  the  midst  of  free  men, 
and  with  like  ardour  stimulated  them  to  the  love  of  liberty,  made 
nearer  approaches  than  any  of  his  predecessora  to  tiie  tragic  strength 
and  fervid  diction  of  Voltaire.  His  *  Charles  the  Ninth,  or  the  School 
for  Kings '  (ficole  des  Rois),  was  that  among  his  pieces  which  produced 
the  greatest  excitement  in  the  public  mind.  Ducis,  possessing  brilliant 
powera  of  poetic  execution,  in  his  tragedy  of  '  Albufar '  pictured  his 
ideas  of  Arabian  mannera  with  great  warmth  of  imagination  and  origi- 
nality of  style :  but  his  highest  claim  to  dramatic  celebrity  rests  upon 
the  endeavoiu-  which  he  made  to  bring  his  countrymen  acquainted 
with  the  masterpieces  of  ShaJcespere.  The  name  of  M.  Arnault  appears 
already  in  the  dramatic  annals  of  that  period.  His  first  tragedies, 
'Marius  &  Mintumes/  'Lucreoe/  and  '  Cincinnatus/  with  their  eneiigetiq 
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Bimplicity,  are  in  spirit  and  design  a  copy  of  the  antique.  Gabriel 
Legouv^'s '  Death  of  Abel '  (Mort  d* Abel)  waa  a  hazardous  but  successful 
attempt  to  make  an  antediluvian  subject  acceptable  on  a  modem  stage, 
to  which  he  had  been  encouraged  by  the  popularity  which  Gessne, 
and  his  poetry  then  enjoyed.  The  same  author  ventured  to  exhibit, 
not  unsuccessfully,  in  '  Epicharis  et  N^ron,'  the  latter  days  of  Nero, 
the  opening  of  whose  career  is  shown  in  one  of  the  masterpieces  of 
Racine.  *  Les  Templiers '  of  M.  Raynouard,  founded  on  the  destruc- 
tion of  the  order  of  Knights  Templars  in  the  reign  of  Philippe  le  Bel, 
is  much  more  remarkable  for  art  and  correctness  of  structure  and 
execution  than  for  poetic  vitality ;  but  these  merits,  added  to  the 
powerful  interest  of  its  national  subject,  made  it  highly  successful. 

Some  of  the  comedies  of  Boursault,  a  younger  contemporary  of 
Moli&re,  have  kept  possession  of  the  sta^e :  they  are  idl  of  the 
secondary  description  which  the  French  call  piicet  A  tiroir,  of  which 
Moli^re  himself,  in  his  '  F&cheux,'  gave  the  first  example.  This  kind, 
in  the  accidental  nature  of  the  scenes,  which  are  strung  together  on 
one  common  occasion,  bear  a  resemblance  to  the  mimi  of  the  ancients  : 
they  are  particularly  favoui-able  for  the  display  of  the  mimetic  art  in 
the  more  limited  signification  of  the  term,  as  it  is  one  and  the  same 
player  that  re-appears  throughout  in  a  fresh  character  and  a  different 
disguise.  The  want  of  dramatic  movement  however  in  such  pro- 
ductions requires  they  should  be  short,  whereas  Boursault's  pieces, 
though  otherwise  possessing  considerable  merit,  are  drawn  out  to  the 
wearisome  length  of  five  actis. 

After  Moli^re's  death,  a  considerable  time  elapsed  before  the  appear- 
ance of  Regnard,  to  whom  the  second  place  among  the  French  comic 
writers  has  usually  been  assigned.    [Regnard,  in  Bioo.  Drv.] 

The  18th  century  produced  a  number  of  comic  writers  in  France  of 
the  second  and  third  rank,  but  no  genius  capable  of  advancing  that 
department  of  the  dramatic  art  a  step  farther,  and  thus  the  belief  in 
the  unapproachable  excellence  of  Moli^re,  became  yet  more  firmly  fixed. 

In  the  overthrow  of  the  ancien  rigimt  in  politics  fell  the  main  sup- 
port of  the  old  dramatic  code ;  yet  it  is  remarkable,  though  perhaps 
not  wonderful,  that  manv  of  the  warmest  and  firmest  opponents  of 
the  former  rule,  both  then  and  since,  have  clung  to  the  classical 
literary  canons;  so  strong  and  so  binding  is  the  force  of  habit, 
especially  of  literary  habit,  so  long  as  the  analytic  powers  have  not 
been  brought  to  bear  directly  and  expressly  upon  the  subject  in 
question.  The  revolution  in  French  art  and  literature  consequently 
followed  but  tardily  the  political  revolution ;  and  its  first  promoters 
had  to  contend  against  the  most  formidable  obstacles.  However,  they 
presented  themselves  early  in  the  field.  The  stormy  days  of  the  Con- 
vention, and  the  satumalian  period  of  the  Directory  which  followed, 
did  indeed  afford  little  leisure  or  encouragement  for  the  cultivation  of 
the  liberal  arts;  but  no  sooner  were  the  danger  and  the  fear  of 
anarchy  removed  by  the  firm  and  vigorous  administration  of  the 
Consulate,  than  the  new  literary  and  dramatic  ideas  began  to  develope 
themselves,  and,  in  consequence,  a  violent  war  to  be  waged  between 
the  damcistcs  of  the  old  school  and  the  romantidttes  of  the  new. 

Among  the  earliest,  ablest,  and  steadiest  cultivators  of  the  French 
romantic  drama,  the  first  place  seems  due  to  M.  K^pomuc^ne  Le- 
mercier.  His  tragedy  of  'Agamemnon'  combines  felicity  of  plot, 
purity  of  style,  and  discrimination  in  depicting  characters  and  manners. 

The  revolution  of  1830  was  a  victory  won  for  liberty  in  art  as  well 
as  in  politics.  Since  then,  the  higher  departments  of  the  French 
drama,  both  as  to  writing  and  acting,  have  been  in  full  activity. 
Among  the  advocates  and  emulators  of  the  Shaksperian  drama y  Victor 
Hugo  has  hitherto  shown  himself  the  foremost,  the  boldest,  and  the 
ablest.  In  tragedy  in  the  more  limited  sense,  though  still  of  the 
romantic  school,  Alexandre  Dumas  and  Alfred  de  Vigny  are  the  most 
dlBtinguished.  It  is  the  higher  comedy  that  seems  at  present  to  be 
the  least  flourishing.  Meanwhile,  the  classic  reputation  of  Moli^re 
preserves  his  comedies  on  the  stage,  although  in  tone  and  manners 
they  are  altogether  obsolete.  But  we  do  not  intend  to  enter  upon 
disquisitions  of  the  merits  of  contemporaneous  writers ;  we  may,  how- 
ever, state  that  they  have  been  very  successful  in  the  minor  depart- 
ments of  the  dramatic  art ;  and  that  numerous  farces  and  interludes 
have  a  high  degree  of  wit,  satire,  and  ornamental  characterisation. 

The  serious  or  ideal  French  opera  dates  from  the  time  of  Louis  XIV. 
Cardinal  Mazarin,  himself  an  Italian,  had  introduced  into  France  the 
taste  for  the  Italian  opera.  Louis  too  was  desirous  of  rivalling  or 
surpassing  foreign  nations  in  the  external  magnificence  of  the  drama — 
in  decoration,  machinery,  music,  and  dancing ;  these  were  to  be  used 
on  festival  occasions  at  court,  and  accordingly  Molidre  was  employed 
to  write  gay  operas,  and  Quinault  grave  ones,  for  the  music  of  Lnlli. 
As  Quinault  is  the  only  great  poetical  name  in  the  history  of  the  higher 
fVench  opera,  we  refer  to  the  notice  of  him  [Quinaclt,  in  Bioo.  Div.] 
for  further  remarks  on  that  particular  species.  The  operetttt  or  comic 
opera,  has  been  much  more  successfully  cultivated  by  modem  French 
writers,  owing,  in  a  great  degree,  to  the  substitution,  in  this  kind,  of 
ordinary  dialogue  in  lieu  of  recitative,  so  unfavourable  to  dramatic 
animation.  The  rflttrfmife,  in  which  the  lighter  dramatic  writers  of 
France  have  of  late  been  so  wonderfully  prolific,  and  which  so  pecu- 
liarly harmonises  with  the  tone  of  good-nat\u*ed  gaiety  in  the  more 
I)Opular  classes  of  that  country,  is  but  a  variety  of  the  comic  opera ;  its 
essential  distinction  being,  that  it  dispenses  with  musical  composition, 
as  the  songs  are  set  to  well-known  popular  airs. 


It  is  a  fact  worthy  of  attention,  that  the  histrionic  art,  especially  in 
tragedy  and  the  higher  comedy,  has  long  been  carried  in  France  to 
very  high  perfection.  Schlegel  himself  admits,  that  in  external  dignity, 
quickness,  correctness  of  memory,  and  in  a  wonderful  degree  of  pro- 
priety and  elegance  in  the  delivery  of  verse,  the  best  French  acton  can 
hardly  be  surpassed. 

German  l>rama. — The  earliest  mention  of  the  performance  of 
Mysteries  in  Germany  appears  in  the  '  Eulen-spiegel,'  which  professes 
to  be  the  history  of  a  celebrated  buffoon  of  that  name,  who  is  stated  to 
have  lived  about  the  middle  of  the  14th  century,  although  the  book 
itself  is  not  older  than  the  beginning  of  the  15th.  We  there  find, 
amongst  other  elegant  matters,  "  How  Eulen-spiegel  made  a  play  in 
Easter  fair,  wherein  the  priest  and  his  maid-servant  fought  with  the 
boors."  The  oldest  extant  German  drama  was  written  about  the 
middle  of  the  16th  century,  by  one  Hans  Rosenpluet,  a  native  of 
Niimbeiig.  He  waa  succeeded  by  two  fertile  writers  bom  in  the  same 
imperial  city,  Hans  Sachs  and  Ayrer.  Among  the  works  of  Hans 
Sachs  we  find  a  great  number  of  tragedies,  comedies,  and  spiritual  and 
temporal  histories,  where  the  prologue  and  epilogue  are  always  spoken 
by  the  herald,  besides  merry  carnival  plays  :  but  Tieck  obsanres  that 
they  can  scarcely  be  reckoned  as  dramatic  works;  they  are  either 
religious  or  secular  tales  or  novels,  related  in  dialogue.  All  these 
pieces,  it  appears,  were  acted,  not  by  playere,  but  by  respectable 
citizens,  as  an  allowable  relaxation,  without  any  theatrical  apparatus^ 
The  carnival  plays  are  rather  coarse,  but  often  extremely  droll,  running 
indeed  into  the  wildest  farce,  and  overleaping  all  the  bounds  of  reality. 
Ayrer,  who  lived  at  the  latter  end  of  the  16th  century,  among  his 
numerous  pieces,  introduced  many  imitations  or  adaptations  of  the 
English  drama ;  and  during  his  time  companies  of  English  actora  per- 
formed in  various  parts  of  Germany,  particularly  at  Dresden. 

In  the  firat  half  of  the  17th  century,  Opia,  regarded  as  the  founder 
of  the  modem  forms  of  German  poetry,  translated  several  tragedies 
from  the  ancients  into  verse,  and  composed  operatic  pastorals  after 
the  Italian  manner;  but  it  is  not  kno^n  whether  he  wrote  anything 
expressly  for  the  stage.  Next  came  Andreas  Gryphius,  considered  as 
the  first  dramatic  writer  of  Germany.  Among  his  imitations  and 
translations  from  various  modem  languages,  are,  a  tragedy  from  the 
Flemish  of  Vondel,  and  a  farce  called  *  Peter  Squens  *  (Peter  Quince), 
which  is  an  extension  of  the  burlesque  tragedy  of  Pyramus  and  Thislw 
in  Shakspere's  '  Midsummer  Night's  Dream.'  But  the  intimacy  of 
the  Germans  with  the  English  drama  seems  to  have  suddenly  ceased 
about  this  time.  Gottsched,  who  wrote  a  good  deal  for  the  stage, 
introduced  imitations  and  adaptations  from  the  French  on  the  classical 
model,  that  is,  adhering  to  the  imitiefti;  and  though  this  was  opposed 
by  Bodmer,  and  some  oUier  critics,  it  was  for  a  time  successful.  Gott- 
sched and  his  playera  solemnly  buried  the  German  '  Hanswurst '  (the 
clown),  and  Gellert  and  Weisse  followed  in  his  footsteps.  Thus,  bad 
translations  of  French  plays,  with  pieces  from  Holberg,  and  afterwards 
from  Goldoni,  and  with  some  feeble  German  imitations  devoid  of  any 
peculiar  spirit,  may  be  said  to  have  constituted  the  repertory  of  the 
German  stage,  until  Lessing  appeared  to  commence  the  work  of  re- 
deeming it  from  its  long-continued  mediocrity. 

The  sceptical  and  analytic  spirit  of  Lessing  was,  however,  more 
successful  in  reforming  the  theory  than  improving  the  practice  of  the 
German  drama.  [Lessinq,  in  Bioo.  Div.]  The  boldness  and  acute- 
nesB  with  which,  through  this  medium,  he  attacked  the  prevalent 
French  taste  in  tragedy  were  so  successful,  that  in  a  short  time  not 
only  the  translations  of  French  tragedies,  but  the  German  tragedies 
modelled  after  them,  disappeared  from  the  stage.  He  was  the  firet 
in  Germany  who  contended  for  the  claims  of  Shakspere  to  be  con- 
sidered as  a  real  and  great  artist,  and  by  intelligent  criticism 
established  the  study  of  him  in  his  fatherland.  The  reform  introduced 
by  Lessing  paved  the  way  for  Gothe  and  Schiller  [Bioo.  Div.]  ; 
their  success  produced  swarms  of  imitatore,  Ifiiand  with  his  vapid 
comedy,  Kotzebue  with  his  sentimentality  (of  whose  plays  some 
have  obtained  a  place  on  the  English  stage),  and  others.  The  great 
support,  however,  of  the  drama  of  character  is  the  marked  popularity 
of  Shakspere,  assisted  as  it  has  been  by  the  admirable  translations  of 
Schlegel,  Tieck,  and  othera;  while  the  French  theatre  supplies  the 
afterpieces,  the  farces,  and  the  operettas. 

The  example,  however,  of  Gothe  and  Schiller,  together  with  the 
admiration  of  Shakspere,  has  continually  induced  writera  to  try  their 
strength  in  this  field.  Tieck  ('  Dramaturgische  Blatter,'  vol.  i.),  after 
commenting  on  the  French  mode  of  repudiating  from  tragedy  all 
trivial  circumstances,  all  reality,  all  national  subjects,  as  too  unideal ; 
says,  "When  Shakspere  firat  became  popular  in  Germany,  many 
struck  out  in  an  entirely  opposite  direction.  They  could  never  heap 
up  sufficient  casual  circumstances,  however  mean,  which,  with  all  the 
anecdotes  and  speeches  that  they  could  find,  they  padted  in  all  their 
rudeness  into  their  tragedies,  and  this  proceeding  they  styled  nature.** 
Of  this  school  the  best  is  G.  A.  von  Kleist,  who  sinned  chiefly  in  this 
assembling  of  trivialities,  for  some  of  his  pieces,  as  'Katherine  of 
Heilbronn,'  and  the '  Hermannschlacht,'  in  other  respects  have  conrider- 
able  power.  Other  names  are  Amim,  Mullner,  Halm,  Theodor  Komer, 
and  Gutzkow.  Amim  belonged  to  the  romantic  school,  but  was  more 
successful  in  his  novels  than  his  dramas.  Milliner  was  a  classicist  of  the 
French  school,  and  a  copious  and  fluent  writer.  He  translated,  or 
adapted  considerably,  from  the  authora  of  that  country,  and  had 
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himself  something  of  the  light  wit  and  invention  which  characterise 
them.  In  his  'Albaneaerin/  a  tragedy  in  which  he  endeavoured  to 
work  out  Tk  plot  based  on  the  Greek  doctrine  of  destiny,  he  has  violated 
all  probability  and  consistency  of  character  in  working  it  out,  but  it 
became  very  popular  on  the  public  stage.  F.  Halm  (the  pseudonym  of 
Boron  E.  F.  J.  Munch-Bellinghausen)  was  of  the  romantic  school,  but 
his  *  Qriselda/  and  '  Imelda  Lambertazzi/  were  not  very  successful ; 
nor  were  his  translations  or  adaptations  from  the  Spanish  drama. 
T.  A.  Korner,  about  1811,  wrote  a  number  of  dramatic  pieces;  the 
most  noticeable  were  '  Zriny,'  founded  on  the  events  in  the  life  of  the 
hero  of  Hungary ;  and  '  Roaamunda,'  wife  of  Alboin  the  king  of  the 
Lombards ;  which  showed  considerable  promise,  though  combined  with 
marks  of  immaturity  and  carelessness.  QutzkoVs  '  Richard  Savage ' 
is  a  tragedy  of  the  domestic  order ;  it  has  good  passages,  but  little  of 
dramatic  characterisation.  His  comedies  were  better,  and  his  *  2k>p£ 
und  Schwert,'  and  the  '  UrbUd  des  Tartuffe,'  were  deservedly  popuUur. 
It  is  remarkable  that  Tieck,  in  the  work  above  quoted,  written  about 
1818,  mentions  no  modem  dramatist  with  anything  more  than  faint 
praise.  Grillparzer,  in  his  'Ahnfrau,'  and  a  few  other  pieces,  has 
displayed  a  high  poetic  talent,  with  considerable  dramatic  power,  but 
rather  in  situations  than  in  delineation  of  character,  though  this  is  not 
altogether  wanting.  Except  by  Qrillparzer,  whom  the  Germans  them- 
selves reckon  as  their  best  dramatist  since  Schiller,  the  German  tragic 
muse  has  produced  nothing  worthy  of  especial  notice.  Of  the  German 
opera  this  is  hardly  the  place  to  speak,  though  in  this  they  have 
excelled,  as  the  names  of  Mozart^  Beethoven,  Spohr,  and  Meyerbeer^ 
who  are  noticed  in  the  Bioa.  Div.,  are  suMcient  evidence. 

English  Drama. — The  period  in  which  we  find  the  earliest  traces  of 
the  general  introduction  of  dramatic  exhibitions  by  the  clergy  through- 
out the  spiritual  empire  of  Rome,  being  that  in  which,  under  the 
regime  of  the  Norman  conquest,  the  old  French  language  and  litera- 
ture had  fuU  predominance  in  England,  and  a  very  large  proportion  of 
its  clergy  were  of  Gallic  extraction,  French  was  necessarily  the  ori^^nal 
language  of  our  religious  drama :  and  the  first  pieces  ths^  it  possessed 
were  either  borrowed  directly  from  continental  writers,  or  were  com- 
posed by  the  Anglo-Norman  clerks  in  the  Gallic  idiom.  None  of  the 
dramatic  manuscripts  in  that  language,  which  must  have  been  used  in 
England  for  two  or  three  centuries  aiter  the  conquest,  have  descended 
to  us ;  but  in  addition  to  the  most  sufficient  historical  evidence  of  the 
fact,  some  of  the  miracle  plays  that  remain  in  English  contain  the 
plainest  internal  evidence  of  their  having  been  closely  translated  from 
a  French  original  It  was  not  until  the  36th  of  Edward  III.  that  the 
pleadings  in  any  of  the  courts  of  law  were  allowed  to  be  made  in 
English.  At  the  commencement  of  Edward's  reign  (as  observed  by 
Tyrwhitt  in  the  essay  on  the  language  and  versification  of  Chaucer, 
prefixed  to  his  edition  of  the  'Canterbury  Tales')  the  French  and 
English  languages  subsisted  together  throughout  the  kingdom;  the 
higher  orders,  both  clergy  and  laity,  speaking  almost  universally 
French ;  while  the  lower  retained  the  use  of  their  native  tongue,  but 
also  frequently  added  to  it  some  knowledge  of  the  other.  Ralph 
Higden  himself,  the  reputed  author  of  the  Chester  miracle-plays  as 
they  now  appear  in  English,  bears  a  remarkable  testimony  (in  his 
*  Polycronicon,'  b.  i.,  o.  lix.)  to  the  manner  in  which  the  English  lan- 
guage was  impaired  by  the  children  in  general  being  still  obliged  at 
school  to  construe  their  lessons,  &c.  in  French,  by  the  children  of  the 
gentry  being  taught  to  speak  fVench  from  their  cradle,  and  by  the 
anxiety  of  the  commoners  to  talk  French  that  they  might  be  the  more 
highly  thought  of. 

We  find  religious  dramas  to  have  been  regularly  established  per- 
formances in  London  as  early  as  1180.  William  Fitzstephen,  in  the 
introduction  to  his  Life  of  hu  friend  and  patron,  archbishop  Becket, 
written  between  1176  and  1182,  tells  us  that  London,  in  lieu  of  the 
theatrical  spectacles  and  stage  plays  of  the  Romans,  to  which  he  had 
just  before  alluded,  had  then  a  holier  description  of  plays,  in  the 
representations  of  the  miracles  worked  by  holy  confessors,  or  of  the 
sufierings  wherein  the  martyrs  had  displayed  their  constancy.  How- 
ever, from  Mathew  Paris  ('  Yitse  Abbatum ')  and  from  Bulseus  ('  His- 
toria  Universitatis  Parisiensis ')  we  learn  that  the  mirade-play  of  '  St. 
Katherine'  had  been  exhibited  at  Dunstable  before  the  year  1119. 
According  to  the  latter  authority  this  play  of  '  St.  Katherine'  was  not 
then  by  any  means  a  novelty ;  and  from  a  passage  in  the  '  Annales 
Burtonenses,'  or  *  Annals  of  Burton  Abbey/  we  may  infer  that  in  the 
middle  of  ^e  18th  century  itinerant  actorft  were  well  known  in 
England. 

The  oldest  extant  specimen  of  a  miracle-play  in  English  is  among 
the  Harleian  MSS.  in  the  British  Museum  :  it  probably  formed  one  of 
a  series,  and  is  certainly  as  ancient  as  the  earlier  part  of  the  reign  of 
Edward  III.;  it  is  founded  on  the  16th  chapter  of  the  apocryphal 
gospel  of '  Nioodemus,'  and  relates  to  the  descent  of  Christ  into  hell, 
to  liberate  from  thence  Adam,  Eve,  John  the  Baptist,  and  the  prophets. 
Besides  this  and  a  few  other  single  pieces,  and  a  set  of  three  plays 
founded  on  that  part  of  the  '  Acts  of  the  Apostles '  which  relates  to  the 
conversion  of  St  Paul,  there  exist  in  this  country  three  series  of 
miracle-plays  which  go  through  the  principal  incidents  of  the  Old  and 
New  Testaments.  These  are  :  1.  The  Towneley  collection,  supposed 
to  have  belonged  to  Widkirk  Abbey,  the  MS.  of  which  appears  to 
have  been  written  about  the  reign  of  Henry  VI.  2.  A  volume  called 
the '  Ludus  Coventrise/  conasting  of  plays  said  to  have  been  lepre-  [ 


sented  at  Coventry  at  the  festival  of  Corpus  Christi,  the  MS.  of 
which  is  at  least  as  old  as  the  reign  of  Henry  VII.  3.  The  Chester 
Whitsun  plays,  of  which  there  are  two  MSS.  in  the  British  Museum, 
one  dated  in  1600,  the  other  in  1607.  Several  specimens  of  Comisli 
miracle-plays  are  extant,  which  differ  from  the  EngUah  in  no  material 
characteristic  but  that  of  language. 

There  is  abundant  evidence  that  the  Romish  ecclesiastics,  in  their 
first  introduction  of  this  kind  of  representations,  especially  that  part 
of  them  relating  to  the  birth,  passion,  and  resurrection  of  Christ,  had 
the  perfectly  serious  intention  of  strengthening  the  fcdth  of  the 
multitude  in  the  fundamental  doctrines  of  their  church ;  and  it  seems 
the  less  extraordinary  that  they  should  have  resorted  to  this  expedient, 
when  we  reflect  that  before  the  invention  of  printing,  books  had  no 
existence  for  the  people  at  large.  But  it  is  no  less  certain  that  the 
repetition  of  these  exhibitions  rapidly  worked  upon  the  popular  mind 
an  effect  which  it  is  Ukely,  the  priestly  dramatists  themselves  had  not 
contemplated  in  the  first  instance :  it  developed  the  universally  latent 
passion  in  the  breast  of  social  man  for  spectacle  in  general,  and  for 
dramatic  spectacle  especially,  for  its  own  take.  Here,  again,  was  the 
strongest  encouragement  of  all  for  the  clergy  to  persevere  in  their  dra- 
matic efforts.  Finding  the  lively  pleasure  which  the  people  took  in 
this  mode  of  receiving  religious  instruction,  they  were  tempted  to 
add,  according  to  their  barbarous  ability,  embellishment  after  embel- 
lishment to  the  simple  copies  which  they  had  originally  presented  ol 
the  most  remarkaUe  passages  of  Scripture  story,  imtil  the  profane 
exhibition  itself,  *'  the  miracle  flay"  and  not  the  sacred  subject  of  it 
became  the  sole  object  of  interest  to  the  people  who  composed  the 
audience  at  these  representations,  as,  also,  it  became  the  primary 
object  of  the  greater  part  of  the  ecclesiastics  who  took  part  in  gettmp 
them  up.  These  two  ^ts  are  shown  with  the  utmost  clearness  by 
the  collective  testimony  of  all  the  contemporary  writers  who  have 
thrown  a  general  light  upon  the  manners  of  the  later  middle  ages. 

The  dialogue  in  these  productions  was,  for^the  most  part,  extremely 
rude  and  inartificial ;  and  as  to  plot,  they  cannot  properly  be  said  to 
have  had  any.  It  is  not  until  the  middle  of  the  16th  century  that  we 
arrive  at  a  scriptural  play  having  anything  approaching  to  a  regular 
constructed  dramatic  action.  In  this  respect  the  series  of  plays  which 
we  have  been  considering  should  rather  be  described  as  a  series  oj 
shows  or  pageants  exhibited  in  succession,  but  without  any  artificial 
connection.  Each  of  these  detached  divisions  of  the  representation 
was  indeed  commonly  called  a  ''  pageant ;"  and  each  succeeding  play 
or  pageant  of  the  series  was  supported  by  a  new  set  of  performers. 
Thus,  to  get  up  one  of  these  extensive  sets  of  plays,  it  was  necessary 
to  provide  and  to  prepare  a  large  number  of  actors ;  and  here  we  sec 
one  manifest  reason  why  this  longer  class  of  performance  was  almost 
wholly  confined,  in  England  as  well  as  on  the  continent^  to  the  larger 
cities. 

The  seasons  for  exhibiting  the  grand  scriptural  plays  were  chiefly 
the  Christmas  and  Whitsun  holidays.  The  getting  up  and  acting  of 
these  in  the  great  cities  early  devolved  upon  the  trading  companies 
each  guild  undertaking  a  portion  of  the  jperformance  and  sustaining  a 
share  of  the  expense.  The  authentic  information  regarding  the  exhi- 
bition of  the  Corpus  Christi  plays  at  Coventry  extends  ixom  the  year 
1416  to  1591,  during  the  whole  of  which  period  there  is  no  indication 
that  the  clergy  in  any  way  co-operated.  The  Chester  records  likewise 
establish  that  the  whole  management  of  these  representations  there 
was  in  the  hands  of  laymen.  From  Stow's  '  Chronicle '  we  learn  that 
in  London  this  class  of  performances  was  tmdertaken  by  the  parish 
clerks  (who  were  incorporated  by  Henry  III.)  as  early  as  1409 ;  and  it 
is  remarkable  that  no  instance  is  to  be  found  of  the  trading  companies 
of  London  having  been,  at  any  date,  so  engaged.  The  pieces  were  acted 
on  temporary  erections  of  timber,  called  scaffolds  or  stages ;  and  it 
appears  that  in  some  instances  they  were  placed  upon  wheels,  in  order 
that  they  might  be  removed  from  one  part  to  another  of  a  laiige  town, 
and  so  the  plays  might  be  repeated  successively  in  various  quarters. 
Some  of  the  Chester  pieces  required  the  employment  of  two,  and  even 
of  three  scaffolds,  besides  other  contrivances :  the  street  also  must 
have  been  used,  as  several  of  the  characters  enter  and  go  out  on 
horseback.  The  same  remark  is  applicable  both  to  the  Widkirk  and 
the  Coventry  plays.  In  the  latter  indeed  "  the  place  "  and  ''  the  mid 
place "  are  mentioned  as  the  scene  of  part  of  the  action ;  and  it  is 
evident  from  some  of  the  stage  directions,  that  two,  three/  and 
even  four  scaffolds,  were  erected  round  a  centre,  the  performers  pro- 
ceeding, as  occasion  required,  from  one  stage  to  another  across  "  the  mid 
place."  It  may  be  observed,  too,  that  in  one  of  the  Widkirk  plays 
Cain  is  exhibited  at  plough  with  a  team  Of  horses ;  and  that  in  another 
it  is  absolutely  necessary  that  something  like  the  interior  of  a  cottage 
should  be  represented,  with  a  peasant's  wife  in  bed,  who  pretends  td 
have  been  just  delivered  of  a  child^  which  lies  beside  her  in  a 
cradle. 

Miracle  plays  were  acted  very  constantly  at  Chester  until  1677,  at 
Coventry  until  1591,  at  York  imtil  late  in  the  16th  century,  at  New- 
castle  imtil  1598,  at  Lancaster,  Preston,  and  last  of  all  at  Kendal,  in 
the  beginning  of  the  reign  of  James  I.  Although,  in  the  beginnmg, 
these  plays  only  dramatised  certain  scriptural  events  by  the  characters 
historically  concerned,  yet  abstract  impersonations  found  their  way 
into  them  by  degrees.  This  was  perhaps  done  to  introduce  some 
variety  into  the  constant  repetition  of  the  same  sets  of  dramatis  persona. 
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Among  the  first  izmovatioxifl  of  this  kind  were  the  repreaentatives 
of  Truth,  Justice,  Peace,  and  Mercy,  in  the  '  Parliament  of  Heaven/ 
which  forms  part  of  the  eleventh  play  or  pageant  of  the  'Ludus 
Coventrise/  Death,  in  the  same  series,  was  a  subsequent  addition ; 
and  the  Mother  of  Death,  a  still  later  enrichment ;  until  at  length  such 
characters  as  '  Renfin '  and  '  Lyon '  were  employed,  having  more  of 
individuality,  but  still  peisonifying  the  passions  supposed  to  have  ac- 
tuated the  Jews  against  Christ.  As  such  characters  became  more 
numerous,  they  interfered  in  a  certain  degree  with  the  progress  of  the 
action;  in  some  pieces  the  scriptural  characters  fell  quite  into  the 
background ;  and  thus,  in  course  of  time,  what  seems  to  have  been  at 
first  designed  as  a  sort  pf  poetical  embellishment  to  an  historical 
drama,  became  a  new  species  of  drama,  unconnected  with  history. 
This  waa  called  a  "  moral "  or  "  moral-play,"  the  object  being  to  enforce 
and  illustrate  some  ethical  precept ;  for  it  must  be  observed,  that  the 
term  "  morality,"  as  applied  to  a  dramatic  production,  is,  like  "  mys- 
tery," of  comparatively  recent  introduction  into  our  language.  Some 
manuscript  productions  of  this  class  show  that  moral  plays  were  in  a 
state  of  considerable  advancement  early  in  the  reign  of  Henry  YI. 
They  seem  to  have  reached  their  highest  perfection  under  Henry  VII., 
although  they  afterwards  exhibited  a  greater  degree  of  ingenious  com- 
plication. In  the  reigns  of  Henry  VII.  and  VIII.,  a  company  of  actors 
usually  consisted  of  only  four  or  five  individuals ;  but  by  doubling 
some  of  the  parts,  they  were  able  to  perform  the  greater  number  of 
the  dramatic  entertainments  then  in  fashion. 

Besides  allegorical  personages,  there  are  two  standing  characters  very 
prominent  in  moral-plays,  the  Devil  and  the  Vice.  The  Devil  was  no 
doubt  introduced  into  moral-plays  from  the  old  nuFacle-plays,  where 
he  had  figured  so  amusingly  that  his  presence  was  indispensable  in  the 
new  species  of  drama.  As  for  the  Vice  himself,  his  name  appears  to 
have  been  derived  from  the  predominant  nature  of  his  chuiicter,  as 
amidst  all  his  varieties  of  fonn,  he  is  constantly  represented  as  most 
wicked  in  design. 

The  mechanical  contrivances  used  for  the  representation  of  moral- 
plays  differed  in  no  material  point  from  those  employed  in  the  religious 
exhibitions,  which  they  gradually  superseded ;  except  that,  in  general, 
there  seems  to  have  been  only  one  scafibld  or  stage,  which  was  erected 
either  in  a  street  or  on  a  green  adjoining  a  town  or  village,  sometimes 
in  the  public  hall  of  a  city  or  borough,  and  sometimes  in  a  great 
private  mansion.  As  an  example  of  something  between  the  old 
moralities  and  the  later  interludes  of  manners  may  be  cited  the 
"  goodly  interlude  and  merry  "  of  John  Skelton,  whom  Dyce  regards 
''as  one  of  the  fathers  of  the  EngUsh  drama."  In  this  interlude, 
which  is  entitled  '  Magnificence,'  and  which  is  printed  in  Skelton's 
works  (Dyce's  ed,  i.  225,  &c.),  the  character^  are  Felicity,  Liberty, 
Measure,  Magnificence,  Folly,  Adversity,  Despair,  &c.,  eighteen  in  all, 
and  all  allegorical.  Skelton  also  wrote  two  other  "  moral  interludes," 
*  Nigromansir '  and  '  Virtue,'  and  what  he  himself  in  his  '  Garland  of 
Laurel '  speaks  of  as  "  His  comedy,  Achademios  called  by  name,"  but 
neither  of  these  is  known  to  exist. 

The  performance  of  moral-plays  was  not  wholly  discontinued  until 
the  end  of  Elizabeth's  reign ;  and  one  of  the  last  dramatic  represen- 
tations that  she  witnessed  was  a  piece  of  this  kind, '  The  Contention 
between  LiberaUty  and  Prodigality,'  played  before  her  in  the  43rd 
year  of  her  reign.  Attempts  had  however  been  very  early  made  to 
mvest  even  symbolical  representatives  with  metaphysical  as  well  as 
physical  x)eculiarities,  and  attract  for  them  a  personal  interest ;  and 
thus  it  was  that  even  in  the  allegorical  species,  the  nature  of  which 
would  seem  to  have  least  admitted  of  such  modification,  advances 
more  and  more  decided  were  successively  made  to^vards  individuality 
of  character,  and  consequently  towards  the  representation  of  actual 
life.  Hence  nearly  all  the  later  moral-plays  exhibit  a  strange  mixture 
of  individual  characters  with  allegorical  impersonations,  which,  how- 
ever, with  all  its  violent  incongruity,  waa  a  necessary  step  in  the  pro- 
gress towards  the  modem  drama,  the  drama  of  human  passions  and 
manners. 

The  first  English  dramatic  productions  in  which  it  was  attempted  to 
exhibit  sketches  from  actual  life  without  any  scriptural, 'saintly,  or 
allegorical  intermixture^,  belong  to  that  class  to  which  the  denomination 
of  interludes,  though  it  has  had  a  more  general  application,  most 
properly  and  distinctively  belongs.  These  pieces  being,  as  their  name 
imports,  expressly  designed  for  performance  during  the  intervals  of 
convivial  entertainment,  the  first  condition  of  tieir  structure  was,  that 
the  limits  should  be  brief  and  the  characters  few.  John  Heywood,  a 
musician  of  the  households  of  Henry  VIIL  and  Queen  Mary,  set  the 
first  example  of  composing  interludes  quite  independently  of  allegorical 
materials.  [Heywood,  Jobn,  in  Biog.  Dnr.]  He  was  essentially  un- 
dramatic,  and  his  humour  is  coarse. 

The  only  extant  English  interlude  from  real  life  in  which  the  tragic 
element  predominates,  was  designed,  its  title  tells  us,  to  show  "  as  well 
the  beauty  and  good  properties  of  women,  as  their  vices  and  evil  con- 
ditions," contrasting  Uie  character  of  the  heroine  Melibea  with  that  of 
Celestina,  a  sort  of  compound  of  procuress  and  sorceress,  who  is  hired 
by  MeUbea's  lover  to  corrupt  her,  in  which,  after  using  extreme  art, 
she  succeeds ;  and  the  piece  ends  with  exhibiting  the  bitter  grief  and 
repentance^  of  the  heroine.  It  is  founded  on  the  famous  Spanish 
'  Celestina,'  which  we  have  already  described  as  a  long  dramatic  dia- 
logue rather  than  a  drama ;  but  though  the  English  piece  haa  some 


vigour,  it  altogether  wants  those  subtle  graces  which  gave  so  wide  a 
popularity  to  its  foreign  prototype. 

'  A  newe,  mery,  and  wittie  comedie  or  enterlude,  treating  upon  the 
historic  of  Jacob  and  Esau '  (apparently  written  about  1557,  but  not 
printed  till  1568),  though  its  subject  is  scriptural,  makes  nearer  ad- 
vances to  the  structure  and  general  character  of  a  modem  play  than 
any  piece  that  preceded  it.  In  addition  to  the  scriptural  characters,  it 
has,  of  the  author's  invention,  Ragau,  ser\'ant  to  Esau ;  Mido,  a  boy 
who  leads  blind  Isaac ;  Hanon  and  Zethar,  two  of  Isaac's  neighbours ; 
Abra,  a  girl  who  assists  Rebecca ;  and  Debora,  an  old  nurse.  Here 
indeed  we  have  a  five-act  play,  with  a  plot  regularly  constructed, 
characters  discriminated  and  contrasted,  and  a  versification,  for  that 
period,  vigorous  and  flowing,  while  the  comic  portions  of  the  piece 
have  humour  independent  of  coarseness. 

The  general  tenor  of  the  last-mentioned  play  is  tragic,  or  at  least 
decidedly  serious.  In  the  earliest  piece  of  equal  dimensions  and  regu- 
larity of  structure  that  can  properly  be  termed  a  comedy,  we  have  also 
the  first  avowed  dramatic  imitation,  in  English,  of  the  ancients.  This 
is  '  Ralph  Roister  Doister,'  which  was  certainly  in  being  as  early  as 
1551,  and  probably  written  as  early  as  the  reign  of  Henry  VIII.  The 
former  existence  of  such  a  piece  had  long  been  knovm,  wlien  in  1818  a 
printed  copy  was  discovered,  of  which  a  limited  reprint  has  been  made. 
The  author  was  Nicholas  Udall.     [Udall,  in  Bioo.  Drv.] 

Another  comedy,  of  the  like  dimensions  and  general  stmcture,  is 
entitled  'Misogonus;'  and  the  author  was  apparently  one  Thomas 
Rychardes.  The  scene  is  laid  in  Italy,  and  the  piece  was  probably 
founded  on  some  Italian  tale  or  play ;  it  represents,  however,  the  man- 
ners of  England,  and  has  many  allusions  to  the  circumstances  of  the 
day :  although  the  plot  is  simple,  there  is  much  variety  of  situation 
and  character ;  and  it  is  worthy  of  remark  that,  under  the  name  of 
CacurguBy  the  qualities  and  functions  of  that  important  personage,  the 
domestic  fool,  are  more  distinctly  as  well  as  amusingly  exhibited  than 
in  almost  any  other  of  our  old  plays.  This  piece  is  ascertained  to  have 
been  composed  about  1560.  It  is  certain  that  the  former  of  these  two 
comedies,  and  extremely  probable  that  the  latter,  preceded  the  pro- 
duction of  'Gammer  Gurton's  Needle,'  which  all  our  literary  and 
diamatic  antiquaries  before  Mr.  Collier  have  spoken  of  as  the  earliest 
English  comedy,  though,  when  it  was  acted  at  Christ's  College,  Cam- 
bridge, in  1566,  its  author.  Still,  afterwards  bishop  of  Bath  and  Wells, 
was  only  in  his  twenty-third  year.  This  however  appears  to  be  the 
first  existing  English  play  that  was  acted  at  either  univeraity ;  and  it 
is  a  singular  coincidence  that  its  author  should  have  been  the  very 
person  who,  many  years  after,  when  become  vice-chancellor  of  Cam- 
bridge, was  called  upon  to  remonstrate  with  Queen  Elizabeth's  ministers 
against  the  having  an  English  play  performed  before  her  at  that  uni- 
versity, as  unbefitting  its  learning,  dignity,  and  character. 

The  earliest  extant  piece  in  English  that  can  now  with  any  propriety 
be  termed  a  tragedy,  was  written  by  Thomas  Sackville  (afterwarda 
Lord  Buckhurst  and  Earl  of  Dorset)  and  Thomas  Norton,  a  barrister ; 
and  was  acted  before  the  queen  at  Whitehall,  on  the  18th  of  January, 
1561.  In  the  first  and  third  printed  editions  it  is  called  *  The  Tragedy 
of  Gorboduc,'  from  the  name  of  a  supposed  ancient  British  king ;  but 
in  the  second  it  is  entitled,  more  correctly,  *  The  Tragedy  of  Ferrex 
and  Porrex,'  from  those  of  his  two  sons,  who  contend  for  sole  possession 
of  his  kingdom  after  he  has  divided  it  between  them.  This  tragedy  was 
followed  cdmost  inmiediately  by  'Julius  Caesar,'  the  earliest  instance  on 
record  in  which  events  from  the  Roman  history  were  dramatised  in 
English,  although  the  precise  nature  of  this  performance,  of  which  we 
have  nothing  but  the  mention  in  an  old  manuscript  chronicle,  cannot 
be  ascertained.  It  is  doubtful,  however,  whether  both  these  pieces 
were  not  preceded  by  a  tragedy  founded  on  Luigi  da  Porto's  famous 
tale  of  '  Romeo  and  Juliet.'  From  about  this  date  until  shortly  after 
1570,  the  dramatic  field  seems  to  have  been  pretty  equally  divided 
between  the  later  moral-plays  and  the  earlier  attempts  in  tragedy, 
comedy  and  history.  In  some  pieces  of  this  date  and  a  little  later,  as 
already  shown,  endeavours  were  made  to  reconcile  or  combine  the  two 
kinds  of  composition ;  but  afterwards  the  morals  generally  gave  way  to 
the  more  popular  and  intelligible  species  of  performance.  We  find 
precedence  given  to  the  latter  in  the  licence  to  James  Burbage  and 
others  in  1574,  in  its  mention  of  "comedies,  tragedies,  interludes,  and 
stage-plays; "  and  in  the  act  of  conmion  council  of  the  following  year 
against  theatrical  performances  in  the  city  they  are  designated  as 
"  interludes,  tragedies,  comedies,  and  shows." 

Still  the  terms  tragedy  and  comedy,  in  general  acceptation,  remained 
far  from  the  strictness  of  signification  attached  to  them  l^  the  pro- 
fessed inculcators,  by  example  or  precept,  of  the  imitation  of  the 
ancients.  But  comedy  was  from  the  beginning  used  in  a  more  com- 
prehensive sense  than  tragedy,  being  in  foot  very  often  employed  as 
synonymous  with  the  general  designation  of  play.  Hence  it  is,  that 
Shakspere  makes  Hamlet,  after  he  has  had  l^e  tragedy  exhibited 
before  the  king  and  queen,  exclaim, 

••  For  If  the  king  Uke  not  the  comedy,"  &o. 

The  vast  variety  of  matters  embraced  by  the  dramatists  of  that  day 
and  of  sources  from  which  they  drew.  Lb  perfectly  expressed  in  the 
prologue  to  the  '  Royal  King  and  Loyal  Subject,' one  of  the  earlier  pro- 
ductions of  Thomas  Heywood,  who  became  a  writer  for  the  stage  some 
years  before  the  death  of  Elisabeth;  who  produced,  it  is  said,  two 
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liundred  and  twenty  dramas ;  and  to  whom  Charles  Lamb  gave  the 
title  of  a  ''proee  Shakspero/'  saying  his  scenes  are  as  natural  and 
affecting,  but  we  miss  the  poet. 

We  have  now  traced  the  progress  of  the  English  stage  from  its 
ecclesiastical  and  religious  origin  until  it  became  almost  exclusively  a 
mirror  of  actual  life,  and  attained  all  those  dramatic  and  theatrical 
forms  which  most  prominently  characterised  the  later  and  fuller 
maturity  of  our  elder  modem  drama.  It  was  in  the  same  year,  1583, 
wherein  Sidney  wrote  his '  Apology/  that  Elizabeth  first  allowed  a  public 
company  to  act  under  her  name  and  authority.  As  the  dramatic  writers 
who  flourished  in  the  brief  interval  between  this  period  and  that  of  the 
fullest  development  of  Shakspere's  genius,  with  one  exception,  did 
nothing  importantly  to  alter  or  improve  dramatic  art,  it  is  needless  to 
enlarge  upon  their  various  kinds  and  degrees  of  merit  which  made  a 
number  of  them,  as  Dekker,  Kyd,  Lodge,  Qreene,  Lyly,  Peele,  Nash, 
Chettle,  Munday,  Wilson,  &c.,  highly  popular  and  celebrated  in  their 
own  time.  All  who  have  acquired  a  permanent  reputation  will  be 
found  under  their  respective  names  in  the  Bioo.  Div.  The  single 
exception  that  we  are  called  upon  to  make  is  in  &vour  of  Christopher 
Marlow,  of  whom  we  must  observe,  not  only  that  his  works  exhibit 
greater  vigour  both  of  conception  and  of  language  than  belongs  to  any 
of  his  contemporaries,  but  also  that  he  was  the  first  who  established 
the  use  of  blauk  verse  upon  the  public  stage,  in  lieu  of  that  exclusive 
rhyming  which  possessed  it  before  he  wrote. 

Of  Shakspere  it  is  not  necessary  here  to  speak.  A  full  notice  of 
him  is  contained  in  the  Bioa.  Drv.,  besides  the  numerous  works  en- 
tirely devoted  to  him.  Of  his  younger  contemporaries  and  competitors 
few  have  transmitted  a  liviag  memorial  of  their  works  to  posterity ; 
the  principal  are  Ben  Jonson,  and  Massinger,  who  are  also  noticed  in 
the  Bioo.  Div.  ;  as  are  also  Beaumont  and  Fletcher,  who,  after  Shak- 
spere, are  entitled  to  the  highest  place  among  the  romantic  dramatLsts 
of  England.  They  seem  indeed  to  have  had  almost  every  dramatic 
quality  short  of  that  marvellously  unerring  instinct  which  Shakspere 
possessed,  and  which  appears  to  be  vouchsafed  to  few.  Webster, 
Middleton,  Marston,  Massinger,  Shirley,  Ford,  and  such  other  of  the 
younger  contemporaries  of  Shakspere  as  we  have  not  yet  mentioned, 
hAve  no  characteristics  sufficiently  distinctive  to  admit  of  their  being 
particularised  in  this  general  survey,  though  they  are  likewise  given  in 
the  Bioo.  Div. 

Such  was  the  general  condition  of  the  stage  during  the  reign  of 
Charles  I.  down  to  the  year  1642,  when  the  invectives  of  the  puritans, 
who  had  long  murmured  against  the  theatre,  and  at  last  thundered 
loudly  against  it,  were  changed  into  prohibitory  law ;  and  in  1648  not 
only  to  act  plays,  but  even  to  witness  them,  was  made  a  penal  offence. 
Nearly  all  the  players  now  took  arms  on  that  side  the  interests  of 
which  seemed  identified  with  the  existence  of  their  own  profession. 
Many  of  them  perished  in  the  field ;  and  after  the  final  dose  of  the 
war,  one  company  of  actors  only  was  formed  out  of  the  remains  of  all 
the  former  ones,  and  occasionally,  with  great  circumspection,  performed 
at  private  mansions  in  the  vicinity  of  London. 

Davenant  as  manager,  and  Betterton  as  actor,  form  a  slender  link  of 
connection  between  the  old  stage  and  that  of  the  Restoration. 
Charles  II.  being  considered,  in  his  relation  to  the  theatre,  as  a  sort  of 
restoring  and  tutelar  deity,  its  character  was  now  formed  in  absolute 
deference  to  the  half  foreign  and  wholly  vicious  taste  of  himself  and 
his  courtiers.  Under  these  auspices,  Davenant  introduced  the  Italian 
system  of  decoration,  the  costume  as  then  imderstood,  the  opera  music, 
and  the  use  of  the  orchestra  in  general.  A  still  more  important  inno- 
vation in  theatrical  arrangements  was,  the  permanent  adoption  of  the 
practice,  against  which  the  puritans  had  directed  the  most  violent  of 
their  anti-dramatic  fury,  but  which  had  long  been  established  in  Italy, 
Spain,  and  France,  of  having  the  female  parts  personated  by  women 
instead  of  boys.  The  result  of  this  great  neglect  of  the  old  dramatic 
and  theatrical  system  of  England,  and  assiduous  study  of  that  of 
France,  was,  for  a  long  period,  an  almost  entire  denationcdisation,  both 
in  form  and  spirit,  of  the  current  dramatic  literature.  Davenant  him- 
self, who  had  resided  very  much  in  Paris,  seems  to  have  acquired  this 
exotic  taste  long  before  the  Restoration,  as  it  is  fully  exhibited,  amongst 
others  of  his  productions,  in  his  operatic  piece, '  The  Siege  of  Rhodes,' 
performed  as  early  as  1656.  Hence,  in  the  theatrical  restoration  which 
accompanied  the  political,  he  set  himself  cordially  to  work,  by  altering 
old  pieces,  and  writing  new  plays,  operas,  prologues,  &c,,  to  contribute 
towards  the  furnishing  of  that  new  theatrical  repertory  which  the  new 
dramatic  system  required.  Of  all  his  works,  however,  nothing  has 
escaped  a  merited  oblivion. 

It  was  left  for  the  indusi^y  and  fertility  of  Dryden  to  give  the  new 
theatre  a  thorough  establishment  according  to  the  new  ideas,  a  task 
to  which  he  applied  himself  with  all  possible  diligence  both  by  example 
and  precept.  [Dbtden,  in  Bioo.  Drv.]  The  drama  hence  became  a 
compound  of  the  extreme  licence  of  the  later  writers  of  the.  early 
English  school,  with  the  conventionality  of  the  French,  but  without 
the  vigour  of  the  one  or  the  vivacity  of  the  other.  The  Duke  of 
Buckingham,  who,  amongst  other  vigorous  though  wayward  and  gene- 
rally misapplied  talents,  possessed  high  powers  of  ri^cule,  undertook 
to  satirise  these  faults  and  absurdities  of  Dryden  and  his  school,  in  his 
comedy  of  '  The  Rehearsal,'  wherein,  although  the  structure  of  the 
piece  itself  might  have  been  more  artificial  and  diversified^  the  sex»arate 
parodies  are  ve^  ingenious  and  effective. 
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But  the  best-aimed  satire,  though  it  might  correct  in  some  degree 
could  not  regenerate  the  stage.  This  could  have  been  done  only 
by  the  arising  of  some  greater  and  more  genuine  dramatic  genius,  or  at 
least  by  the  successful  appearance  of  some  very  great  actor,  capable  of 
entering  fully  into  the  spirit  of  the  elder  drama.  '  The  Rehearsal ' 
might  indeed  contribute  to  produce  that  nearer  approach  to  nature 
which,  among  the  compositions  of  Dryden's  younger  contemporarieB, 
has  preserved  upon  the  stage  one  tragedy  of  Lee's  and  two  of  Otway's. 
Shadwell's  seventeen  comedies,  though  he  sheeted  to  imitate  Ben 
Jonson  in  exhibiting  humorous  and  eccentric  peculiarities  of  character, 
are  deservedly  forgotten.  Wycherley,  so  much  in  favour  both  with 
Buckingham  and  King  Charles,  and  afterwards  with  King  James,  had 
much  more  genuine  pretensions  to  the  higher  and  more  vigorous  order 
of  comic  power  [Wyoheblet,  in  Bioo.  Drv.],  and  Congreve  deserves 
to  be  considered  as  the  true  father  of  "genteel  comedy  "  on  the  Eng- 
lish stage,  and  was  long  regarded  as  the  great  model  for  imjftfttion  in 
that  department.  [Congbeys,  in  Bioo.  Drv.]  All  these  writers,  how- 
ever, are  objectionable  for  their  licentiousness,  which,  though  the 
representation  may  have  been  a  correct  picture  of  the  manners  of  tho 
time,  very  soon  banished  them  from  general  exhibition  or  reading. 

The  continuance  of  this  moral  depravation  of  the  drama  produced 
at  length,  in  1698,  a  severe  castigation  from  the  pen  of  the  sturdy 
nonjuror,  Jeremy  CoUier,  under  the  title  of  '  A  short  View  of  the 
Immorality  and  Profaneness  of  the  English  Stage,  together  with  the 
Sense  ot  Antiquity  on  this  Argument.'  In.  this  work,  i  ts  author,  armed 
with  sufficient  learning  and  sarcastic  wit,  attacked  all  the  Uving  dra- 
matists from  Dryden  to  D'Urfey;  and  although  some  of  them,  in- 
cluding Congreve,  less  candid  on  this  occasion  than  Dryden  himself, 
set  up  a  petulant  and  sophistical  defence,  yet  this  publication  of 
Collier's  had  a  permanent  effect  on  the  stage  as  well  as  on  the  public 
mind.  This  effect,  however,  was  operated  only  by  degrees.  Vanbrugh 
followed  in  the  line  of  Congreve,  and,  in  spite  of  Collier's  animad- 
versions, did  so  with  little  more  regard  either  to  morality  or  decorum, 
though  mingling  more  himnour  with  his  wit.  His  contemporary, 
Farquhar,  £ough  displAying  sufficient  libertinism  of  language  and 
sentiment,  did  not  carry  them  to  so  gross  an  excess.  The  I^etoration 
period  of  English  theatrical  history  had  not  only  brought  female  per- 
formers for  tiie  first  time  before  the  public,  but  female  dramatists 
also.  The  numerous  comedies  of  Mrs.  Behn,  who  wrote  under  Charles 
II.,  are  remarkable  only  for  the  full  share  which  they  possess  of  tha 
licentiousness  of  her  time.  But  in  Mrs.  Centlivre,  a  prolific  writer  of 
comedy,  exactly  contemporary  with  Farquhar,  we  find  more  genuine 
dramatic  talent,  yet  exhibited  much  more  in  a  lively  bustle  of  intrigue 
than  in  forcible  delineation  of  character.  Just  at  the  same  perkxl, 
also,  Steele,  among  the  other  various  exertions  of  his  pen,  wrote  for 
the  stage  in  a  kindred  spirit  with  Farquhar,  but  with  inferior  dramatic 
skill ;  and  Cibber  produced  his  best  comedies, '  The  Careless  Husband/ 
and  '  The  Nonjuror.'  Fielding,  the  novelist,  commenced  his  literary 
career  as  a  writer  of  comedy ;  he  chiefly  demands  notice  in  dramatic 
history  as  one  of  the  principal  of  those  writers  for  the  stage  who 
afforded  Sir  Robert  Walpole  a  pretext  for  obtaining  the  act  to  limit 
the  number  of  theatres,  and  subject  dramatic  performances  to  the  lord 
chamberlain's  license.  In  a  vezy  similar  predicament  was  Gay,  after 
the  appearance,  in  1727^  of  his  *  Beggars'  Opera.'  Its  professed  object 
was,  by  way  of  burlesque,  to  ridicule  the  Italian  Opera,  which  had 
been  established  and  maintained  at  great  expense,  and  was  thought  by 
many  to  be  rising  in  hurtful  rivalry  with  the  national  drama.  But 
amidst  the  general  satire  on  political  and  fashionable  selfishness  and 
depravity  which  this  composition  implied,  the  persons  then  in  power 
took  so  much  of  it  to  themselves,  that  while  '  The  Beggars'  Opera'  had 
the  unprecedented  run  of  sixty-three  successive  nights,  and  transformed 
the  actress  who  represented  the  heroine  into  a  duchess,  the  lord 
chamberlain  refused  to  license  for  performance  a  second  part  of  it 
entitled  '  Polly.  This  celebrated  production,  however,  though  still  a 
standing  favourite  with  the  public,  is  now  chiefly  remarkable  in  dra- 
matic history  as  the  prototype  (imwittingly,  it  seems,  on  its  author's 
part)  of  a  new  species  of  dramatic  composition  upon  the  British  stage, 
since  kno¥m  as  '  the  English  opera.' 

We  must  now  revert  for  a  moment  to  the  history  of  modem  English 
tragedy.  After  the  example  of  Lee  and  Otway,  Southern  and  Rowe 
endeavoured  to  return  to  a  more  natural  tragic  tone  and  style  than 
those  which  Dryden  had  so  long  practised  and  inculcated.  Addison's 
'  Cato/  notwithstanding  the  great  temporary  celebrity  and  popularity 
which  party  rivalry  conferred  upon  it,  merits  no  attention  in  the  his- 
tory of  dramatic  art,  except  as  having  been  the  first,  and,  it  should 
seem,  the  model,  of  a  series  of  the  most  frigid  productions  in  imitation 
of  the  French  classic  school,  by  Young,  Johnson,  Thomson,  Glover,  &c., 
that  are  to  be.  found  in  our  Uterary  history.  With  some  small  poetic, 
they  have  no  dramatic  pretensions ;  yet  the  very  excess  of  their  for- 
mality and  frigidity  perhaps  contributed  to  that  decisive  reaction  of 
the  public  mind  in  favour  of  the  elder  dramatic  school,  which  took 
place  in  the  middle  of  the  last  century,  and  which  now  demands  our 
attention. 

Garrick's  restoration  of  Shakspere  to  his  rightful  supremacy  over 
the  English  theatre  was  a  combination,  upon  a  more  extensive  scale^ 
of  the  efforts  in  the  same  direction  which  had  been  made  by  Betterton. 
The  success  of  Garrick  contributed  much  to  that  more  general  appro* 
ciation  of  Shakspere  which   gradually  went   on  increasing.     This 
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appreciation,  which  was  not  a  mere  passing  fashion,  was  nothing  less 
than  the  removal  of  one  great  mark,  worn  for  eighty  years  before,  of 
national  degradation,  morally  and  intellectually.  Had  any  such  actor 
as  Qarrick  existed  at  the  restoraton  of  Charles  II.,  he  might  probably 
have  done  much  to  prevent  the  wretched  denationalisation  of  the 
theatre  which  was  so  much  &Youred  by  that  king's  exotic  and  yitiated 
iaste. 

Garriok  himself,  having  made  no  Rreat  attempt  in  dramatic  com- 
position, exposed  himself  to  no  considerable  failure  :  one  or  two  of  his 
small  afterpieces  have  kept  possession  of  the  stage ;  but  his  labour  of 
this  kind  most  worthy  of  mention  is  probably  the  share  which  he  took 
in  the  composition  of  one  of  Colman's  best  comedies, '  The  Clandestine 
Marriage.'  Cumberland's  comic  powers  were  respectable ;  but  in  his 
most  successful  pieces, '  The  West  Indian/  brought  out  by  Qarrick  in 
1771,  and  *  The  Wheel  of  Fortune,'  to  which  John  Kemble's  masterly 
personation  of  the  principal  character  gave  so  decided  a  popularity,  he 
scarcely  rises  above  mediocrity.  Horace  Walpole's  tragedy,  'The 
Mysterious  Mother,'  though  its  subject  necessarily  excluded  it  from 
representation,  set  the  first  example  of  a  vigorous  attempt  to  return 
to  a  natural  and  healthy  tragic  tone  and  style.  As  for  the  *  Douglas '  of 
Home,  it  has  no  such  qualities  to  recommend  it,  but  acquired  and  has 
retained  the  public  favour  chiefly  by  dint  of  one  truly  and  deeply 
pathetic  situation  wherein  the  strongest  domestic  affections  are  pro- 
foimdly  and  permanently  interested.  Sheridan  gave  new  life  and 
spirit  to  "  genteel  comedy,"  in  which  department  he  remains,  at  the 
head  of  the  writers  of  the  present  era.  Though  perhaps  his  pieces  are 
less  perfectly  finished  than  those  of  Congreve,  alreadv  characterised 
as  the  chief  of  this  class  of  dramatists  in  the  precedmg  period,  and 
although,  especially  in  *  The  School  for  Scandal,  he  is  subject  to  the 
same  imputation  as  his  predecessor,  of  being  too  indiscriminately 
lavish  of  epigrammatic  wit,  yet  he  has  more  truly  comic  wit,  more 
force  of  genuine  humour,  than  Congreve,  as  is  more  particularly  felt  in 
his  play  of '  The  Rivals,'  and  should  therefore,  we  conceive,  be  ranked 
above  him  as  regards  the  more  essential  qualities  of  comedy,  The 
dramatic  merits  of  Goldsmith  were  of  a  totally  different  cast :  a 
certain  eccentric  drollery  of  character  and  whimsical  extravagance  of 
plot  are  the  distinctive  characteristics  of  his  two  comedies,  one  of 
which,  though  by  no  means  among  the  most  excellent  productions  of 
his  pen,  has  kept  an  honourable  place  in  the  public  favour.  Of  the 
elder  Colman's  pieces,  two, '  The  Jealous  Wife '  and  '  The  Clandestine 
Marriage,'  are  still  deservedly  esteemed ;  and  the  latter  in  particular  is 
frequently  acted :  they  combine  much  elegance  of  composition  with 
considerable  comic  power.  Nor  among  the  comic  dramatists  of  the 
latter  half  of  the  last  century  must  we  forget  to  mention  the  once 
celebrated  Samuel  Foote,  who  has  been  more  commonly  than  appro- 
priately called  the  English  Aristophanes,  seeing  that  such  a  designation 
conveys  much  too  high  a  compliment  to  Foote,  and  a  very  indifferent 
one  to  the  great  master  of  the  elder  Grecian  comedy.  So  little  had 
Foote's  pieces  of  that  burlesque  ideality  which  constituted  the  essen- 
tial character  of  the  latter,  that  his  exercise  of  the  vis  comica  reduced 
itself  almost  exclusively  to  a  contemporary  personal  satire,  amoimting 
to  little  more  than  a  refined  species  of  mimicry,  which,  from  the 
merest  mercenary  motives,  he  directed  quite  as  readily  against  the 
most  innocent  peculiarities  of  living  individuals  as  against  the  most 
injurious  vices  or  follies.  Hence  it  is,  that  of  the  many  farces  which 
he  wrote,  chiefly  to  exhibit  in  them  his  own  powers  of  satirical 
mimicry  as  an  actor,  not  more  than  one  survives  upon  the  et&se. 

It  was  towards  the  close  of  the  century  that  the  sentimental  comedy 
of  the  German  school  of  Kotzebue,  with  little  but  its  novelty  to 
itseonmiend  it,  acquired  a  footing  in  England.  In  this  kind,  among 
the  direct  adaptations  from  the  German, '  The  Stranger '  has  had  the 
most  general  success,  and  is  the  most  perfect  representative  of  the 
Bpecies.  Among  the  native  efforts  in  the  same  line,  Holcroft's  '  Road 
to  Ruin'  is  still  popular.  The  same  \sTiter  has  the  credit  also  of 
having  first  introduced  on  the  English  stage  the  melo-drama,  which 
has  since  ^led  so  large  a  place  upon  it.  Mra.  Inchbald,  among  many 
pleasing  original  pieces  In  the  lighter  comedy,  has  likewise  given  us  an 
adaptation  from  Kotzebue.  Tobin's '  Honeymoon'  still  holds  possession 
of  the  stage.  Morton,  with  too  much  of  the  German  sentimentality 
has  considerable  humour,  and  sketches  character  and  manners  with 
frequent  success.  Kenny  and  O'Keefe  also  produced  a  few  comedies 
and  farces  of  more  than  average  merit.  M.  G.  Lewis,  in  his  tragedies, 
as  in  his  romances,  drew  from  a  very  different  German  source,  in  his 
taste,  we  might  almost  say  his  rage,  for  the  marvellous  and  the 
terrific.  A  kindred  spirit  is  displayed  in  the  late  Charles  Maturin's 
tragedy  of  *  Bertram.'  As  regards  Lord  Byron's  tragedies,  we  have 
only  to  remind  the  reader  that  as  their  author  never  designed  them 
for  representation,  he  is  by  no  means  chargeable  with  their  dramatic 
failure. 

We  abstain  from  individual  criticism  of  living  English  contempora- 
ries. As  regards  modem  efrorts  in  the  Shaksperian  drama,  the  flight 
in  this  case  is  so  lofty  and  so  bold,  that  even  to  attempt  it  may  be  Siiid 
to  require  almost  as  vigorous  and  as  nire  a  genius  as  to  succeed.  But 
on  the  ground  next  in  elevation,  that  of  tragedy  in  the  more  limited 
sense,  aspirants,  if  not  very  numerous,  are  still,  from  time  to  time, 
presenting  themselves:  however,  we  have  not  yet  anything  that 
approaches  in  natural  vigour  or  in  poetic  richness,  either  to  the  master- 
pieces of  Schiller,  or  even  to  the  most  successful  efforts  of  the  new 


romantic  school  of  France.  In  the  higher  comedy  the  experiments 
are  yet  more  rare.  Decency  has  long  been  thoroughly  established  in 
this  department ;  but  since  Sheridan's  time,  we  have  very  few  comedies 
in  which  we  may  look  for  the  raoiness  of  humour,  the  brilliancy  of 
wit,  or  the  happiness  of  invention  which  seasoned  the  lioentiousnesB  of 
our  earlier  comic  writers.  Of  the  occasional  pieces  written  to  show  off 
the  talent  of  particular  actors,  the  numerous  adaptations  of  French 
farces  and  vaudevilles,  and  the  many  trifles  that  are  continually  coming 
forth  into  an  ephemeral  popularity  in  the  form  of  comic  opera  or 
burletta,  we  shall  merely  remark  that,  with  much  that  is  lively  and 
amusing,  they  have  litUe  that  indicates  either  vigour  or  originality  of 
dramatic  talent. 

DRAMATIC  LITERARY  PROPERTY.    [Copybiqht.] 

DRASTICS.    [Cathartics.] 

DRAWBACK,  in  commerce,  is  a  term  used  to  signify  the  sum  paid 
back  by  government  on  the  re-exportation  of  goods,  upon  the  importer 
tion  of  which  an  equal  sum  has  already  been  paid  as  duty.  The  object 
of  this  repayment  is  to  enable  the  exporter  to  sell  his  goods  in  foreign 
markets  unburdened  with  duties ;  and  it  is  dear  that  if  duties  are 
required  to  be  paid  on  the  first  importation,  no  transit  trade  can  be 
possibly  carried  on  unless  drawback  is  allowed  by  the  government. 
Payments  of  this  nature,  although  they  are  sometimes  confounded 
with  boimties,  are  in  principle  essentially  different  from  them. 
[Bounty.]  Previous  to  the  establishing  of  the  warehousing  system 
m  this  country  in  1803,  and  when  the  payment  of  duties  on  aU  foreign 
and  colonial  merchandise,  with  the  exception  of  tobacco  and  East 
India  goods,  was  required  on  the  first  importation,  drawbacks  were  in 
aU  cases  allowed  upon  re-exportation.  This  course  was  injurious,  not 
only  to  trade,  but  also  to  the  revenue.  Goods  may  now  be  ware- 
housed, and  the  duty  is  only  paid  when  withdrawn  for  home  con- 
sumption; but  drawbacks  are  allowed  on  articles,  such  as  paper 
whether  printed  or  plain,  which  have  paid  an  excise  duty. 

DRAWBRIDGE  is  a  moveable  description  of  bridge  used  in  ancient 
castles  and  in  modem  fortresses,  the  object  being  to  obtain  a  secure 
means  of  communication  aq^oss  a  river,  canal,  or  ditch,  with  the  means 
of  cutting  off  that  communication  when  necessary,  in  order  to  prevent 
the  enemy  using  it  to  gain  access  to  the  place,  and  in  the  two  former 
instances  to  permit  the  passage  of  vessels.  Drawbridges  are  ozxUnarily 
of  one  of  the  three  following  kinds :  1.  Bascule,  Balance^  or  Lifting ; 
2.  Turning  or  Swivel ;  8.  Rolling. 

The  first  is  the  description  of  drawbridge  that  was  commonly  used 
in  old  castles  and  fortresses,  and  in  its  simplest  form  consists  of  a 
platform  turning  on  a  pivot  or  hinge  in  the  escarp  wall,  and  raised  by 
means  of  chains  attached  to  the  other  end  of  the  bridge,  passing  over 
pulleys  in  the  archway  which  gives  access  to  the  bridge. 

The  swivel  or  turning  bridge  may  be  formed  in  either  one  or 
two  leaves,  each  leaf  turning  horizontally  on  a  pivot  firmly  fixed  in 
the  bank,  on  which  it  rests  when  open ;  the  end  of  the  bridge  having 
rollers  to  let  it  move  more  freely. 

The  roller  bridge  consists  of  a  platform  which  is  pushed  forward,  or 
withdrawn,  by  means  of  a  pinion  working  in  a  rack  on  the  under  aide 
of  the  platform,  with  friction  rollers  to  render  the  work  easier. 

(For  further  particulars,  see  Aide  Mimoire  to  the  Military  Sciences, 
from  which  the  above  has  principally  been  taken.) 

In  civil  engineering,  draw-bridges  are  most  frequently  used  upon 
canals,  rivers,  or  in  docks ;  and  their  construction  is  mainly  regulated 
by  the  character  of  the  navigation  they  are  intended  to  accommo- 
date,  even  to  a  greater  extent  than  by  that  of  the  traffic  over  the 
bridge  itself.  The  conditions  which  draw-bridges  should  fulfil  are, 
in  fact, — 1,  that  they  should  be  strong  and  steady;  2,  that  they 
should  be  rapidly  and  easily  opened ;  and  3,  that  they  should  not  inter- 
fere with  the  passage  of  the  boats,  or  other  craft,  they  are  designed  to  pass. 
According,  therefore,  to  the  class  of  vessel  so  passing,  the  machineiy 
by  which  the  bridge  is  raised  may  be  either  above  or  below  the  floor- 
line  ;  or  the  bridge  may  be  either  a  turning,  or  a  bascule,  or  a  rolling 
bridge. 

Upon  canals,  or  rivers  exclusively  used  for  inland  navigation  by 
means  of  barges,  there  can  be  little  reason  for  adopting  anything  but 
the  old-fashioned  Dutch  lifting-bridge,  in  which  the  end  of  the  lifting 
part  of  the  floor  is  connected  by  means  of  chains  to  the  extremity  of  a 
system  of  levers  and  cotmterpoises,  and  bearing  at  the  opposite  end  to 
the  bridge  suspension-chains,  a  chain  with  handles,  for  the  purpose  of 
pulling  down  the  counterpoise.  This  kind  of  lifting-bridge  presents 
the  advantages  of  being  easily  opened,  and,  from  the  fact  of  its  machi- 
nery being  raised  above  the  floor-line,  of  requiring  but  alight  elevation 
above  the  water-way,  and  thus  dispensing  with  the  necessity  for  long 
raised  approaches.  However,  it  is  found  to  be  objectionable  in  cases 
where  masted  craft  pass,  and  even  to  entail  some  inconvenience  in  the 
navigation  of  rivers  by  steam-boats.  Lifting-bridges  are  therefore 
exclusively  reserved  for  canals,  or  for  such  rivers  as  those  which 
traverse  the  to^ns  of  Holland  and  Belgium.  From  the  fact  of  their 
requiriqg  only  light  foundations,  these  bridges  are  peculiarly  appUcable 
in  soft  alluvial  plains. 

Turning-bridges  are  those  most  frequently  used  in  docks,  basins,  or 
canals  resorted  to  by  masted  vessels ;  because  they  fold  back  out  of 
the  way  of  the  masts  and  yards,  and  also  interfere  in  the  least  dangerous 
manner  with  the  quay  roads  or  walk.  They  are,  however,  very  oostly 
in  themselves,  and  they  require_very  expensive^foundations.  JTpon 


6C1 


DRAWER. 


DRAWING. 


683 


some  of  the  modem  raHways  turning-bridgeB  are  introduced,  by  means 
of  which  two  water  pafisages  are  opened^  the  bridge  iteelf  turning  upon 
a  central  pivot. 

Bascule  bridges  were  frequently  used  about  the  end  of  the  last 
century  for  dock  and  river  communications,  as  at  HuU,  Havre,  &c. ; 
but  at  the  present  day  they  are  avoided,  because  it  is  found  that  the 
platform  of  the  bridges  stands  in  the  way  of  the  yards  or  the  standing 
rigging  of  ships  passing  through  the  locks  to  which  these  bridges  are 
attached.  The  same  objection  applies  to  the  cost  of  the  foundations 
and  of  the  machinery  of  Bascule  bridges  as  to  Uiose  of  the  more 
commodious  turning-bridges. 

Rolling-bridges  are  used  when  it  is  not  possible  to  construct  above 
ground  any  machinery  for  lifting  the  platforms,  and  there  are  local 
difficulties  in  the  way  of  executing  the  foundations  of  either  of  the 
other  sort  of  draw-bridges.  The  manipulation  of  these  rolling-bridges 
is,  however,  very  complicated.  A  filling-in  piece  of  the  roadway,  as 
wide  as  the  opening  it  is  desired  to  leave,  is  first  rolled  laterally,  and 
then  the  bridge  itself  is  rolled  back  into  its  place.  The  framing  of 
the  bridge  is  also  oosUy ;  for  during  the  time  that  the  platform  is  being 
rolled  back  its  end  is  without  support,  and  it  acts  to  cause  deflection 
with  a  very  long  lever,  thus  entailing  the  necessity  of  a  strong  framing. 
Nevertheless,  there  are  such  manifest  advantages  in  the  introduction 
of  rolling-bridges,  when,  if  they  were  not  employed,  it  would  be 
necessary  to  resort  to  the  use  of  the  other  descriptions  of  such  struc- 
tures as  would  require  loftier  approaches,  that  they  are  frequently 
used  in  railway,  or  even  in  dock  works.  The  largest  bridge  of  this 
description  lately  executed  is  the  one  erected  to  carry  the  railway  over 
the  Arun,  near  Arundel.  The  largest  turning-bridge  is  the  one  carrying 
the  railway  over  the  Womsum,  in  the  county  of  NorfolL  It  is  to  be 
observed,  that  railway  engineers  have,  however,  great  objections  to  the 
use  of  draw-bridges  of  any  kind,  and  that  they  are  only  resorted  to  in 
the  lost  extremiW. 

DRAWER.    [Bill  of  Exohanqb.] 

DRAWING,  in  its  strict  meaning,  is  the  art  of  representing  objects 
on  a  flat  surface  by  lines  describing  their  forms  and  contours  alone, 
independently  of  colour  or  even  shadow.  But  shadow  is  closely  allied 
with  drawing,  both  in  practice  and  in  theory;  because, notwithstanding 
that  form  may  be  clearly  expressed  by  outline  alone,  shadow,  while  it 
gives  surface  and  subste^ce,  is  dependent  upon  form,  and  in  many  coses 
requires  to  be  accurately  defined  according  to  the  rules  of  perspective. 
More  particularly  is  this  the  case  when  shadows  are  cast  from  any 
regularly-shaped  body  upon  one  or  more  planes ;  as,  for  instance,  the 
shadow  from  a  column  upon  a  flight  of  steps,  or  that  of  a  man  upon  the 
ground  and  a  walL  It  is  true  that,  except  in  geometrical  forms  with 
sharp  edges,  very  few  such  lines  exist  in  nature,  outline  being  no  more 
than  the  boundary  of  surfaces  as  it  exhibits  itself  to  the  eye.  Thus,  in 
the  case  of  a  globe  or  a  cylinder,  there  are  no  lines  whatever  in  the  one, 
no  edges  down  the  latter ;  their  outline  being  not  on  any  part,  but 
merely  the  termination  of  that  portion  of  it  which  is  visible.  The 
same  holds  good  with  respect  to  the  human  form,  and  to  that  of 
animals,  whose  limbs  have  no  determined  edges,  but  consist  of  parts 
more  or  less  curved,  and  even  when  nearly  flat  never  stopping  so  as 
to  form  a  specific  line  or  positive  edge.  The  outline  of  the  superficies 
will  consequently  vary  according  to  the  direction  in  which  the  object 
itself  is  viewed. 

Although  drawing  embraces  all  objects  and  their  forms,  in  its  more 
restricted  technical  sense  it  is  generally  understood  to  imply  the 
drawing  of  the  human  figure,  as  that  species  of  it  which  is  the  most 
scientific  in  itself  and  the  most  important  in  art.  But  correct  drawing 
is  none  the  less  necessary  for  other  objects  which  it  is  the  province  of 
the  artist  to  represent.  Landscape  painting,  it  has  sometimes  been 
said,  requires  comparatively  little  skill  in  drawing  and  no  great  exact- 
ness of  hand,  since  the  forms  it  deals  with,  such  as  those  of  trees, 
mountains,  rocks,  &c.,  being  altogether  irregular,  general  fidelity  as  to 
form  is  sufficient ;  while  fidelity  of  colouring  and  aerial  perspective, 
and  the  effect  of  light,  are  the  qualities  most  essential  to  it.  But  this 
fallacy,  which  has  misled  many  young  landscape  students,  must  be 
discarded  by  him  who  wishes  to  paint  landscape  worthily.  It  is  how- 
ever true,  that  it  requires  greater  expertness  and  decision  to  draw 
correctly  even  a  statue  than  a  tree  or  a  motmtain ;  the  nicest  observa* 
tion  of  all  ,the  proportions,  the  most  scrupulous  attention  to  every 
lineament,  to  every  minute  detail,  to  every  marking,  every  gradation  of 
shadow,  however  slight,  are  here  in  fact  indispensable.  Yet  in  such  case 
the  draftsman  has  nothing  more  to  do  than  patiently  copy  a  perfectly 
immovable  object.  Far  more  arduous  than  such  task  is  that  of  repre- 
senting similar  forms  taken  from  the  living  subject.  Here,  unless  he 
be  also  well  disciplined  and  grounded  in  anatomical  knowledge,  the 
best  models  will  avail  him  little  save  as  studies  of  [woportion,  and  of 
such  poBiti<ms  and  attitudes  as,  although  they  are  intended  to  express 
motion,  can  yet  be  preserved  for  a  considerable  time.  He  may,  indeed, 
thus  perfect  himself  in  that  particular  species  of  anatomical  perspective 
which  is  termed  foreshortening,  *and  he  may  do  much  in  the  way  of 
training  both  his  hand  and  his  eye,  but  for  direct  action  and  motion  his 
model  will  serve  only  to  inform  him  what  muscles  they  are  that  are 
brought  more  forcibly  into  play,  and  other  transitory  phenomena 
which  disappear  almost  as  soon  as  they  exhibit  themselves.  Indeed, 
some  motions  are  so  exceedingly  rapid  and  fugitive  that  they  cannot  be 
drawn^  and  can  hardly  be  studied  from  the  lif e^  but  if  attempted  to  be 


shown  in  painting  must  be  represented  according  to  theory  based  upon 
exact  anatomical  knowledge.  Some  attitudes  and  motions  are  either 
so  exceedingly  evanescent,  as  those  of  the  figures  hurled  down  in 
Rubens'  picture  of  the  Fallen  Angels,  or  so  purely  imaginary,  as  when 
angels  or  winged  genii  are  represented  hovering  in  the  air,  that  such 
theory  alone  will  enable  the  artist  to  express  them  with  any  degree  of 

apparent  fidelity.     The  extremities — that  is,  hands  and   feet are 

among  the  most  difficult  parts  of  the  figure,  and  require  great  praelice 
in  drawing.  Drapery,  again,  is,  next  to  the  figure  itself,  of  the 
greatest  importance,  while  it  is  less  reducible  to  any  positive  rules  for 
disposing  it. 

In  order  to  attain  to  a  complete  mastery  of  the  human  figure, 
which  after  all  is  to  be  regarded  only  as  the  means  to  a  higher  aim, 
and  the  mechanical  apparatus  for  effecting  it,  it  is  necessary  to  com- 
mence by  studying  what  is  tedious  in  itself,  and  seems  almost  foreign 
to  the  artist's  purpose,  namely,  the  internal  configuration  of  the 
human  frame.  It  is  not  enough  to  understand  the  proportions  of 
the  body  and  limbs,  with  the  form  and  situation  of  the  external 
muscles,  but  it  is  necessary  that  all  the  muscles,  their  purposes 
and  functions,  should  be  well  understood.  Nor  must  osteology, 
or  the  bones  of  the  skeleton,  be  neglected.  Indeed  it  is  desir- 
able that  the  artist  should  be  able  to  draw  the  skeleton  figure  in 
any  attitude,  by  which  his  figures  will  always  be  well  put  together. 
The  drawings  of  Raffaelle  and  Michel  Angelo  show  that  those  great 
masters,  even  when  at  the  summit  of  their  fame,  used  frequently 
to  draw  the  skeleton  of  the  more  important  figures  of  their  com- 
positions. By  way  of  practice  in  this  respect,  it  has  been  judiciously 
recommended  that  as  soon  as  he  is  a  perfect  master  of  the  skeleton, 
the  student  should  proceed  to  draw  antique  statues  in  that  state, 
afterwards  clothing  them  with  muscles,  as  in  the  marble  or  cast  before 
him.  But  it  is  necessary  to  study  muscular  action  with  even  more 
Eeal  and  accuracy  than  the  skeleton.  Without  scientific  knowledge  of 
muscular  action,  the  painter  will  be  able  to  give  his  figures  only 
attitudes,  and  those  not  always  correct,  should  he  have  occasion  to 
represent  such  as  from  their  nature  do  not  admit  of  being  copied 
from  the  life.  Again,  unless,  besides  possessing  a  complete  know- 
ledge of  the  human  body  and  the  action  of  the  limbs  and  muscles,  he 
is  also  able  to  express  the  emotions  of  the  mind,  and  that  not  as  they 
display  themselves  in  the  countenance  alone,  but  in  gesture,  attitude, 
and  the  whole  frame,  he  will  at  the  best  produce  only  clever  academical 
figures,  skilfully  drawn,  but  devoid  of  soul  and  sentiment.  He  must 
therefore  endeavour  to  make  himself  master  of  expression,  in  the  most 
comprehensive  meaning  of  that  very  arduous  and  complex  study, 
which,  be  it  observed,  depends  entirely  upon  drawing  and  truth  of 
delineation.  For  this  purpose  such  works  may  be  recommended  as 
Bell's '  Anatomy  of  Expression.' 

Perspective,  which  is  generally  treated  of  separately,  and  is  therefore 
ordinarily  considered  a  distinct  study.  Is  nevertheless  a  most  essential 
part  of  drawing, — in  fact  its  very  grammar,  all  objects  being  subject  to 
its  laws,  although  they  may  not  admit  of  being  delineated  according  to 
the  processes  employed  for  drawing  buildings,  furniture,  and  such 
things  as  consist  of  strict  geometrical  forms.  Reserving  the  science 
itself  for  the  article  Pbbspeotive,  we  only  advert  to  it  here  in  order  to 
press  upon  the  student  its  essential  and  primary  importance ;  and  that, 
instead  of  being  an  extraneous  accomplishment,  it  is  inseparably  con- 
nected with  drawing ;  for  perspective  Ib  based  upon  the  laws  of  vision, 
and  consists  of  practical  rules  deduced  from  those  laws. 

The  student  then  would  do  well  to  exercise  himself  thoroughly  in 
drawing  before  he  proceeds  to  colour ;  and  the  longer  he  confines  him- 
self to  outline,  with  no  other  degree  of  shadow  than  what  is  necessary 
to  express  the  character,  the  substance,  or  texture,  and  the  different 
prominences  or  depressions  in  the  superficies  of  objects,  the  more 
likely  will  he  be  to  attain  precision  and  correctness,  as  there  wiU  be 
nothing  to  conceal  vagueness  and  inaccuracy  of  form,  but  form  will  be 
exhibited  undisguisedly  either  in  its  beauty  or  the  reverse.  One 
great  step  towards  correctness  is  to  understand  perfectly  beforehand 
the  object  to  be  represented,  its  character  both  general  and  specific ; 
when  this  is  the  case,  the  hand,  supposing  it  to  be  sufficiently  well 
trained,  readily  abeys  the  eye  and  the  mind.  Constant  observation, 
therefore,  and  as  careful  an  examination  of  objects  as  if  he  were  pre- 
paring to  draw  them,  will  greatly  promote  the  student's  advancement, 
and  he  will  be  really  learning,  when,  because  he  is  not  actually  at  work 
with  his  pencil,  he  may  seem  to  be  doing  nothing.  And  this  applies 
equally  to  the  student  of  scenery  as  of  the  figure.  The  more  distinct 
and  even  scientific  be  his  knowledge  of  nature  and  natural  phenomena, 
the  more  truly  and  confidently  wiU  he  be  able  to  represent  the  appear- 
ances of  nature ;  the  wider  hu  range  of  observation,  the  more  likely 
will  he  be  to  avoid  maimerism  as  weU  as  to  escape  from  signal  mistakes. 

We  have  spoken  hitherto  of  the  necessity  of  drawing  accurately  to 
the  art-student,  but  drawing,  as  far  as  regards  fadlity  in  delineating 
common  forms  and  objects  so  as  to  enable  a  person  to  describe  them 
promptly  with  the  pencil,  ought  to  be  considered  nearly  as  indispens- 
able a  part  of  education  as  writing  itself.  By  this,  such  a  degree  of 
proficiency  is  meant  as  would  enable  a  person  either  to  express  or 
explain  his  ideas  upon  paper,  or  to  sketch  from  nature.  Sketching,  in 
the  more  popular  meaning  of  the  term,  implies  little  more  than  the 
act  of  writing  down  in  a  kind  of  graphic  shorthand  the  characteristic 
lineaments  of  a  landscape  or  any  indy^if^^  al^ect^^jin^ac^irement 
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little  more  than  mccbanical,  and  which  stands  in  about  the  same 
relationship  to  dramng^  in  its  more  elevated  character,  as  an  ordinary 
letter  does  to  a  finished  literary  composition.  Like  the  sketcher,  the 
draftsman  only  copies  the  objects  before  him,  and  those  generally 
inanimate  ones ;  but  with  this  diiference,  that  his  drawings  are  ex- 
pected to  exhibit  perfect  fidelity,  and  admit  of  being  worked  up  to  a 
high  degree  of  finish  and  beauty. 

There  are  various  manipulations  or  modes  of  drawing,  distinguished 
according  to  the  materials  or  implements  made  use  of,  such  as  chalk, 
black  lead  pencil,  sepia,  or  other  tinted  drawings;  which  last-mentioned 
class  are  sometimes  called  washed  drawings,  in  which  some  indication 
of  colouring  is  occasionally  introduced.  But  what  is  termed  water- 
colour  drawing,  as  now  practised,  is  altogether  a  species  of  painting, 
although  the  process  is  totally  different  from  that  of  oil  colours,  or 
even  distemper.  Pen  and  ink  drawings  in  the  style  of  etchings,  either 
with  or  without  the  addition  of  wash  of  shadow,  are  capable  of  pro- 
ducing considerable  efifect.  Still  more  effective  are  drawings  either  in 
black-lead  pencil,  chalk,  or  sepia,  made  on  paper  of  a  neutral  tint,  the 
bright  lights  being  put  on  with  white. 

Painters'  drawings  or  studies,  such  as  those  of  the  old  masters,  are 
highly  valuable  because  they  often  exhibit  their  first  conceptions  in 
all  their  energy,  and  admit  us  to  immediate  intercourse,  as  it  were, 
with  their  ideas  as  they  arose  in  their  minds.  Collections  of  such 
drawings  are  found  in  most  national  and  royal,  and  in  many  private, 
museums.  The  British  Museum  contains  a  very  choice  though  not 
very  extensive  collection  of  drawings  by  the  old  masters.  Perhaps 
the  finest  ever  formed  by  a  private  individual  was  that  of  Sir  Thomas 
Lawrence,  P.R.A. ;  but  it  was  dispersed  after  his  deatli.  The  bulk  of 
the  Michel  Angelo  and  Rafiaelle  drawings  were  purchased  for  Oxford 
University,  and  are  kept  in  the  University  galleries.  Of  late,  photo- 
graphy has  been  applied  to  the  production  of  fac-similes  of  the 
drawings  of  painters,  especially  those  of  the  old  masters ;  and,  the 
application  ranks  among  the  most  interesting  and  valuable  of  that 
beautiful  art.  The  art  branch  of  the  Department  of  Science  and  Art 
have  therefore  conferred  a  great  boon  on  students  of  art  by  making 
photographic  fac-sinules  of  the  exquisite  drawings  by  Raffaelle  in  the 
British  Museum,  the  Louvre,  and  especially  the  unrivalled  collection 
belonging  to  the  University  of  Oxford,  and  issuing  them  at  dmost 
nominal  prices. 

DREAMS  may  be  best  described,  in  a  few  words,  as  trains  of  ideas 
presenting  themselves  to  the  mind  during  sleep.  The  person  to  whose 
mind  ideas  present  themselves  in  trains  during  sleep,  is  said  to  dream, 
and  the  word  dreaming  designates  either  the  state  of  the  mind  in 
dream;},  or  else  the  susceptibility  or  potentiality  of  having  dreams. 
We  use  the  word  in  the  former  sense,  when  we  speak  of  "  the  state  of 
dreaming ;  "  in  the  latter,  when  we  say  that  "  dreaming  is  a  part  of 
man's  nature." 

It  is  the  principal  design  of  this  article  to  present  the  reader  with 
the  ptyckoloffical  theory  of  dreams  :  to  explain,  first,  the  psychological 
law  by  which  dreams,  as  being  trains  of  ideas,  are  regulated,  and  to 
exemplify  the  operation  of  this  law ;  and,  secondly,  by  means  of  this 
law  and  of  certain  psychological  circumstances  peculiar  to  the  state  of 
sleep,  to  explain  the  differences  existing  between  dreams,  as  being 
trains  of  ideas  which  occtu*  in  the  state  of  sleep,  and  trains  of  ideas 
as  the^  generally  occm*  in  the  waking  state.  When  dreams,  as  psy- 
chological phenomena,  shall  have  been  thus  explained  (in  the  scho- 
lastic phrase)  per  genut  et  differentiam,  the  reader  will  be  in  possession 
of  tho  whole  psychological  theory  of  dreams. 

But  dreams  may  give  rise,  as  they  frequently  have  given  rise,  to  an 
inquiry  other  than  the  psychological  inquiry  which  we  have  inchoated, 
namely,  one  which  in  common  speech  is  called  &  physical,  but  which 
would  be  better  called,  by  coining  a  word  analogous  to  psychological, 
somatological  inquiry.  Besides  observing  the  mental  phenomena  of 
dreams,  and  referring  these  phenomena  to  a  mental  or  (as  we  have 
before  termed  it)  psychological  law,  together  with  certain  psychological 
circumstances  peculiar  to  the  state  of  sleep,  men  may  speculate  on  the 
manner  in  which  the  state  of  the  body  in  sleep  affects  the  mind — ^how 
the  body  when  asleep  is  afiected,  and  how  again  the  body  thuB  affected 
operates  to  the  production  of  the  phenomena  of  dreams.  Of  this 
physical  or  somatological  inquiry,  the  greater  and  more  important  part, 
that  which  relates  to  the  state  of  the  body,  belongs  properly  to  the 
subject  of  sleep ;  while,  as  regards  the  manner  in  which  the  state  of 
the  body  operates  t<^  the  production  of  the  phenomena  of  dreams,  to 
determine  which  observation  gives  very  small  assistance,  we  shall  state, 
in  a  second  division  of  this  article,  the  little  that  can  be  relied  on. 

In  the  third  part  of  the  article  we  shall  give  a  few  well-attested 
instances  of  dreams,  accompanied  by  circumstances  which,  as  they  are 
related,  do  not  seem  to  admit  of  explanation.  And  this  will  lead  us 
naturally  to  say  a  few  words  concerning  the  supernatural  character 
which,  at  different  times  and  in  different  countries,  has  been  attributed 
to  dreams. 

I.  We  have  said  that  dreams  are  trains  of  ideas  presenting  them- 
selves to  the  mind  during  sleep.  Occasionally,  and  under  peculiar 
and  definable  circumstances,  sensations  are  felt  during  sleep ;  some  of 
which  commonly  do  not  awake  the  dreamer,  while  others,  which  awako 
him,  are  yet  shown  to  have  been  felt  during  sleep  by  the  circumstance 
that  a  train  of  ideas  called  up  by  them  passes  before  the  mind,  invested 
with  the  attributes  of  dreams,  in  an  interval  between  the  sensation 


and  the  waking.  These  sensations,  however,  are,  from  the  nature^  of 
the  case,  comparatively  so  few,  and,  even  when  they  are  felt,  so  unim- 
portant in  comparison  with  the  ideas  which  they  call  up,  that  they  may 
very  well  be  excluded  from  notice  in  a  general  description  of  dreams. 

Bearing  in  mind  then  the  existence  of  these  few  and  unimportant 
exceptions,  we  shall  henceforward  speak  of  dreams  as  consisting  only 
of  ideas.  And  that  the  feelings  composing  dreams,  which  are  at  the 
time  believed  to  be  sensations,  are  not  sensations,  but  only  ideas, — 
that  we  do  not  see,  hear,  smell,  taste,  and  touch  what  we  believe  at  the 
time  that  we  respectively  see,  hear,  smell,  taste,  and  touch,  but  that 
we  only  have  the  ideas  of  these  respective  sensations,  cannot  need  proof. 
At  any  rate,  the  only  proof  which  the  nature  of  the  case  admits  is  one 
to  be  furnished  by  each  individual  for  himself.  Knowing  the  circum- 
stances which,  when  he  is  awake,  are  concomitant  with  the  having  the 
feelings  called  sensations,  and  the  circumstances  which  are  concomitant 
with  the  state  of  sleep  and  of  dreaming, — knowing  further  that  these 
two  sets  of  circumstances  are  incompatible  with  one  another ;  while, 
on  the  other  hand,  the  circumstances  concomitant,  when  he  is  awake, 
with  the  having  the  feelings  called  ideas,  are  such  that  he  may  very 
well  have  them  likewise  when  he  is  asleep ;  he  cannot  but  conclude  for 
himself  (and  if  he  do  not,  other  means  of  proving  it  to  him  there  are 
none)  that  the  feelings  of  which  he  is  conscious  during  sleep  are  not, 
as  at  the  time  he  beUeves  them  to  be,  sensations,  but  ideas.  He  knows 
that  when  he  is  asleep  and  dreams,  he  is  so  situated  that  he  cannot 
have  the  sensations  which  at  the  time  he  believes  that  he  has.  He 
knows  that  he  may,  in  his  then  situation,  have  ideas ;  and,  if  he  has 
any  feelings  at  all,  must  have  ideas.  He  must  conclude  then  that  what 
at  the  time  he  believes  to  be  sensations  are  in  reaUty  only  ideas,  and 
must  consider  the  appearance  of  these  ideas  as  sensations,  as  a  matter 
to  be  explained  by  means  of  psychological  circumstances  peculiar  to 
the  state  of  sleep. 

Dreams,  then,  being  thus  assumed  to  be  trains  of  ideas,  we  proceed 
to  investigate  the  law  by  which  they  are  regulated,  and  to  exemplify 
the  operation  of  the  law. 

On  observing,  or  (to  use  the  phrase  which,  when  mental  phenomena 
are  spoken  of,  is  more  common)  reflecting  upon,  our  waking  train  of 
ideas,  we  find  that  when  two  sensations,  or  two  ideas,  or  a  sensation 
and  an  idea  have  occurred  in  proximate  succession,  the  sensation  that 
occurred  first,  or  its  idea,  or  the  idea  that  occurred  first,  is  afterwards 
followed  by  the  idea  of  the  sensation  that  occurred  second,  or  (as  the 
case  may  be)  by  the  idea  that  occurred  second,  and  that  this  happens 
the  more  surely  in  proportion  as  such  proximate  succession  of  the  two 
sensations,  or  two  ideas,  or  sensation  and  idea,  has  been  more  recent, 
and  in  proportion  as  it  has  been  more  frequent.  Such  is  a  brief  state- 
ment of  what  is  called  the  law  of  association,  and  of  its  laws.  [Asso- 
ciation.] 

"  When  a  man  thinketh  on  any  thing  whatsoever,"  says  Hobbes, "  his 
next  thought  after  is  not  altogether  so  casual  as  it  seems  to  be.  Not 
every  thought  to  every  thought  succeeds  indifferently.  But  as  we 
have  no  imagination  (idea),  whereof  we  have  not  formerly  had  sense  in 
whole  or  in  parts ;  so  we  have  no  transition  from  one  imagination  to 
another,  whereof  we  never  had  the  like  before  in  our  senses."  ('  Levia- 
than,' i.  8.)  Hobbes  has  here  enunciated  the  principle  of  previous 
proximate  succession,  or  contiguity  (whatever  it  may  be  called),  and 
has  spoken  of  it  as  the  sole  primary  principle  of  association ;  the  only 
defect  in  the  manner  in  which  he  has  enunciated  it  being  the  omission 
of  the  instances  of  two  ideas,  and  of  a  sensation  and  idea  occurring  in 
proximate  succession.  Most  subsequent  writers  on  the  subject  have 
added  other  primary  principles,  more  or  less,  to  this  one  enunciated  by 
Hobbes ;  and  in  so  doing  are,  we  think,  chargeable  with  an  imperfect 
Mr.  Hume  enumerated  three  principles,  contiguity  in  time 


and  place,  causation,  and  resemblance ;  a  fourth,  contrast,  which  he 
named,  he  looked  upon  as  a  secondary  principle  resolvable  into  causa- 
tion and  resemblance.  ('Essays,'  vol.  ii.,  p.  21.)  Dr.  Brown,  finding 
great  faxilt  with' Mr.  Hume's  enumeration,  and  observing  that  all 
suggestion  (the  phrase  employed  by  him  in  the  place  of  association) 
depends  on  prior  co-existence  (by  which  he  means  the  same  as  we  by 
proximate  succession),  nevertheless  does  not  seem  to  Imve  perceived 
the  processes  by  which  resemblance  and  contrast  may  be  resolved  into 
this  principle,  and  furthermore  treats  the  topic  under  the  threefold 
division  of  resemblance,  contrast,  and  contiguity  in  place  or  time,  all 
which  he  inconsiBtently  calls  primary  principles.  ('Lect,'  34  foil.) 
Mr.  Mill  has  two  principles,  subdivisions  (and  perhaps  unneoessary 
subdivisions)  of  the  one  principle,  as  it  is  represented  by  Hume  and 
Brown,  contiguity ;  he  calls  them  the  "  synchronous  order,"  which, 
he  says,  answers  to  contiguity  in  place,  and  the  "successive  order,'* 
which,  he  says,  answers  to  contiguity  in  time.  ('Analysis  of  the 
Human  Mind,'  vol.  i.  p.  63.)  He  observes  rightly,  that  the  principles 
of  causation,  resemblance,  and  contrast,  may  be  resolved  into  pre- 
vious proximate  succession ;  though  he  does  not  go  through  the 
analyses,  and  indeed  the  few  hints  which  he  gives  of  what  he  deems  the 
necessary  processes  seem  to  show  that  he  did  not  understand  them. 

The  mode  of  resolving  causation  is  obvious ;  causation  indeed  is  but 
a  name  for  previous  proximate  succession,  under  particular  circum- 
stances. Let  us  briefly  explain  (Mr.  Mill  not  having  done  it)  the 
modes  of  resolving  resemblance  and  contrast  into  the  same  principle ; 
taking,  which  is  the  most  convenient  method^^iiv  such  case8|  a  par- 
ticular  instance  of  each.  ^.^.^.^^^  ^y  LnOOglC 
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The  flight  of  a  man,  A,  calla  up  the  idea  of  another  man,  B,  who 
resembles  him.  Some  of  the  sensations  and  ideas  which  are  elements 
of  the  complex  feeling  called  the  tight  of  A,  have  been  before  present  to 
the  mind  as  elements  of  the  complex  feeling  called  tJu  tight  of  B  ;  and 
these  sensations  and  ideas  call  up  the  ideas  of  the  other  sensations 
and  the  other  ideas  which  go  to  make  up  the  complex  feeling  called  the 
tight  of  Bf  and  which  are  not  elements  of  the  complex  feeling  called 
the  tight  of  A;  for  with  these  other  sensations  and  other  ideas  they 
have  before  exiBted  in  proximate  succession,  or  (as  we  may  say  for 
shortness)  have  co-existed.  These  ideas,  thus  called  up,  co-exist  (as 
we  may  again  say  for  shortness)  with  the  ideas  of  the  sensations,  and 
with  the  ideas,  which,  belonging  both  to  the  sight  of  A  and  the  sight 
of  B,  called  them  up ;  and  thus  the  idea  of  the  sight  of  B,  or  the  idea 
of  B,  is  present  to  the  mind. 

Again,  as  regards  contrast,  the  idea  of  a  giant  calls  up  the  idea  of  a 
dwarf.  One  idea  that  is  an  element  of  the  complex  feeling  called  the 
idea  of  a  giant  is  the  idea  of  tallness,  which  idea  is  made  up  of  the  idea 
of  height  and  that  of  greatness.  The  idea  of  tallness,  and  therefore 
that  of  height,  is  a  vivid  idea,  or  (changing  the  phrase)  it  is  an  idea  on 
which  the  mind  dwells,  or  which  very  frequently  presents  itself  to  the 
mind  when  a  giant  is  being  thought  of ;  and  so  when  a  dwarf  is  being 
thought  of,  is  the  idea  of  shortness,  which  again  includes  the  idea  of 
height,  a  vivid  idea.  Now  the  idea  of  height  being  a  vivid  idea,  or 
one  which  very  frequently  presents  itself  to  the  mind  when  a  dwarf  is 
thought  of,  is  strongly  (and  strongly  by  reason  of  the  frequent  prox- 
mate  succession  of  the  two  idea^)  associated  with  the  idea  of  a  dwarf, 
as  it  is,  for  the  same  reason,  strongly  associated  with  the  idea  of  a 
giant.  The  idea  of  the  giant  then  csJls  up  the  idea  of  height,  which 
has  frequently  before  (as  we  may  say  for  shortness)  co-existed  with  the 
idea  of  the  giant ;  and  the  idea  of  height  thus  called  up,  calls  up,  for 
the  same  reason,  the  idea  of  the  dwarf. 

We  have  dwelt  thus  at  length  on  the  psychological  law  of  associa- 
tion, and  its  primary  principle  of  previous  proximate  succession, 
because  it  may  be  said  to  be  the  key  to  the  whole  psychological  theoir 
of  dreams.  This  law  being  fully  comprehended  at  the  outset,  so  much 
of  the  remainder  of  our  task  as  consists  in  the  exemplification  of  its 
mode  of  operation  is  made  straightforward  and  easy. 

We  arrive  at  the  law  of  association,  as  determining  waking  trains  of 
ideas,  by  the  processes  of  observation  and  of  induction.  We  may  either 
extend  the  law,  thus  arrived  at  in  the  case  of  waking  trains  of  ideas,  to 
the  case  of  dreams,  knowing  independently  that  these  are  made  up  of 
ideas  and  are  therefore  not  different  in  kmd  from  waking  trains;  or 
again  we  may  arrive  at  the  law,  in  the  case  of  dreams  separately,  by  the 
same  processes  of  observation  and  induction.  The  former  mode  is  as 
satisfactory  as  the  latter ;  and  in  the  way  of  this  latter  there  are  many 
difficulties,  arising  out  of  the  nature  of  the  case,  which  do  not  exist  as 
regards  the  former.  By  the  former  mode,  therefore,  which  is  the 
easier,  and  which  is  at  the  same  time  logically  correct,  we  come  to  the 
conclusion  that,  in  dreams,  one  idea  is  followed  by  another  idea,  when 
either  the  sensation  of  which  the  first  is  the  copy  has,  at  a  previous 
time  or  times,  been  followed  by  the  sensation  of  which  the  second  is 
the  copy,  or  when  one  of  the  ideaa  has  followed  or  been  followed  by  (as 
the  case  may  be)  the  sensation  of  which  the  other  is  the  copy,  or 
again  when  the  ideas  themselves  have  been,  at  a  previous  time  or 
times,  present  to  the  mind  in  proximate  succession;  and  that  this 
happens  the  more  surely,  or  (changing  the  phrase)  the  association 
between  the  two  ideas  is  the  more  strong,  in  proportion  as  the  previous 
proximate  succession  has  been  more  recent,  and  in  proportion  as  it  has 
been  more  frequent.  Of  the  law  thus  modified  by  the  circumstances 
of  recency  and  frequency,  causation,  retemblance,  and  contrast,  are 
names  for  classes  of  instances ;  and  in  dreams,  as  in  waking  trains,  the 
idea  of  what  is  called  a  cause  is  generally  followed  by  the  idea  of  what 
is  called  its  effect;  the  idea  of  an  object  which  resembles  another 
object  is  generally  followed  by  the  idea  of  the  object  which  it  re- 
sembles ;  and  the  idea  of  an  object  which  is  said  to  be  contrasted 
ydth  another  object  is  sometimes  followed  by  the  object  with  which  it 
is  said  to  be  contrasted.  We  will  now  exemplify,  with  somewhat 
more  particularity,  the  operation  of  this  law  of  association  in  dreams. 

1.  The  classes  of  associations  which  make  up  the  greater  part  of  our 
mental  history  when  we  are  awake,  those  concerned  in  naming,  in 
classification  and  abstraction,  in  memory,  in  belief,  in  reasoning 
(whether  to  ourselves  or  by  word  of  mouth,  or  in  writing),  in  imagina- 
tion, in  desires  and  aversions,  in  affections,  occur  likewise  during  sleep, 
and  make  up  a  considerable  part  of  our  mental  history  in  sleep,  that 
is,  of  our  dreams.  It  will  not  be  necessary  to  give  instances  of  the 
occurrence  of  each  of  these  classes  of  associations,  as  every  one  who  is 
conscious  of  having  dreamed  must  be  conscious  of  having  had  these 
several  states  of  mind  during  his  dreams.  And  further,  the  giving  of 
the  instances  would  be  of  little  use,  unless  the  instances  given  of  the 
several  states  of  mind  were  analysed,  and  the  associations  forming 
these  several  states  of  mind  set  forth  in  the  particular  instances  given ; 
but  this,  even  were  it  relevant  to  our  present  purpose,  would  carry  ua 
to  an  unreasonable  length.  Referring  the  reader  then  to  Mr.  Miirs 
masterly  work,  entitled  the  *  Analysis  of  the  Human  Mind,'  in  which 
the  working  of  the  law  of  association  is  thoroughly  developed,  we  shall 
content  ourselves  with  a  couple  of  instances  of  reasoning  and  imagi- 
nation, and  with  an  exemplification  of  beUef,  of  that  kind  which  is 
most  important  for  the  full  comprehension  of  dreams. 


We  not  only  converse,  in  dreams,  with  the  persons  whom  we  believe 
to  be  present,  speaking  to  them,  and  again  attributing  to  them  con- 
nected words  which  we  believe  that  they  speak  to  us,  but  we  frequently 
go  so  far  as  to  make  a  speech  or  written  dissertation,  which,  as  remem- 
bered when  we  have  awoke,  is  not  only  coherent,  but  often  (owing  to 
psychological  circumstances  peculiar  to  the  state  of  sleep)  more  clearly 
and  forcibly  arranged  than  it  would  have  been  had  we  been  awake,  and 
had  we  actually  spoken  the  speech  or  written  the  dissertation.  Condillao 
is  said  to  have  often  brought  to  a  conclusion  in  his  dreams  reasonings 
on  which  he  had  been  employed  during  the  day,  and  which  he  had  not 
completely  worked  out  when  he  retired  to  bed.  (Cabanis, '  Rapports 
du  Physique  et  du  Moral  de  THomme,'  ii.  p.  895.)  Cabanis  says,  in  the 
same  place,  of  Franklin  :— *'  I  knew  a  very  wise  and  enlightened  man 
who  believed  he  had  often  been  instructed,  in  his  dreams  concerning 
the  issue  of  events  which  at  the  time  occupied  his  mind.  His  strong 
head,  and  his  freedom,  in  every  other  respect,  from  prejudice,  had  not 
been  able  to  guard  him  against  a  superstition  in  respect  of  these  inward 
warnings.  He  observed  not  that  his  profound  skill  and  rare  sagacity 
continued  to  direct  the  action  of  his  brain  during  sleep."  The  circum- 
stances under  which  Mr.  Coleridge  composed  the  fragment  called 
'  Eubla  Khan,'  have  been  described  by  himself  as  the  following,  and 
we  see  no  reason  to  discredit  his  statement.  He  had  taken  an  anodyne 
which  had  been  prescribed  to  him  in  consequence  of  a  sUght  indisposi- 
tion, and  fell  asleep  in  his  chair  while  he  was  reading  in  '  Purchas's 
Pilgrimage,'  of  a'paLokce  built  bv  Khan  Kubla ;  he  remained  asleep  for 
about  three  hours,  during  which,  as  he  himself  tells  us,  "  he  could  not 
have  composed  less  than  from  two  to  three  hundred  lines;  if  that 
indeed  can  be  called  composition  in  which  all  the  images  rose  up  before 
him  as  things,  with  a  pazullel  production  of  the  correspondent  expres- 
sions, without  any  sensation  or  consciousness  of  effort."  On  awaking 
he  instantly  sat  down  to  commit  his  poem  to  paper.  After  having 
written  so  many  lines  as  were  afterwards  publish^,  he  was  interrupted 
by  a  i>6r8on  on  business ;  and  when  he  returned  to  the  tadt  the  poem 
had  vanished  from  his  memory. 

Our  beUef  in  the  presence  of  external  objects  not  present  is  one  of 
the  most  curious  and,  from  the  frequency  of  its  occurrence,  together 
with  its  curiousness,  one  of  the  most  important  of  the  phenomena  of 
dreams.  This  belief  is  a  compUcated  case  of  association.  When  we 
are  awake,  sind,  having  sensations  of  sight  from  a  present  object,  believe 
that  the  object  is  present,  we  have,  first,  the  sensations  of  sight  which 
the  object  excites,  then  the  ideas  of  distance  and  extension  and  figure, 
which  are  closely  associated  with  these  sensations  :  again,  the  ideas  of 
all  the  other  sensations  which  the  object  has  at  other  times  and  in  other 
circumstances  excited  (those  of  resistance,  smell,  soimd,  &c.),  and  of 
ourselves  as  having  these  sensations :  and,  lastly,  the  idea  of  a  cause  of 
all  those  sensations,  whether  present  or  past,  whether  those  which  are 
themselves,  or  those  of  which  only  the  ideas  or  copies  are  present  to 
the  mind.  AH  those  ideas,  inseparably  associated  with  the  sensations 
of  sight  of  which  we  are  conscious,  make  up  the  complex  state  of  mind 
called  belief  in  the  pretence  of  external  objects,  or  bdief  in  the  existence  of 
external  objects  present.  The  same  ideas,  inseparably  associated  with 
the  ideas  of  the  sensations  of  sight  which  were  themselves  present  in 
the  former  case,  constitute  another  complex  state,  which  is  also  a  state 
of  belief  in  the  existence  of  the  external  objects,  but  which,  having 
ideas  of  the  sensations  of  sight  instead  of  the  sensations  themselves,  is 
thus  distinguished  from  the  former  state,  and  which  may  be  called 
belief  in  the  existence  of  external  objects  not  present.  This  last  state  of 
mind  is  the  one  which  occurs,  during  sleep,  appearing  to  be  the  former 
one.  Why  it  so  appears  we  shall  explain  presently.  At  present  we 
have  had  to  do  only  with  what  it  actually  is,  and  with  the  associations 
which  it  comprehends. 

2.  It  is  said  that  a  man's  character  and  pursuits  influence  his  dreams. 
Now  we  mean  by  the  phrase  "  a  man's  character,"  nothing  more  than 
certain  classes  of  association  which  occur  to  him  most  frequently;  and 
his  ''  pursuits  "  again,  viewed  subjectively  or  in  respect  of  himself  pur- 
suing, may  be  paraphrased  in  the  same  way.  When  we  say  then  that 
a  man's  character  and  pursuits  influence  his  dreams,  it  is  only  a  way  of 
saying  that  those  associations  which  most  frequently  occur  when  he  is 
awake  will  also  6ccur  most  frequently,  cateris  paribus,  when  he  is 
asleep.  This  circumstance,  therefore,  observed  in  dreams,  exemplifies 
the  manner  in  which  frequency  strengthens  association.  It  would  be 
but  a  waste  of  words  to  bring  particular  instances  in  support  of  the 
general  remark ;  and  indeed  it  will  be  incidentally  exemplified  in  some 
of  the  Olustrations  which  we  shall  presently  adduce  of  the  influence  of 
sensations  on  dreams. 

8.  Dreams  turn  upon  subjects  which  have  been  present  to  the  mind 
recently,  rather  than  those  which  have  been  present  to  it  at  a  greater 
distance  of  time.  In  other  words  the  most  recent  associations  will  recur, 
cateris  paribus,  the  most  frequently  in  our  dreams.  As  under  the  last 
head,  therefore,  was  exemplified  the  influence  of  frequency  on  asso- 
ciation, so  under  the  present  is  that  of  recency  exemplified ;  and  it 
wiU  not  be  necessary  to  dwell  any  longer  upon  this  than  upon  the  last 
topic. 

4.  We  shall  enter  at  rather  greater  length  into  the  manner  in  which  the 
sensations  occasionally  felt  in  sleep  modify  dreams  through  association. 
We  have  already  alluded  to  the  occasional  occurrence  of  these  sensations. 
They  are  themselves  very  unimportant  parts  of  dreams,  even  when 
they  occur;  but  they  call  up  vivid  and  interesting  tnuns  of  ideasj  the 
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connection  between  which  and  the  sensatiooB  it  is  amusing  to  trace. 
We  shall  take  the  different  kinda  of  sensations  separately. 

a.  Of  the  five  external  senses,  sight  is  the  least  excitable  during 
sleep.  But  a  strong  light  brought  before  the  eyes  of  a  person  sleep- 
ing generally  aflecta  the  nerves  concerned  in  the  sensation  of  sight ;  a 
sensation  of  a  light  is  generally  felt ;  and  whilst  its  ultimate  effect  is 
almost  always  to  awaken  the  sleeper,  a  train  of  ideas  associated  with 
the  sensation  of  a  light  is  first  called  up,  and  passes  before  the  mind  in 
the  interval  between  the  sensation  and  waking.  The  sleeper  probably 
awakes  from  a  dream  of  some  conflagration,  whether  one  which  has 
actually  taken  place  (for  instance,  the  conflagration  of  Moscow,  or  any 
other  which  mav  have  been  impressed  on  his  mind),  or  else  a  confla- 
gration of  some  house  well  known  to  him,  perhaps  even  his  own. 

6.  The  least  excitable  of  the  senses,  after  sight,  is  taste.  And  even 
so  far  as  it  is  excitable,  the  circumstances  under  which  we  sleep  are 
such  as  to  preclude  almost  entirely  the  possibility  of  its  being  brought 
into  action.  When,  however,  from  ill-health,  or  in  consequence  of 
something  which  we  have  eaten  shortly  before  going  to  bed,  there  is  (in 
the  vulgar  phrase)  a  bad  taste  in  the  mouth,  this  may  have  its  effect 
on  dreams. 

c.  Smell  comes  next  of  the  senses,  in  respect  of  defect  of  excitability 
during  sleep.  The  circumstances  under  which  we  sleep  are  again  such 
as  to  preclude  almost  entirely  the  action  of  this  sense ;  and  it  is  diffi- 
cult, while  it  is  by  no  means  important,  to  select  an  apposite  instance 
of  its  operation  in  modifying  dreams. 

d.  We  come  next  to  the  sense  of  hearing.  "  The  sound  of  a  flute 
in  the  neighbourhood,"  says  Mr.  Macnish,  "  may  invoke  a  thousand 
beautiful  and  delightful  associations.  The  air  is  perhaps  filled  with 
the  tones  of  harps,  and  all  other  varieties  of  music ;  nay  the  per- 
formers themselves  are  visible ;  and  while  the  cause  of  this  strange 
scene  is  one  trivial  instrument,  he  may  be  regaled  with  a  rich  and 
melodious  concert"  (p.  61).  A  loud  noise  taking  place  near  the 
sleeper,  heard  by  him,  and  eventually  awaking  him,  calls  up  ideas  of 
various  loud  noises,  and  these  again  various  other  ideas  associated  with 
them.  A  curious  instance,  which  exemplifies  the  tendency  of  ideas 
that  have  been  most  frequently  and  most  recently  present  to  the  mind 
to  recur  in  dreams,  will  be  found  in  Dr.  Abercrombie's  work  on  the 
Intellectual  Powers,  p.  277.  Again,  whispering  in  a  person's  car  when 
he  is  asleep  is  found  sometimes  to  modify  his  dreams  very  considerably. 
Some  persons,  it  is  true,  are  instantly  awaked  thereby ;  others,  who 
sleep  on,  are  not  conscious  when  they  awake  of  having  had  dreams 
akin  to  the  subjects  on  which  the  whisperer  has  discoursed ;  while 
others  again  may  have  their  dreams  modified  at  one  time  by  the 
whispering,  and  not  at  another,  according  as  the  sleep  is  more  or  less 
deep.  But  instances  are  recorded  of  persons  susceptible  always,  and, 
to  a  peculiar  degree,  of  the  influence  of  this  whispering  in  the  ear  on 
their  dreams;  an  amusing  instance  of  which  is  also  given  by  Dr. 
Abercrombie. 

e.  Of  the  five  external  senses,  touch  is  the  most  excitable  during 
sleep.  In  continually  changing,  as  we  do,  our  position  during  sleep, 
we  are  influenced  by  tactile  sensations  of  which  the  bed  and  the  bed- 
clothes are  the  causes.  We  are  most  easily  awaked  by  being  touched, 
the  slightest  tickling  in  the  nose  or  the  sole  of  the  foot  being  sufficient 
for  the  purpose.  And  as  regards  the  operation  of  sensations  of  touch 
in  modifying  dreams,  let  it  suffice  to  observe  generally,  that  those  by 
which  we  are  awaked  may  call  up,  in  the  interval  between  the  touch 
and  the  waking,  ideas  of  various  causes  of  touch  which  will  be  pleasur- 
able or  painful  ideas  according  to  other  circumstances. 

/.  Sensations  of  bodily  paiu,  or  of  difcocgauisation  (as  they  have  been 
named  by  Mr.  Mill,  who  has  been  the  first  to  treat  of  them  under  a 
separate  head),  including  the  sensations  of  heat  and  cold,  frequently 
occur  to  modify  dreams.  Hobbes  has  enunciated  this  modifying  cir- 
cumstance widi  distinctness,  interweaving  however  a  somatological 
hypothesis  for  its  explanation  which  is  neither  necessary  nor  correct  ; 
but  this  hypothesis  may  be  kept  apart  from  the  enunciation  of  the 
fact.  "  And  seeing  dreams  are  caused  by  the  distemper  of  some  of  the 
inward  parts  of  the  body,  divers  distempers  must  needs  cause  different 
dreams ;  and  hence  it  is  that  lying  cold  breedeth  dreams  of  fear,  and 
raiseth  the  thought  and  image  of  some  fearful  object  {the  r,iotwn  from 
the  brain  to  the  inner  parts,  and  from  the  inner  parts  to  the  brain  being 
reciprocal)  ;  and  that  as  anger  causeth  heat  in  some  parte  of  the  body 
when  we  are  awake  ;  so  when  we  sleep,  the  over-heating  of  the  same 
parte  causeth  anger,  and  raiseth  up  in  the  brain  the  imagination  of  an 
enemy."  ('  Leviathan,'  i,  2.)  Several  mstances  have  been  related  of 
this  l.y  Dr.  Abercrombie,  Dr.  Gregory,  and  others. 

g.  Sensations  in  the  alimentary  canal,  sometimes  pleasiuable  and 
sometimes  painful,  have  a  very  important  influence  on  cheanis.  These 
sensations  mdeed  influence  very  considerably  our  waking  trauis  of 
Ideas;  wid  much  more,  masmuch  as  m  sleep  there  are  no  external 
objecte  to  call  us  away  from  the  ideas  which  these  sensations  caU  up, 
do  they  influence  our  sleeping  trains.  When  the  digestion  is  good 
and  we  have  ^ten  nothing  which  weighs  upon  or  disagrees  with  the 
f  hoTf  K  '  ?^^^«^"^«  5-«'  generally  speaking,  pleasurable.  When,  on 
pffLf  f'l.?^'^®  ^^f  ^"""^  indigestion,  which,  in  respect  of  the 
nlimpnf^^r^''^  ""  T^^  ^°''  ^.  "^^^^^  «f  painful  sensations  in  the 
cWct^  ^^'  we  are  afflicted  with  dreams  of  the  most  painful 
dSte\S  ^J^^i^^™^^"g  .f  ^cte  ^f  opium  and  of  intoxicating 
draughte,  which  effecte  are  neither  more  nor  less  than  sensations  in 


the  alimentery  canal,  are  also  discernible  in  dreams.  And  in  connec- 
tion with  this  topic,  we  may  allude  to  the  dreams  caused  by  the 
uneasy  sensations  attendant  on  obstructed  respiration,  which,  some- 
times caused  by  and  sometimes  oombined  with  indigestion,  constitute 
the  most  dreadful  evils  to  which  in  sleep  we  are  subject,  and  which 
are  known  to  all  under  the  name  of  nightmare. 

We  have  thus  explained  the  law  of  association  which  determines  the 
formation  of  dreams,  and  have  exemplified  ite  operation.  Thus  far,  it 
will  be  observed,  we  have  spoken  of  dreams  only  in  their  generic 
character  of  trains  of  ideas ;  or  at  least,  any  reference  which  we  have 
made  to  the  specific  circumstances  which  distinguish  them  from  trains 
of  ideas  in  the  waking  state  has  been  incidental.  It  remaims,  in  order 
to  complete  the  psychological  theory  of  dreams,  to  state  and  explain 
the  circumstances  distinguishing  dreams,  as  tjtuns  of  ideas  during 
sleep,  from  trains  of  ideas  as  they  generally  occur  in  the  waking  stat*^. 
We  say  as  they  generally  occur,  because  in  the  waking  state  there  are 
trains  of  ideas,  which  occur  under  peculiar  circumstances,  resembling 
dreams,  and  differing  from  the  generality  of  trains  of  ideas  in  tht 
waking  stete  in  those  very  pointe  by  means  of  which  dreams,  a!»d 
the  generality  of  waking  trains,  are  to  be  distinguished  from  one 
another.  The  trains  of  ideas  which  in  the  waking  state  occur  thus 
under  peculiar  circumstances  are  those  called  reverie$,  or,  more  ex- 
pressively, waking  dreams  ;  and  again,  those  which  present  themselree 
to  the  mind  during  deUrium. 

1.  Ideas  which  occur  in  dreams  are  beUeved  to  be  acnfiations ; 
scenes  fashioned  by  the  fancy  are  believed  to  be  real.  What  has  been 
already  said,  when  we  were  resolving  this  belief  in  the  presence  of 
external  objecte  not  present  into  ite  component  elemente,  in  order  to 
exemplify  the  operation  of  the  law  of  association  in  dreams,  has 
expedited  the  explanation  of  this  phenomenon.  When  we  are  awake 
we  are  conscious  continually  of  two  different  stetes  of  mind,  behef  in 
the  existence  of  external  objecte  present,  and  belief  in  the  existence  of 
external  objecte  not  present.  These  two  stetes  of  mind  differ  only  in 
this  point,  that  the  former  comprehends  certain  sensations  of  sight, 
while  the  latter,  in  the  place  of  the  sensations  themselves,  has  but  the 
ideas  of  the  sensations.  Now,  when  we  are  awake,  ideas  are  compared 
mth  sensations,  the  beUef  in  the  existence  of  external  objecte  not 
present  with  the  belief  in  the  existence  of  external  objecte  present ; 
and  ideas  are  seen  to  be  less  vivid  than  sensations,  the  former  belief 
than  the  latter  belief.  Thus,  and  thus  alone,  are  these  states  of  mind 
respectively  distinguished  from  each  other  when  we  are  awake ;  but 
when  we  are  asleep  we  have  no  sensations  with  which  to  compare  our 
ideas,  and  no  external  objecte  present,  with  the  belief  in  whose 
presence  we  can  compare  the  belief  in  their  existence  when  they  are 
not  present.  Ideas  therefore,  no  longer  viewed  relatively,  take  the 
place  of  sensations ;  they  are  the  most  vivid  representations  which 
present  themselves  to  the  mind  of  the  qualities  of  external  objects ; 
and  being  the  most  vivid,  are  believed  to  be  sensations.  Whence  it 
follows,  that  the  belief  in  the  existence  of  external  objecte  not  pre^ni 
tekes  the  place  also  of  the  belief  in  the  existence  of  external  objects 
present,  or  (changing  the  phrase)  the  belief  in  the  presence  of  external 
objects.  It  may  also  be,  that  ideas  when  we  are  asleep  are,  from 
bodily  causes  which  we  cannot  trace,  actually  more  vivid  than  are  the 
same  ideas  when  we  are  awake  :  if  this  be  so,  which  we  cannot  posi- 
tively say,  but  which  is  probable,  it  wiU  combine  with  the  previous 
consideration  to  explain  the  above-mentioned  phenomenon. 

Dr.  Hartley  wrote  upon  this  point  with  great  sagacity ;  and  the  only 
fault  in  the  following  extract  is  the  intrusion  of  a  material  hypothesis 
at  the  end  of  it.  "  The  scenes  which  present  themselves  are  taken  to 
be  real  Now  this  happens,  first,  because  we  have  no  other  reality  to 
oppose  to  the  ideas  which  offer  themselves,  whereas  in  the  common 
fictions  of  the  fancy,  while  we  are  awake,  there  is  always  a  set  of  real 
external  objecte  striking  some  of  our  senses,  and  precluding  a  like 
mistake  there,  or  if  we  become  quite  inattentive  to  external  objects, 
the  reverie  does  so  far  put  on  the  nature  of  a  dream  as  to  appear 
a  reaUty  ;  secondly,  the  trains  of  visible  ideas  which  occur  in  dreami 
are  far  more  vivid  than  common  visible  ideas,  and  therefore  may  the 
more  easily  be  taken  for  actual  impressions.  For  what  reasons  the«e 
ideas  should  be  so  much  more  vivid,  I  cannot  presume  to  say.  I 
guess  that  the  exclusion  of  real  impressions  has  some  share,  and  tJie 
increased  heat  of  the  brain  may  have  some  likewise.  The  fact  is  most 
observable  in  the  first  approacnes  of  sleep,  all  the  visible  ideas  begin- 
ning then  to  be  more  than  usually  glaring."  {'  Observationji  on  Min,' 
vol.  i.  p.  398,  ed.  1810. 

Thus  it  is  that  we  never  dream  of  a  past  event  as  a  post  event.  Any 
historicid  event  of  which  we  dream  is  believed  to  be  taking  place  before 
our  eyes,  and  any  historical  individual  to  be  our  companion.  Another 
singular  consequence  is  observable  in  the  case  of  dreams  produced  by 
sensations  of  bodily  pain.  The  sensation  of  the  pain  may  call  up,  as 
well  as  kindred  ideas  of  pain  and  ite  causes,  an  idea  of  that  which  will 
remove  the  pain,  which,  when  we  are  awake,  must  often  follow  the 
sensation  of  pain ;  and  this  idea  will  be  teken  for  the  actual  presence 
of  that  which  is  fitted  to  relieve  us.  When,  for  instence,  we  hunger 
or  thirst  in  sleep,  these  uneasy  sensations  call  up  respectively  the  ideas 
of  food  or  drink  ;  we  believe  that  we  have  food  or  drink  in  our  p^*- 
sesfiion,  but  (the  hunger  or  thirst  of  course  continuing)  we  go  on  to 
dream  of  some  occurrerce  which  prevente  the  satisfaction  of  our  appe- 
tites ;  or  perhaps  we  have  the  idea  of  the  taste  of  the  food  or  drink, 
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and  believe  that  we  liave  the  fienBation  of  tasting,  but  yet  the  hunger 
or  thirst  is  not  allayed.  ImmedJately  Bome  other  viand  or  beverage 
presents  itself  to  us ;  again  are  we  debarred  from  the  enjoyment,  or 
again  do  we  taste  and  profit  not ;  and  thus  does  the  dream  proceed 
until  we  awake. 

The  incongruity  of  dreams,  or  (in  other  words)  the  grouping  of 
objects  in  our  dreams  which  could  not  exist  together  in  reality,  results 
immediately  from  this  mistaking  of  ideas  for  sensations.  There  is  no 
more  inoongruity  in  the  collocation  of  our  ideas  themselves  during 
sleep  than  &  that  of  our  ideas  in  the  waking  state.  In  both  states 
they  foUow  one  another  according  to  the  same  law.  But  when  we 
have  ideas  of  objects  during  sleep,  we  believe  that  the  objects  are 
themselves  present ;  and  though  the  collocation  of  the  ideas  is  natural, 
and  such  as  would  excite  no  surprise  in  the  waking  state,  the  colloca- 
tion of  the  objects  is  strange,  and  would  then  also  excite  surprise. 
Dreams,  though  only  trains  of  ideas,  are  believed  at  the  time  (as  has 
been  explained)  to  be  successions  of  objects,  and  when  afterwards 
remembered  as  such,  they  seem  strange  and  incongruous.  Dryden's 
poetical  description  and  instance  may  here  relieve  the  weariness  of  our 
own  prose : — 

«  Dreams  are  the  Intsrladet  which  fanoy  makes : 
When  monarch  reason  slseps,  thii  mimio  wak8i» 
Ck)mpoundB  a  medley  of  disjointed  things, 
A  court  of  cobblers  or  a  mob  of  kings." 

2.  There  being  no  sensations  in  sleep,  as  in  the  waking  state,  to 
break  off  the  trains  of  our  ideas,  the  associations  which  have  been  at 
any  previous  time  or  times  formed  between  these  ideas  have  more 
uninterrupted  play  when  we  are  asleep  than  when  we  are  awake. 
When  we  are  awake,  one  idea  calls  up  another,  this  perhaps  a  third, 
and  thus  a  train  of  ideas  is  commenced,  when  of  a  sudden  we  see  some 
object ;  the  sensation  then  takes  possession  of  the  mind,  and  (in  the 
common  phrase)  the  attention  is  withdrawn  from  the  train  of  ideas. 
When  we  are  asleep  this  cannot  happen ;  and  an  association  between 
any  two  ideas  has  to  give  way  only  to  a  stronger  association  between 
one  of  them  and  a  third. 

The  greater  coherency,  than  if  they  were  made  by  us  when  awake, 
of  speeches  or  essays  which  we  believe  in  our  dreams  that  we  speak  or 
write,  has  been  already  noticed. 

Thus  it  is  that  we  often  go  through  a  repetition  in  our  dreams  with 
considerably  greater  ease  than  we  can  do  it  when  awake.  For  the 
same  reason,  again,  ideas  occur  to  us  in  our  dreams  of  which  we  have 
not  for  a  very  long  time  been  conscious  when  awake,  and  which  we 
have  been  perhaps  unable,  when  anxious  to  do  so,  to  call  up ;  and 
trains  of  ideas  are  gone  through,  which  we  have,  perhaps,  wished  to 
complete  when  awake,  but  to  no  pxirpose,  inasmuch  as  the  associations 
between  the  several  pairs  of  ideas  in  the  trains  are  too  faint  to  bear 
up  against  the  continual  interruptions  of  sensations.  These  ideas  and 
trains  of  ideas  occurring  in  dreams,  which  we  are  imable  to  call  up 
when  we  are  awake,  are  said  to  have  been  forgotten. 

We  may  observe,  that  the  same  revival  of  long-forgotten  ideas  and 
trains  of  ideas  takes  place  often  during  delirium,  the  similarity  between 
our  trains  in  which  state  and  our  dreams  we  have  already  idluded  to. 
A  very  singular  instance  of  such  revival  durini^  delirium  is  related  by 
Mr.  Coleridge,  in  his  *  Biographia  Literaria '  (vol.  i.  chap.  vi). 

To  this  head  is  to  be  referred  a  remark  generally  made  concerning 
dreams,  that  the  mind  exercises  no  control  over  the  ideas  which  com- 
pose them,  or  (as  it  is  otherwise  expressed)  that  the  mind  does  not 
exert  its  will  upon  them,  as  it  does  upon  ideas  composing  trains  in  the 
waking  state.  The  mind  is  not  diverted  from  the  trains  of  ideas  which 
pass  before  it  by  the  occurrence  of  sensations ;  thus  it  need  not  desire, 
as  it  continually  doesin  the  waking  state,  to  have  the  ideas  composing 
the  trains  rather  than  the  sensations;  and  thus  the  ideas  are  not  pre- 
sented to  it,  as  they  continually  are  in  the  waking  state,  in  that  par- 
ticular combination  which  is  caUed  dmre  of  the  idtas,  or  wUUng  of  the 
idecu.  This,  we  believe,  is  the  full  extent  to  which  the  remark  con- 
cerning the  absence  of  will  (as  it  is  called)  over  ideas  in  dreams  is  true ; 
though,  from  the  manner  in  whiah  it  is  expressed,  it  seems,  and  indeed 
it  is  generally  intended,  to  imply  much  more. 

When  we  are  awake,  we  are  said  to  will  bodily  actions,  and  to  will 
mental  actions  or  ideas.  Now,  when  we  are  asleep,  we  will  bodily 
actions  likewise ;  but  from  the  manner  in  which  the  body  is  affected 
during  sleep,  the  actions  do  not  follow  the  state  of  mind  called  toill,  as 
they  do  when  we  are  awake.  We  will  to  run  from  an  enemy  who,  we 
believe,  is  pursuing  us,  but  we  cannot  nm ;  the  muscles  are  so  affected 
in  sleep  that  their  action  does  not  follow  the  state  of  mind  called  %nU, 
as  it  does  when  we  are  awake.  Every  one  who  has  dreamed  must  have 
experienced  such  a  dream  as  this,  and  must  remember  the  fear  which 
follows  it.  But  the  circumstance  that  the  action  does  not  follow  by  no 
means  affects  the  existence  of  the  state  of  mind  called  tnll  during 
dreams ;  and  in  sleep  therefore,  as  in  the  waking  state,  we  will  bodilv 
actions.  A|;ain,  as  regards  mental  actions  or  ideas,  we  exert  our  wiU 
over  these,  m  the  waking  state,  either  by  attending  to  them,  or  by 
endeavouring  to  recollect  them,  and  in  no  other  way ;  and  every  one 
who  has  dreamed  must  be  conscious  of  attention  to  trains  of  ideas 
during  his  dreams,  and  of  endeavours  to  recollect  ideas.  Thus  neither 
as  rejpiirds  mental  actions  is  there  any  absence  during  dreams  of  the 
state  of  mind  called  will.    * 


The  only  difference  in  respect  of  this  state  of  mind  between  dreams 
and  waking  trains  is,  as  we  have  said,  that  in  the  former  there  is  not  so 
much  need  of  attention  to  the  ideas  as  in  the  latter ;  inasmuch  as 
dreams  are  not  interrupted  by  sensations,  as  are  trains  of  ideas  in  the 
waking  state. 

8.  Our  measure  of  time  dtiring  dreams  dppears  not  to  coincide  with 
that  in  the  waking  state.  Having  fallen  asleep  for  a  few  moments,  we 
believe  that  we  go  through,  before  we  awake,  a  series  of  events  which 
would  occupy,  did  they  really  happen,  days  or  months,  or  even  years. 
And  the  same  takes  place  often,  when  a  sensation  occurs  to  awake  us, 
in  the  brief  interval  between  the  having  of  the  sensation  and  the 
waking.    Instances  are  not  unfrequent  of  such  dreams. 

This  discrepancy  between  our  notions  of  time  when  we  are  asleep 
and  when  we  are  awake  may  be  very  easily  explained.  The  idea  of 
time  is  only  an  idea  of  so  many  successions  of  events,  or  of  ideas, 
whether  caUed  up  by  these  events  or  otherwise.  On  looking  back 
through  any  period  of  our  mental  history,  if  we  remember  many 
feelings  that  have  succeeded  the  one  to  the  other,  we  have  the  idea  of 
a  long  time ;  if  few,  of  a  short  one.    Now  ideas  «re  remembered  in 

nortion  as  they  are  interesting  or  vivid.  In  the  waking  state  and 
eep  the  same  ideas  would  pass  before  the  mind  during  the  same 
time ;  but  in  the  waking  state  they  woidd  be  viewed  as  ideas  only, 
and  the  greater  number  would  not  be  remembered.  But  in  sleep  they 
are  believed  to  be  sensations,  the  events  thought  of  are  believed 
actually  to  take  place,  uid  the  ideas  thus  become  interesting  to 
such  a  degree  that  they  cannot  be  forgotten.  Looking  back  through 
these  ideas,  and  remembering  every  one  of  them,  we  judge  the  time 
during  which  they  have  passed  before  the  mind  to  have  been  a  long 
time. 

4.  It  remains  to  speak  of  the  absence  of  surprise  in  dreams.  It  is 
not  indeed  true  that  the  feeling  of  surprise  is  altogether  absent  from 
dreams,  as  is  generally  asserted ;  while  in  those  cases  in  which  it  is 
absent,  and  in  which  its  absence  is  thought  worthy  of  remark,  the 
explanation  is  simple.  In  our  dreams  we  believe  that  we  see  persons 
who  are  either  dead  or  in  a  distant  country,  and  we  are  not  surprised ; 
we  believe  that  we  witness  events  which  happened  a  very  long  time 
ago,  and  we  are  not  surprised.  Now  we  have  the  ideas  of  the  persons 
and  events,  and  we  have  not  at  the  same  time  the  ideas  of  the  death 
or  the  distant  coimtry  or  the  distant  time  at  which  the  event  took 
place ;  having  the  ideas  of  the  persons  and  events,  we  beUeve  these 
ideas,  as  has  been  already  explained,  to  be  sensations ;  and  as  we  have 
not,  together  with  the  apparent  sensations,  the  ideas  of  the  death,  dis- 
tant country,  &c.,  we  have  no  ideas  with  which  the  apparent  sensations 
are  incongruous ;  and  there  being  no  incongruity,  there  is  nothing  to 
surprise  us.  We  think  of  the  persons  or  events,  as  we  might  think 
of  them  when  awake,  without  certain  additional  ideas;  and  not 
having  these  additional  ideas,  we  are  not  surprised  at  seeing,  or 
believing  that  we  see,  the  persons  or  events,  any  more  than  wo  should 
be  surprised  at  seeing  (could  we  by  possibility  do  so)  the  same 
persons  or  events  when  we  were  awake,  if  we  knew  not  that  the 
person  had  died  or  was  in  another  countiy,  or  that  the  event  was  one 
of  history. 

This  explanation  is  confirmed  by  those  instances  in  which  we  do 
feel  surprise.  The  idea  of  a  person  or  event  believed  to  be  seen  may 
call  up  any  of  the  additional  ideas  that  have  before  been  absent.  We 
believe  that  we  see  a  person,  and  we  then  think  of  his  death ;  we  are 
immediately  surprised ;  and  we  dream  that  we  are  dreaming.  Every 
one  who  has  dreamed  must  have  experienced  such  a  dream  as  this. 

II.  This  second  part  of  the  article  was  to  contain  so  much  of  the 
little  that  is  known  concerning  the  state  of  the  body  in  sleep  as  is 
relevant  to  the  subject  of  dreams. 

The  organs  of  the  five  external  senses  are  so  affected  by  sleep,  that 
the  sensations  which  respectively  pertain  to  them  are  either  not  felt  at 
all,  or  are  felt  very  much  less  often,  and  very  much  less,  than  when 
we  are  awake,  and  even  when  they  are  felt  they  generally  awake  us. 
But  of  this  we  have  already  spoken. 

We  have  also  spoken  of  the  effects  of  sensations  of  bodily  pain  and 
of  internal  sensations  on  dreams.  The  manner  in  which  sickness, 
through  the  medium  of  internal  sensations,  intensifies  dreams,  is 
feuniliar  to  every  one. 

It  is  a  question  whether  sleep  operates  on  the  mind  as  well  as  on 
the  body ;  whether,  while  it  suspends  the  action  of  the  body,  it  also, 
either  through  the  body  or  otherwise,  suspends  the  action  of  the  mind. 
This  is  a  question  on  which  we  cannot  speak  positively,  and  on  which 
our  opinion  can  be  determined  only  by  the  greater  probakUity  of  th 
one  side  or  of  the  other 

Some  writers  assert  that  we  do  not  always  dream  when  we  are  asleep. 
They  say  that  the  proper  effect  of  sleep  is  to  suspend  the  action  of  the 
mind  as  well  as  of  the  body,  and  that,  to  the  extent  to  which  we  dream, 
sleep  is  impaired.  They  speak  of  two  kinds  of  sleep,  the  one  in  which 
we  do  not  dream,  and  which  they  oaXL perfect  sleep;  the  other,  in  which 
we  dream,  and  which  they  call  imperfect.  One  of  these  writers  is  Mr. 
Locke,  who  has  expressed  a  very  decided  opinion  that  during  sleep  we 
do  not  always  think ;  his  alignments  in  favour  of  the  opinion  being, 
that  all  of  us  are  conscious  of  having  no  dreams  during  a  considerable 
portion  of  the  time  that  we  sleep,  that  some  persons  even  do  not 
dream  at  all,  and  that  a  supposition  that  the  dreams  are  foi^gotten 
almost  the  very  moment  after  they  have  taken  place  is  absurd. 
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('  Essay  on  the  Human  Understanding/  2,  i.  sec.  ii.)  If,  however,  we 
do  not  dream  always,  how  is  the  beginning  of  our  dreams  accounted 
for  ?  The  mind  is,  on  this  supposition,  at  a  particular  period  of  sleep, 
void  of  ideas ;  an  idea  suddenly  enters  it,  and  dreaming  begins.  Now 
the  idea  waa  not  called  up  by  an  idea  antecedent  to  it,  for  antecedently 
there  was  no  idea  in  the  mind.  How  then  did  it  come  to  enter  the 
mind  ?  This  consideration  appears  to  us  adequate  to  set  the  question 
at  rest  as  to  whether  we  dream  always  or  not. 

Dreaming  always,  we  may  remember  or  forget  our  dreams  according 
to  whether  our  sleep  is  deep  or  slight,  and  remember  them  in  propor- 
tion as  it  is  not  deep.  One  part  of  the  same  fit  of  sleep  is  more  intense 
than  another ;  the  dreamer  remembers  the  dreams  of  this  last  part, 
but  forgets  those  of  the  first,  as  regards  which  it  is  the  same  as  if  he 
had  not  dreamt  at  all.  In  one  state  of  health  the  same  person  has  a 
greater  amount  of  deep  sleep  than  in  another;  he  in  consequence 
remembers  his  dreams  better,  or  (as  he  would  most  probably  express 
it)  he  dreams  more  in  the  second  state  of  health  than  in  the  first. 
Again,  one  person's  bodily  constitution  is  such  as  to  make  his  sleep 
generally  more  intense  than  that  of  another  person,  and  in  conse- 
quence he  is  less  of  a  dreamer.  There  have  been  instances  of  persona 
who  do  not  remember  ever  to  have  dreamed,  and  of  others  who 
have  not  remembered  any  dreams  until  at  a  very  advanced  period 
of  life. 

III.  As  regards  the  instances  recorded  of  extraordinary  dreams,  they 
are  either  untrue,  or  true  and  explainable  by  ordinary  or  natural 
means,  or  else  true  and  not  so  explainable,  and  therefore  (in  the 
common  phrase)  supernatural.  Now  many  of  these  instances  are  so 
far  authenticated,  that  we  are  not  authorised  altogether  to  discredit 
them.  Not  discrediting  them,  we  are  yet  unable  to  explain  them  by 
the  ordinary  means ;  though  it  is  possible,  certainly,  that  as  the  dreams 
and  their  attendant  circumstances  come  to  us,  there  may  be  both 
some  exaggeration  in  the  dreams  themselves,  and  some  omission  of 
incidents  previous  to  the  occurrence  of  the  dreams  which  might  help 
to  explain  the  attendant  circumstances.  Again,  there  is  another  set 
of  incidents,  also  well  authenticated,  which,  like  these  instances  of 
dreams,  are,  if  we  believe  them  as  they  are  related,  unsusceptible  of 
explanation  by  ordinary  or  natural  means.  We  refer  to  the  many 
stories  told  of  the  appearance  of  persons  at  the  moment  of  death,  to 
friends  or  relations  at  a  distance  ^om  the  spot  where  the  death  takoa 
place.  Now  these  incidents  pave  the  way  to  some  extent  for  a  belief 
m  the  supernatural  character  of  some  remarkable  dreams.  If  these 
incidents  ore  believed  to  be  supernatural,  there  is  no  reason  why  there 
should  not  also  be  supernatural  dreams.  We  must  observe,  however, 
that  in  calling  either  the  incidents  to  which  we  have  referred  or  the 
dreams  supernatural,  we  mean  no  more  than  that  they  cannot  be 
explained  by  natural  means.  We  cannot  say  how  they  were  brought 
about;  neither  can  we  say,  looking  at  the  particular  circumstances 
under  which  they  happened  and  the  particular  persons  to  whom  they 
happened,  why  they  were  brought  about. 

The  supernatural  interpositions  to  which,  in  our  difficulty,  we  resort 
for  aid,  must,  if  they  exist,  be  determined  by  general  laws,  which  in 
the  course  of  time  it  either  may  or  may  not  be  given  to  men  to  know. 
At  present  we  see  only  the  particular  interpositions,  particular  events 
belonging  to  another  system,  which  we  call  supematursd,  which  is 
governed,  however,  doubtless,  like  our  own  or  the  natural  system,  by 
general  law.^.  and  which  moves  perhaps  co-ordinately  with  this  to  a 
common  end,  although  we  know  not  the  laws  of  that  system,  nor  the 
connexion  between  it  and  our  own.  It  is  certainly  not  philosophical  to 
refer  each  particular  interposition  to  a  particular  providence,  as  is  done 
by  Bishop  Bull  in  his  sermon  concerning  the  *  Holy  Office  of  Angels ; ' 
but  in  an  admission  of  our  own  ignorance,  combined  vdth  an  opinion 
that  the  interpositions  (as  they  are  called)  are  regulated  by  general 
laws,  there  seems  to  be  nothing  to  be  objected  to. 

Many  dreams  which  have  in  former  times  been  accounted  super- 
natural, as  revealing  facts  and  tniths  of  science,  may  doubtless  be 
explained  by  means  within  our  own  knowledge.  Reference  has  been 
made  to  Franklin's  belief  in  revelations  made  to  him  during  dreams 
concerning  political  events,  but  those  revelations  admit  of  a  natural 
explanation. 

There  are  several  instances  of  dreams,  similar  to  these  related  of 
himself  by  Franklin,  given  by  Henry  More  in  his  '  Immortality  of  the 
Soul '  (ii.  16),  all  of  which  may  be  explained  similarly ;  as,  for  instance, 
the  dream  of  Avenzoar  Albumaron,  an  Arabian  physician,  to  whom  his 
lately  deceased  friend  suggested  in  his  sleep  "  a  very  soverain  medicine 
for  his  sore  eyes."  Indeed  all  dreams  of  the  appearance  of  ghosts, 
where  they  r.re  believed  to  relate  what  may  have  been  before  known 
to  the  dreamer,  may  be  explained  by  the  two  circumstances,  that  ideas 
in  dreams  are  taken  for  sensations,  and  that  trains  of  ideas  associated 
together  are  not;  liable  to  be  interrupted  by  sensations,  as  they  are  in 
sleep.  Mr.  Coleridge  has  very  happily  observed  that,  in  the  cases 
where  ghosts  are  believed  to  appear  in  dreams,  we  have  the  idea  of  the 
person  to  whom  the  ghost  belongs  as  being  in  the  room  in  which  we 
ourselves  are  sleeping;  and  further,  that  such  ghosts  always  appear  in 
a  half  waking  state,  when  "the  impressions  of  the  bed,  curtains, 
room,  &c.,  received  by  the  eyes  in  the  half  moments  of  their  opening, 
blend  with,  and  give  vividness  and  appropriate  distance  to,  the  dream 
image,  which  returns  when  they  close  again."  ('  Literary  laemains.' 
vol.  I,  p.  202.)  ^  -o  \  J  » 


There  is  a  long  '  Essay  on  the  Phenomenon  of  Dreaming,'  in  Baxter's 
'  Inquiry  into  the  Nature  of  the  Human  Soul ;  *  the  object  of  which  is 
to  prove  that  dreams  are  brought  about  by  the  agency  of  spirits. 
However  fanciful  is  this  object,  the  essay  is  valuable,  as  containing 
many  facts  and  displaying  much  ingenuity. 

The  theory  of  dreams  is  treated  briefly  in  Dr.  Hartley's  work,  in 
Mr.  Stewart's  'Philosophy  of  the  Human  Mind'  (vol.  i.,  chap.  8),  in 
which,  however,  but  little  is  done  towards  the  elucidation  of  the  sub- 
ject ;  and  in  Dr.  Seattle's  '  Dissertations.'  (Lond.  1783,  4to.)  Dr. 
Abercrombie's  and  Mr.  Macnish's  works  are  valuable  for  nothing  eke 
than  the  instances  which  they  furnish.  There  is  an  article,  occasioned 
by  Mr.  Macnish's  book,  and  written  by  Sir  William  Molesworth,  in 
the  first  volume  of  the  '  London  Review,'  which  shows  great  meta- 
physical acumen,  and  from  which  the  reader  will  derive  much  instruc- 
tion. A  work  by  Dr.  Brierre  de  Boisipont,  well  translated  and  some- 
what condensed  by  Mr.  R.  T.  Hulme,  '  On  Hallucinations ;  a  History 
and  Explanation  of  Apparitions,  Visions,  Dreams,  Ecstacy,  MagnetL-m, 
and  Somnambulism,'  London,  1859,  may  also  be  consulted  with 
advantage. 

The  works  of  Aristotle  contain  a  short  treatise  on  dreams  (wcpl 
*^w7f'Aoiv)\  and  many  valuable  observations,  as  well  as  fancies,  are 
scattered  through  the  poem  of  Lucretius.  There  is  also  extant,  in 
Greek,  a  work  on  dreams  by  Artemidorus,  besides  the '  Oneirocritikon  * 
of  Astrampsychus,  and  that  attributed  to  Nicephorus,  a  patriarch  of 
Constantinople. 

DREDGING-MACHINES  are  machmes  employed  for  deepening 
and  clearing  away  depasited  matter  from  the  beds  of  navigable  rivers, 
canals,  harbours,  and  basins ;  dredging  being  the  term  applied  to  such 
operations  in  common  ^dth  the  somewhat  similar  one  of  fishing  for 
oysters. 

Some  machines  employed  for  this  purpose  may  be  compared  to 
ploughs,  harrows,  or  great  shovels,  used  only  to  loosen  the  silt  or 
deposit,  preparatory  to  its  removal  either  by  the  action  of  the  retiring 
tide  or  by  artificial  scouring  or  sluicing.  Others  not  only  detach  the 
sand  or  sQt  from  the  bottom,  but  also  bring  it  above  the  surface  of  the 
water  and  discharge  it  into  a  vessel  in  which  it  may  be  removed  to  be 
made  use  of  as  ballast ;  or,  when  it  is  not  wanted  for  this  purpose,  in 
which  it  may  be  carried  to  some  place  where  it  may  be  emptied  into 
deep  water  without  doing  any  mischief.  Boats  or  baiges  for  the  latter 
purpose  are  frequently  made  with  one  or  more  large  funnel-shapod 
openings  in  the  bottom,  through  which  their  contents  may  be  dis- 
charged by  simply  releasing  a  kind  of  trap-door. 

One  of  the  simplest  contrivances  for  performing  this  operation  is 
that  known  as  the  sx>oon  dredging-machine,  which  consists  of  a  strong 
ring  or  hoop  of  wrought-iron,  partially  edged  with  steel,  about  two  feet 
or  rather  more  in  diameter,  attached  to  the  end  of  a  pole  thirty  or 
forty  feet  long,  and  carrying  a  lai^e  bog  of  bullock's  hide  perforated 
with  a  number  of  small  holes.  This  apparatus  is  connected  by  ropes 
and  tackle  with  a  barge  or  lighter,  from  the  side  of  which  it  is  let 
down  and  manoeuvred  in  such  a  manner  that  the  pteol  edge  of  the 
hoop  cuts  into  the  soft  bottom,  and  scoops  a  large  quantity  of  silt  into 
the  bag,  which  is  then  dra^vn  up  to  the  surface.  The  water  taken  up 
with  the  silt  runs  through  the  holes  in  the  bag,  which,  when  sufii- 
ciently  elevated,  is  swung  over  the  vessel  and  turned  so  as  to  discharge 
its  contents.  The  pole  is  sometimes  made  of  two  pieces,  capable  of 
sliding  u^wn  one  another,  to  adapt  the  machine  to  various  depths.  By 
tliis  machine,  which  is  commonly  worked  by  from  two  to  four  men, 
the  quantity  of  stuff  raised  in  a  tide  from  a  depth  of  from  two  and  a 
half  to  three  fathoms,  may,  with  a  tolerably  favourable  bottom,  range 
from  twenty  to  sixty  tons. 

The  bucket  dredging-machine  is  adapted  for  performing  the  opera- 
tion on  a  much  more  extensive  scale,^md  with  the  aid  of  inanimate 
power.  It  was,  indeed,  originally  worked  by  men,  and  has  been  worked 
by  the  power  of  horses  walking  in  a  circular  path  in  the  boat,  but 
neither  of  these  plans  is  eligible,  and,  witliout  the  steam-engino  to 
work  it,  the  advantages  of  this  form  of  machine  are  questionable.  The 
distinguishing  part  of  this  machine  is  a  long  massive  framework  with  a 
wheel  at  each  end,  over  which  a  series  of  endless  chains,  or  a  ban<l 
formed  by  two  or  more  chains  laid  aide  by  side,  is  placed,  bo  that  by 
turning  one  of  the  wheels  the  whole  chains  are  set  in  motion.  Attached 
to  the  chains  is  a  series  of  iron  buckets,  edged  with  steel,  and  perfo- 
rated with  numerous  small  holes.  This  framework,  with  its  chain  of 
buckets,  is  attached  by  one  end  to  supports  elevated  above  the  vo».<el, 
while  the  other  end,  which  is  suspended  by  adjustable  tackle,  dips 
obliquely  into  the  water.  In  some  cases  the  bucket-frame  is  mounted 
outside,  but  parallel  with,  the  vessel  to  which  it  is  attached;  but 
another  arrangement  is  occasionally  adopted  in  which  the  hinder  pirt 
of  the  vessel  is  divided  by  an  opening  in  the  line  of  the  keel,  sufil- 
ciently  capacious  to  allow  the  working  of  the  bucket-frame  within  it. 
By  means  of  the  tackle  attached  to  its  lower  end  the  bucket-frame  is 
let  down  until  it  reaches  the  botton^,  when,  the  steam-engine  being  set 
to  work,  the  chain  of  buckets  begins  to  perform  its  circuit,  by  which 
every  bucket  is,  in  succession,  xnade  to  scoop  up  a  quantity  of  silt, 
which  it  carries  up  to  the  top  of  the  oblique  frame,  the  water  running 
away  through  the  holes  in  the  bucket  as  it  proceeds.  On  reaching  the 
wheel  at  the  upper  end  of  the  frame  the  bucket  assumes  an  inverted 
position,  and  consequently  pours  out  its  contents  into  a  bai^ge  which  is 
brought  by  the  side,  or  imder  the  stem  of  the  vessel,  to  receiye  tbezOf 
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after  which  it  descends  on  the  under  side  of  the  uume  to  be  refilled. 
In  the  new  edition  of  the  *  Encyclopsedia  Britanmca,*  ia  a  long  article 
upon  *  Dredging/  illustrated  by  very  detailed  engravings  and  descrip- 
tions of  a  lai:ge  steam  dredging-machine,  in  which  the  peculiarities 
required  in  the  construction  of  steam-engines  for  such  use  are  minutely 
explained. 

DRILL.  A  tool  used  by  artificers  in  wood,  stone,  or  metal^  for  the 
purpose  of  boring  holes,  by  means  of  a  sharp  chisel,  to  which  a  rotary 
motion  is  communicated  either  through  a  handle  cranked  so  as  to 
allow  the  power  of  the  workman  to  be  applied  directly ;  or  through  a 
cord,  whidi  being  moved  horizontally  backwards  and  forwards  causes 
the  vertical  chisel  to  revolve  alternately  in  the  direction  of  the  move- 
ment. The  former  class  of  drills  having  usually  a  moveable  stock  or 
handle,  are  known  by  the  name  of  stock-drilh  ;  the  drills  which  are 
driven  by  horizontal  cords  are  known  by  the  name  of  how  or  fiddU 
drilU,  In  machinery  and  engineering  works  the  drills  are  almost 
always  driven  by  the  gearing  of  the  factory.  The  chisel  end  of  the 
drill  has  a  sharp  projecting  point  in  the  centre ;  and  the  two  halves, 
respectively  on  the  sides  of  this  point,  are  made  with  their  cutting 
edges  in  opposite  directions. 

When  drills  attain  considerable  dimensions,  it  is  necessary  to  modify 
their  forms,  and  they  then  pass  into  the  category  of  boring  tools. 

DRILL,  the  course  of  instruction  in  which  the  soldier  is  taught  the 
use  of  arms  and  the  practice  of  military  evolutions. 

DRILL  HUSBANDRY.    [Dbiluno.] 

DRILLING  is  a  mode  of  sowing  by  which  the  seed  is  deposited  in 
regular  equidistant  rows,  at  such  a  depth  as  each  kind  requires  for  its 
most  perfect  vegetation.  It  has  been  practised  by  ganieners  from 
time  inunemorial,  and  from  the  garden  it  has  gradually  extended  to 
the  field.  In  those  countries  where  maize  or  Indian  com  is  extensively 
cultivatcMi  the  seed  is  always  deposited  in  rows ;  and  during  the  growth 
of  the  plants  the  soil  in  the  intervals  is  repeatedly  hoed  and  stirred  to 
a  considerable  depth,  as  is  likewise  the  practice  in  vineyards.  This 
cultivation  not  only  keeps  the  land  free  from  weeds,  but  by  allowing 
the  dews  and  the  influence  of  the  atmosphere  to  penetrate  into  the 
earth,  greatly  encourages  the  vegetation  and  growth  of  the  plants. 

It  was  no  doubt  from  observing  the  e'ffect  produced  by  stirring  the 
soil  that  Jethro  Tull  and  his  followers  adopt^  the  theory,  that  fiaely- 
divided  earth  formed  the  chief  food  of  plants;  and  this  led  to  the 
adoption  of  the  row  culture  for  every  species  of  plant,  and  hurse-hoeing 
the  intervals,  from  which  the  practice  obtained  the  name  of  the  horse- 
hoeing  husbandry.  This  was  at  one  time  thought  so  important  a 
discovery  as  to  be  called  the  new  husbandry,  which  was  expected  by 
its  most  zealous  supporters  entirely  to  supersede  the  old  methods. 

The  system  of  Tull,  as  properly  understood,  has  been  long  proved  to 
have  been  founded  on  erroneous  principles.  But  the  advantage  of 
sowing  the  seed  in  rows  or  drills  has  stood  the  test  of  experience ;  and 


the  drill  husbandry,  by  combining  the  advantages  of  continued  tillage 
with  those  of  manure  and  a  judicious  rotation  of  crops,  is  a  decided 
improvement  on  the  old  methods  of  sowing  aU  seeds  brcMid-cast.  The 
crops  which  are  now  most  generally  drilled  are  potatoes,  turnips, 
beans,  peas,  beet-root,  cole-seed,  and  carrots ;  and  in  general  all  plants 
which  require  room  to  spread,  whether  above  or  under  the  ground. 
The  distance  between  the  rows  in  these  crops  is  generally  such  as  to 
allow  the  use  of  a  light  plough  or  horse-hoe  to  be  drawn  by  a  horse 
between  them  without  endauQgering  the  growing  plants.  The  most 
conunon  distance  is  twenty-seven  inches,  where  the  row  culture  is 
practised  in  its  greatest  perfection,  which  is  in  the  north  of  England 
and  in  Scotland.  The  Northumberlimd  mode  of  cultivating  tiunipe, 
which  is  adopted  by  all  farmers  in  moist  climates,  and  seems  to  have 
decided  advantages,  consists  in  placing  the  manure  in  rows  immediately 
under  the  line  in  which  the  seed  is  to  be  drilled,  and  keeping  the 
intervals  in  a  mellow  and  pulverised  state  by  repeated  stirring.  In 
this  mode  of  sowing,  the  seeds  vegetate  more  rapidly,  and  are  sooner 
out  of  danger  from  the  fly,  and  the  crop  is  more  certain  as  well  as 
heavier.  Should  the  turnips  fail,  which  with  every  precaution  will 
sometimes  happen,  the  land  has  had  the  benefit  of  a  complete  fallow, 
and  is  well  prepared  for  any  other  crop. 

The  instrument  used  for  sowing  turnips  and  other  seeds  in  single 
rows  is  sometimes  a  small  light  wheel-barrow,  which  a  man  pushes 
before  him ;  hence  called  a  dnll-barrow.  It  has  a  box  in  which  the 
seed  is  put,  with  a  slide  to  regulate  the  quantity.  This  is  allowed  to 
fall  on  a  wooden  or  metal  cylinder  below.  In  the  circumference  of 
this  cylinder  are  several  cavities  where  the  seed  lodges,  and  is  carried 
down  into  a  tin  funnel  below ;  the  remainder  is  prevented  from  falling 
through  by  small  brushes  in  which  the  cylinder  turns.  The  motion  is 
commiinicated  from  the  wheel  which  runs  ou  the  ground  to  the 
cylinder  by  means  of  a  chain  on  two  pullies  placed  on  the  axes  of  the 
wheel  and  cylinder. 

The  improved  Northmnberland  drill,  of  which  a  figure  is  annexed, 
is  a  more  perfect  as  well  as  more  complicated  instrument.  It  is  sup- 
ported on  two  wheels,  and  drawn  by  a  horse.  It  sows  ground  bones, 
ashes,  rape-cake,  or  any  other  dry  manure  at  the  same  time  with  the 
seed.  The  body  of  the  drill  consists  of  two  boxes,  a  and  b,  divided  by 
a  partition  between  them,  and  each  again  divided  into  two  by  another 
partition  at  right-angles  to  the  first.  In  the  box  a  is  put  the  manure, 
in  B  the  seed.  Iron  slides  are  fixed  in  each  compartment  to  regulate 
the  supply  of  seed  or  manure.  In  the  lower  part  of  the  boxes,  and 
just  before  the  opening,  which  is  regulated  by  the  slides,  are  two 
cylinders,  one  for  the  box  a  and  another  for  b.  On  the  cylinder  in  a 
are  fixed  shallow  cups  with  short  stems,  which  dip  in  the  bones  and 
carry  a  certain  quantity  over  the  cylinder  as  it  turns,  which  falling  in 
the  funnels  K  K  is  deposited  in  the  furrows  made  by  ihe  coulters  H  H. 
The  cylinder  in  the  box  B  has  projecting  pieces  of  iron,  with  a  small 


Northumberland  Tamlp  Drill,  drawn  flrom  one  mannfootured  by  Messrs.  Cottam  and  Halleo,  Winalej  Street,  Oxford  Street,  London. 


oavity  in  each  near  the  end,  which  takes  up  a  very  small  quantity  of 
seed,  and  discharges  it  in  iJie  same  manner  into  the  two  funnels  k  k. 
On  l^e  axis  of  the  wheel  E  is  a  toothed  wheel,  which  turns  a  small 
wheel  D  on  the  axis  of  the  cylinder  in  a,  and  this  tmns  another  wheel 
c  on  the  axis  of  the  cylinder  in  b.  As  these  two  wheels  move  towards 
each  other,  the  two  cylinders  turn  in  contrary  directions,  which  is  a 
convenience  in  throwing  the  seed  and  the  manure  into  the  funnels  k  k 
at  the  same  time.  The  wheel  f  may  be  lifted  up  by  means  of  a  lever 
o,  and  then  the  cylinders  do  not  revolve.    There  are  various  other 
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contrivances  which  cannot  well  be  explained  without  a  more  detailed 
figure  of  the  difierent  parts. 

In  some  districts  there  is  still  a  prejudice  against  the  use  of  the 
drill  even  for  turnips.  On  the  whole,  however,  drilling  in  the 
Northumberland  method  seems  to  be  the  best  practice,  and  is  adopted 
very  generally  by  all  scientific  farmers. 

On  light  friable  soils,  drilling  the  seed  is  vexy  generally  adopted. 
There  is  a  neatness  in  the  appearance  which  recommencU  it  to  the  eye ; 
and  machines  have  been  so  improved;  that  the  seed  ia  sown  mord 
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regularly,  and  is  better  covered  than  it  could  possibly  be  by  the  best 
broad-cast  sower  followed  by  the  harrows.  In  very  stiff  heavy  soils, 
and  in  moist  seasons,  it  is  not  so  practicable  to  use  the  drill  It  is 
sometimes  impossible  to  get  the  land  suflSciently  dry  and  pulverised 
to  allow  of  drilling  to  advantage ;  and  when  the  land  is  wet  the  tread 
of  the  horses  would  greatly  injiu-e  it.  If  wet  clay  soils  were  more 
generally  underdrained,  they  might  be  rendered  so  dry  and  friable 
that  the  drill  could  be  used  at  all  times. 

In  poor  sandy  and  gravelly  soils  where  bones  have  been  found  of  so 
great  advantage  as  a  manure,  drilling  is  the  only  mode  by  which  the 
bones  and  the  seed  can  be  sown  in  contfict  with  each  other;  an 
important  circumstance.  When  the  ground  has  been  well  prepared 
and  laid  into  stitches  of  a  convenient  width,  a  w^hole  stitch  may  be 
drilled  at  once,  with  so  much  regularity,  that  an  instrument  with  as 
many  hoes  as  there  aro  drills,  and  of  the  same  width,  may  be  drawn 
over  the  land  to  stir  all  the  intervals,  without  danger  of  injuring  the 
plants.  This  requires  great  practice  and  attention;  but  it  may  be 
considered  as  the  perfection  of  the  drill  system.  Where  drilling  seed 
is  generally  adopted,  and  the  farms  are  not  so  large  as  to  make  it 
prudent  for  the  occupier  to  purchase  expensive  instruments^  drilling 


is  become  a  separate  profession.  An  industrious  man  with  a  small 
capital  buys  improved  drills,  and  undertakes  to  drill  the  seed  at  a 
certain  price  per  acre.  The  farmer  finds  horses  and  seed,  and  the 
driller  finds  the  machine,  and  attepds  to  the  management  of  it  him- 
self. By  constantly  doing  the  same  thing  he  becomes  very  expert ; 
and  in  a  neighbourhood  where  there  are  many  small  occupiere,  a  good 
drilling-machine,  which  costs  from  80i.  to  501,  procures  the  owner  a 
very  good  livelihood  during  the  whole  season  of  sowing;  and  if  the 
instruments  for  hoeing  were  more  generally  used,  the  profession  of  a 
hoer  of  land  might  be  advantageously  united  to  that  of  the  driller. 
Com  is  generally  drilled  at  the  distance  of  eight  or  nme  inches ;  and  a 
machine  which  drills  twelve  rows  will  cover  a  stitch  ten  feet  wide. 
Some  prefer  the  rows  to  be  nearer,  but  in  that  case  the  hoeing  is  not 
so  easily  performed  with  a  machine,  and  it  is  done  by  Jiand.  The 
most  improved  machines  for  drilling  are  made  by  most  of  our  agricul- 
tural machine-makers— they  are  called  Suffolk  drills,  from  the  county 
in  which  they  originated— sowing  from  ten  to  fifteen  rows  at  once. 
The  description  of  the  Northumberland  turnip-drill  will  make  the 
construction  of  Cook's  drill  more  easily  understood.  In  the  annexed 
figure  the  box  for  sowing  manure  is  not  added^  as  it  is  in  the 


Suffolk  Patent  Drill,  drawn  from  one  manofactnred  by  Messrs.  Cottam  and  Hallen,  Winsley  Street,  Oxford  Street,  London. 


Korthumberland  drill.  The  drill  is  supported  on  a  frame  and  two 
wheels.  The  box  a,  which  holds  the  se^,  lets  it  down  gradually  into 
a  lower  part,  in  which  the  cylinder,  which  has  the  small  cups  fixed  to 
its  circumference,  is  turned  by  the  wheel  D.  By  means  of  the  lever  o 
this  may  be  raised  so  that  its  teeth  are  freed  from  those  of  the  wheel 
E,  and  the  motion  of  the  cylinder  is  stopped.  The  coulters  which 
make  the  drills  are  each  fixed  to  a  lever,  at  one  end  of  which,  B,  a 
weight  is  fixed  to  press  the  coulter  into  the  ground.  Each  coulter  has 
a  separate  lever,  so  that  it  adapts  itself  to  all  the  inequalities  of  the 
soiL  A  chain  proceeds  from  the  end  of  each,  and  may  be  wound 
round  a  cylinder  c  bv  turning  the  handles  fixed  to  it  at  h,  where  there 
is  also  a  racket-wheel  to  prevent  its  unwinding.  The  intent  of  this  is 
to  raise  all  the  coulters  out  of  the  ground,  when  the  drill  is  not 
intended  to  act,  or  is  moved  from  place  to  place.  When  the  drill  is 
used,  the  box  a  is  filled  with  seed,  and  the  slide  in  it  so  adjusted  as  to 
supply  it  regularly ;  the  lever  o,  which  was  fixed  down,  is  raised,  and 
the  wheel  D  connected  with  the  wheel  E.  As  the  horses  proceed,  the 
cylinder  turns,  the  cups  take  up  the  seed,  and  throw  it  into  the 
funnels  k  k,  which  conduct  it  to  the  drill  behind  the  coulter.  A  light 
harrow,  or  a  bush-harrow,  follows,  which  covers  the  seed.  In  very 
loose  soils  the  roller  completes  the  operation.  These  figures  may 
suffice  to  indicate  the  general  form  and  arrangement  of  these  machines, 
though  there  are  many  niceties  of  construction  distinguishing  those 
manufactured  by  different  firms,  which  are  not  represented,  and  the 
description  of  which  here  is  hardly  consistent  with  the  plan  of  this 
work. 

DROITS  OF  ADMIRALTY  are  the  perquisites  attached  to  the 
office  of  Admiral  of  England  (or  Lord  High  Admiral),  and  belonging, 
when  that  office  is  vacant,  to  the  crown.  Of  these  perquisites  the 
most  valuable  is  the  right  to  the  property  of  an  enemy  seized  on  the 
breaking  out  of  hostilities.  Large  sums  were  obtained  by  the  crown 
on  various  occasions  in  the  com-ae  of  the  war  with  France  from  the 
seizure  of  the  enemy's  property,  most  of  which  however  was  eventually 
given  up  to  the  public  service.    All  such  sums  are  now  paid  into  the 


Exchequer,  and  the  perquisites  formerly  belonging  to  the  Lord  High 
Admiral  (a  tenth)  have  been  given  by  statute  to  the  captors. 

DROPSY,  HYDROPS,  a  preternatural  collection  of  watery  fluid  in 
different  parts  of  the  body.  In  the  state  of  health,  there  is  constantly 
poured  out  upon  every  surface,  cavity  and  interstice  of  the  body,  a 
watery  fluid  derived  from  the  blood  and  deposited  bv  the  capillary 
blood-vessels.  [Capillary  Vessels,  Nat.  Hist.  Drv.j  This  fluid 
does  not  remain  long  where  it  is  deposited,  but  by  vessels  appro^^riated 
to  the  office,  termed  absorbents,  is  soon  taken  up  and  reconveyed  into 
the  common  circulating  mass.  As  long  as  there  is  a  perfect  balance  of 
action  between  these  two  sets  of  vessels,  which  is  always  the  case  in 
health,  there  is  no  accumulation  of  fluid,  the  exhalation  and  the  ab- 
sorption being  always  exactly  equal.  But  if  from  any  cause  that 
balance  be  disturbed ;  if  either  the  capillary  blood-vessels  pour  out  an 
unusual  quantity  of  fluid,  or  if  the  absorbents  fail  to  act  with  their 
accustomed  energy,  an  accumulation  of  fluid  must  necessarily  take 
place,  and  this  accumulation,  when  it  amounts  to  an  appreciable  quan- 
tity, constitutes  the  disease  called  dropsy.  It  follows  that  dropsy 
must  always  be  the  consequence  either  of  increased  exhalation  or  of 
diminished  absorption. 

The  causes  which  lead  to  increased  effusion  are  exceedingly  various ; 
but  they  are  all  resolvable  either  into  those  which  produce  a  morbid 
condition  of  the  blood-vessels,  an  obstruction  to  the  free  ciroulation  of 
the  bluod,  or  a  morbid  condition  of  the  blood  itself.  The  morbid  con- 
dition of  the  blood-vessels  may  be  of  two  opposite  kinds,  either  that  of 
preternatural  strength,  in  consequence  of  which  their  action  may'be  so 
excited  as  to  pour  out  an  unusual  quantity  of  fluid ;  or  that  of  extreme 
debility,  in  consequence  of  which  they  may  be  unable  to  prevent  a 
preternatural  exudation  of  the  thinner  parts  of  the  blood  through  their 
relaxed  coats.  These  different  states  of  the  blood-vessels  depend  on 
two  diametrically  opposite  conditions  of  the  system,  and  aocordingly 
the  different  species  of  dropsy  are  very  generally  divided.into  active  or 
passive,  acute  or  chronic,  sthenic  or  asthenic.  ^ 

Whenever  an  obstacle  is  opposed  to  the  free  retvmnpf  the  blood 
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from  the  capillary  arteries  into  the  capillary  Teing,  the  blood  accumu- 
lates in  the  capillary  arteries,  which  are  the  ezhalant  vessels.  By  this 
accumulation  of  blood  in  the  exhalents,  either  their  action  is  increased, 
,the  consequence  of  which  is  increased  exhalation ;  or  their  action  is 
diminished  and  their  tone  destroyed,  the  consequence  of  which  is 
equidly  increased  exhalation.  Various  morbid  conditions  of  many 
organs  oppose  a  free  return  of  the  circulating  blood  from  the  capillary 
arteries  into  the  capillary  veins ;  any  disease  of  the  right  side  of  the 
heart,  for  example,  which  prevents  its  receiving  from  the  great  venous 
trunks  of  the  body  the  quantity  of  blood  in  a  given  time,  which  is 
necessary  to  maintain  the  balilnce  of  the  circulation ;  any  disease  of 
the  lungs,  which  prevents  the  lungs  from  receiving  from  the  right 
ventricle  of  the  heart  the  full  quantity  of  blood  which  the  heart  has 
received  from  the  great  venous  trunks  ;  any  disease  of  the  liver,  which 
prevents  the  liver  from  receiving  by  the  great  vein  which  ramifies 
through  it,  the  vena  ports,  the  full  quantity  of  blood  which  it  ought  to 
receive  from  the  different  abdominal  viscera ;  any  disease  of  the  great 
blood-vessels  themselves,  bv  which  the  current  of  the  circulating  blood 
is  prevented  from  passing  freely  through  them.  Such  a  disease  of  the 
heart  may  be  occasioned  oy  an  ossification  of  its  valves ;  of  the  lungs, 
by  an  obliteration  or  compression  of  its  air  vesicles,  upon  the  walls  of 
which  the  capillary  terminations  of  the  pulmonary  artery  are  dis- 
tributed ;  of  the  liver,  by  an  induration  of  its  substance  and  a  con- 
sequent mechanical  compression  of  the  minute  branches  of  the  vena 
port» ;  of  the  great  blood  vessels,  by  diseases  of  their  coats  giving  rise 
to  the  tumours  called  aneurisms,  or  by  the  compression  of  tumours 
existing  in  neighbouring  parts,  scirrhous,  fatty,  or  watery  tumours, 
which  may  have  their  seat  in  any  organ,  or  by  the  compression  of  the 
great  venous  trunks  of  the  system  by  the  bulk  of  the  distended  uterus 
in  pregnant  women. 

when  dropsy  is  the  result  of  an  increased  action  of  the  capillary 
blood-vessels,  it  is  considered  a  primary  or  idiopathic  disease,  and  con- 
stitutes the  sthenic,  tonic,  active,  or  acute  dropsy  of  authors.  In  this 
case  the  capillaries  are  conceived  to  be  in  that  state,  whatever  it  mav 
be,  which  constitute  acute  inflammation.  The  increased  effusion,  which 
constitutes  the  dropsy.  Is  the  result  of  that  increased  action,  and  by  the 
effusion  the  inflamed  state  of  the  vessels  is  often  removed. 

This  form  of  dropsy  occurs  most  frequently  in  the  young,  the  ple- 
thoric, and  the  robust.  It  is  induced  by  all  the  causes  of  inflammation, 
such  as  cold,  suddenly  checked  perspiration,  suppression  of  any  of  the 
natural  secretions  and  discharges,  a  plethoric  condition  of  the  sjrstem, 
a  repulsion  of  acute  diseases  of  the  skin,  ftc.  It  has  its  seat  most  fre- 
quently in  the  serous  membranes  of  the  great  cavities  of  the  body,  the 
walls  of  which  are  lined  by  those  membranes,  as  those  of  the  chest  and 
abdomen,  or  of  the  viscera  to  which  these  membranes  afford  an  external 
covering,  as  the  brain,  the  lunga,  the  heart,  the  liver,  and  all  the 
abdominal  and  pelvic  viscera. 

The  third  form  of  dropsy  is  that  termed  asthenic,  or  passive.  It  is 
BO  generally  the  consequence  of  some  other  morbid  condition  of  the 
system  that  it  is  not  usually  considered  a  primaiy  or  idiopathic  disease, 
but  merely  a  sequent  or  ultimate  result  of  some  other  pathological 
state.  Its  proximate  cause  is  conceived  to  consist  partly  of  a  laxity  of 
the  tissues  of  the  exhalant  vessels,  in  consequence  of  which  they  are 
incapable  of  retaining  the  fluid  part  of  the  blood;  and  partly  of  an 
altered  condition  of  the  blood  itself,  in  which  its  solid  portions,  namely, 
its  albumen,  fibrin,  and  red  particles  [Blood,  NaT.  Hist.  Div.]  are 
pretematurally  diminished,  and  its  serum  proportionally  increased. 
The  st  lie  of  the  system  in  which  tliia  form  of  dropsy  usually  comes 
on,  and  the  causes  which  most  frequently  and  obviously  induce  it,  are 
supposed  to  conduce  equally  to  this  morbid  state  of  the  containing 
vessels  and  the  contain^  blood.  The  state  of  the  syBtem  in  which  it 
comes  on  is  that  of  extreme  debility,  however  induced ;  but  its  ordi- 
nary exciting  causes  have  so  obvious  and  great  a  tendency  to  exhaust 
the  vital  power,  that  they  are  usually  denominated  debilitating  causes  ; 
such  are  fever,  whether  intermittent  or  continued,  exanthematous  or 
typhus,  long  continued  and  excessive  evacuations,  whether  of  natural 
(ischarges,  or  of  preternatural  effusions  of  blood,  deficient  or  unwhole- 
some diet,  diseases  of  the  digestive  organs,  by  which  the  due  assimila- 
tion of  the  food  is  prevented,  intemperance  in  the  use  of  intoxicating 
liquors,  whence  drunkards  of  all  kinds,  and  especially  dram-drinkers, 
so  commonly,  nay,  almost  invariably,  die  of  dropsy. 

All  the  acute  inflammatory  and  febrile  symptoms  so  characteristic 
of  the  other  forms  of  dropsy  are  of  course  absent  in  this.  The  skin, 
instead  of  being  hot,  is  often  tmusually  cold ;  the  pulse,  instead  of 
being  full  and  hard,  is  weak,  small,  unequal,  and  rapid ;  the  contraction 
of  the  heart  is  so  feeble  that  slight  causes  often  completely  arrest  its 
action,  and  render  it  incapable  of  carrying  on  the  circulation,  whence 
the  patient  drops  down  dead  instantaneously,  perhaps  on  endeavouring 
to  walk  down  stairs,  or  to  move  from  one  chair  to  another ;  the  muscles 
in  general  are  flaccid,  all  the  movements  are  weak,  irregular,  and 
imcertain,  and  all  the  actions  of  the  system  exceedingly  feeble. 

It  is  more  especially  this  last  form  of  dropsy  which  is  induced  by  a 
morbid  change  in  the  constitution  of  the  blood,  namely,  an  increase  in 
the  proportion  of  its  serum.  An  unusual  quantity  of  water  taken  into 
the  body,  and  not  carried  off  by  the  excretory  organs,  may  possibly 
give  rise  to  such  a  condition  of  the  blood,  and  accordingly  it  is  said 
that  suddenly  drinking  large  draughts  of  very  cold  water  has  been 
immediately  followed  by  dropsy,  probably  from  the  cold  producing  a 


constriction  of  the  excretories;  in  consequence  of  which  they  are 
unable  to  carry  off  the  water  as  it  flows  into  the  mass  of  blood  and 
thus  to  maintain  its  proper  constitution.  A  preternatural  abundance 
of  the  more  fluid  parts  of  the  blood  may  also  accumulate  in  the  circu* 
lating  mass  by  a  suppression  or  diminution  of  the  ordinary  aqueouB 
excretions.  Hence  the  influence  of  a  cold  and  moist  atmoaphere  in 
inducing  dropsy ;  and  the  highly  important  influence  of  diseases  of  the 
kidneys  in  producing  the  disease.  It  is  found  that  there  are  several 
different  diseases  of  the  kidneys  of  which  dropsy  is  the  ordinary  result. 
It  is  the  office  of  the  kidney  to  remove  from  the  blood  a  large  propor- 
tion of  its  fluid  parts ;  it  is  an  excreting  and  depurating  organ  of  the 
greatest  importance.  Any  disorder  of  it  which  inteiieres  with  the 
performance  of  its  function  may  therefore  occasion  an  accumulation  of 
the  watery  particles  of  the  blood,  and  thus  give  rise  to  dropsy ;  and  it 
is  actually  found  that  when  the  secretion  of  the  urine  is  suppressed, 
the  wateiy  portion  of  the  blood  is  often  poured  into  some  of  the  in- 
ternal cavities.  [Kidnets,  Diseasbs  of.]  Moreover,  large  abstraotionfl 
of  blood  are  frequently  followed  by  dropsy,  because  the  albumen,  the 
fibrin,  and  the  red  particles  which  constitute  the  solid  parts  of  the 
blood,  are  not  so  easily  renewed  as  the  serum,  and  the  superabundant 
serum  readily  passes  off  by  the  axhalants  pretematurally  relaxed  by 
the  debilitated  state  of  the  system  induced  by  the  bleeding. 

The  parts  of  the  body  in  which  the  dropsical  effusions  usually  oolleot 
are  the  cavities  of  the  cranium,  chest  and  abdomen,  and  the  interstioei 
of  the  cellular  tissue  diffused  over^he  whole  body,  and  forming  a  oon- 
stituent  element  of  eveiy  organ. 

The  dropsical  fiuid  itself  consists  for  the  most  part  of  the  serum  of 
the  blood ;  but  its  sensible  properties  and  its  chemical  oonstitutioii 
vary  exceedingly  according  to  the  form  of  the  disease  and  the  oondition 
of  the  capillary  vessels  at  the  moment  the  effiision  takes  plaoe.  If  the 
vascular  action  have  been  great,  the  fluid  is  yellow  or  straw  coloured 
like  whey,  and  is  more  or  less  turbid,  and  contains  minute  particles  of 
albumen  and  fibrin.  If,  instead  of  excited  vascular  action,  the  effusion 
have  been  the  consequence  of  an  altered  condition  of  the  blood,  the 
fluid  is  dark-coloured  and  turbid,  probably  from  the  admiztore  of  the 
red  particles  of  the  blood.  If  the  effusion  have  taken  place  very  slowly 
in  consequence  of  the  operation  of  some  oause  progressively  but  not 
rapidly  impeding  the  circulation  more  and  more,  the  fluid  is  almosi 
colourless  and  nearly  destitute  of  animal  matter.  If  the  fluid  have 
been  long  retained  in  the  cavity  containing  it,  it  may  be  of  all  colours 
and  consistence,  and  its  sensible  properties  may  be  infinitely  diversified 
and  these  diversities  are  apparently  increased  by  the  admission  of  the 
external  air  to  the  cavity  in  consequence  of  the  artificial  removal  of 
the  fluid  by  the  operation  called  tapping. 

There  are  many  diseases  of  which  £rop8y  is  the  sequent,  and  the 
dropsy  induced  in  this  indirect  mode  is  called  secondary,  consecutive, 
symptomatic,  or  passive,  in  contradistinction  to  its  primary  acute  and 
active  forms.  The  diseases  which  precede  dropsy  as  their  ordinaiy 
consequent  have  their  principal  seat  in  the  heart,  and  its  great  vessels, 
in  the  lungs,  the  liver,  the  spleen,  the  kidneys,  the  uterus,  and  the 
ovaria.  When  dropsy  is  the  consequence  of  disease  of  the  heart,  the 
signs  of  disease  of  the  heart  commonly  long  precede  the  appearance  of 
the  dropsy.  The  diseases  of  the  heart  which  most  commonly  give  rise 
to  dropey  are  passive  dilatation  of  its  muscular  parietes  and  ossifica- 
tion of  its  valves,  the  existence  of  which  may  be  ascertained  with 
tolerable  certainty  both  by  certain  signs  which  are  pathognomonic  of 
these  organic  changes,  and  by  auscultation.  When  dropsy  is  the  con- 
sequence of  disease  of  the  heart,  the  effusion  is  commonly  indicated 
first  by  swelling  of  the  face,  especially  beneath  the  eyelids,  and  next 
by  swelling  of  the  feet  and  ankles,  and  of  the  hands  and  arms,  particu- 
larly of  the  left.  As  in  the  progress  of  the  disease  the  effusion  collects 
and  accumulates  in  the  cavity  of  the  thorax,  or  in  that  of  the  peri- 
cardium, it  is  denoted  by  a  peculiar  train  of  sjrmptoms.  [Htdro- 
THORAX ;  Heart,  Diseases  of.]  The  respiration  is  always  more  or 
less  embarrassed ;  the  horizontal  position  imeasy,  and  often  impossible ; 
the  pulse,  which  is  seldom  or  never  natural,  is  very  variously  affected. 
Whenever  there  is  a  watery  swelling  of  the  face,  hands,  arms,  or 
ankles,  with  an  impaired  state  of  the  constitution,  the  consequence  of 
protracted  ill  health,  and  without  manifest  disease  of  the  lungs,  it  may 
be  certainly  inferred  that  there  is  a  disease  of  the  heart.  The  dropsy 
which  results  from  disease  of  the  heart  is  very  often  completely  re- 
moved by  appropriate  remedies.  The  effusion  often  recurs  indeed, 
and  is  again  removed,  and  this  successive  recurrence  and  removal  of 
the  affection  takes  place  indefinitely  until  the  cardiac  disease,  on  which 
the  effusion  depends,  reaches  a  point  which  is  no  longer  compatible 
with  life. 

Diseases  of  the  coats  of  the  great  blood-vessels  constituting  aneurism, 
concretions  within  their  cavities,  or  tumours  of  neighbouring  parts, 
pressing  upon  their  trunks,  and  obstructing  the  passage  of  the  blood 
through  their  canal,  are  frequent  causes  of  consecutive  dropsy.  Inflam- 
mation of  the  pleura  lining  the  cavities  of  the  chest,  inflammation  and 
congestion  of  the  lungs,  the  consolidation  or  hepatisation  of  the  sub- 
stance of  the  lungs,  and  the  obliteration  of  the  air-vesicles  by  the 
deposition  of  tuberculous  matter,  may  give  rise  to  effusion  either  into 
the  cavity  of  the  chest,  or  into  the  cellular  tissue  forming  the  paren- 
chyma of  the  lungs,  or  into  the  cellular  tissue  diffused  over  the  whole 
body. 

Inflammation  of  the  liver,  generally  of  a  alow  or  ohroulc  nature, 
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leading  to  a  deposition  of  adventitious  matter  in  it:5  substance,  and  the 
consequent  enlargement  of  the  organ  and  the  consolidation  of  its 
tissue,  is  a  common  cause  of  dropsy,  occasioned  by  the  obstruction  to 
the  circulation  through  the  vena  porta,  the  effusion  being  in  this  case 
often  confined  to  the  cavity  of  the  abdomen. 

The  spleen,  which  consists  of  a  congeries  of  blood-vessels,  and  which 
ia  very  apt  to  be  enlarged  and  obstructed,  may  occasion  effusion  into 
the  abdomen  in  the  same  manner  as  disease  of  the  liver. 

The  kidneys  are  subject  both  to  functional  and  organic  diseases, 
which  are  followed  by  effusions  into  all  the  cavities,  in  consequence  of 
the  failure  of  these  oigans  to  remove  from  the  common  mass  of  blood 
the  superfluous  and  noxious  principles  which  it  is  their  office  to 
eliminate. 

Dropsical  effusions  are  often  poured  into  the  uterus  and  ovaria,  in 
consequence  of  primary  disease  in  these  organs ;  at  other  times  tumours 
are  formed  within  or  attached  to  them,  which  press  upon  and  compress 
the  trunks  of  neighbouring  blood-vessels,  and  thus  occasion  dropsy  by 
a  mechanical  obstruction  to  the  circulation  of  the  blood. 

Dropsy  is  always  a  formidable  and  often  a  highly  dangerous  disease. 
Its  acute  forms,  tiiough  attended  with  the  most  urgent  symptoms,  are 
in  general  less  un&vourable  than  most  of  its  chronic  forms,  because  in 
the  former,  though  the  disordered  actions  may  be  very  intense  and 
dangerous,  yet  they  are  more  under  the  control  of  remedial  agents, 
and  they  often  do  not  depend  on  any  irreparable  vice  of  the  constitu- 
tion, whereas  the  latter  are  the  sign  and  the  result  of  deep-seated  and 
surely  advancing  disease.  Of  course  the  prognosis  in  any  particular 
case  must  entirely  depend  on  the  seat  and  nature  of  the  disease  of 
which  it  is  the  sequent. 

There  is  no  disease  which  requires  a  more  varied  treatment  than 
dropsy,  because,  like  fever,  dropsy  may  exist  in,  and  be  essentially  con- 
nected with,  diunetrically  opposite  morbid  conditions  of  the  system. 
Dropsy  may  depend  on  a  state  of  the  system,  for  the  removal  of  which 
all  other  remedies  will  be  tried  in  vain  unless  their  application  be  pre- 
ceded by  a  decided  abetra^on  of  blood :  dropsy  may  depend  on  a 
state  of  the  system  in  which  the  abstraction  of  the  smallest  quantity  of 
blood  may  prove  almost  instantaneously  fatal;  in  the  former  case 
stimulants  and  excitants  invariably  increase  the  intensity  of  the  dis- 
ease ;  in  the  latter  they  are  indispensable  to  the  preservation  of  life. 
On  the  clear  discrimination  of  these  two  different  states  of  the  system, 
and  the  two  different  classes  of  disease  to  which  they  give  rise,  and 
on  the  sagacious  detection  of  the  different  shades  by  which  they  may 
appear  to  be  blended  with  and  lost  in  each  other,  the  successful  treat- 
ment of  dropsy  mainly  depends. 

(Peritonitis;  Heart, Diseases  of;  Pleuritis;  Liver, Diseases 
op;  Ovarian  Dropsy ;  Hydrocephalus.) 

DROWNING,  the  state  of  asphyxia  [Asphyxia]  produced  by 
the  immersion  of  the  body  under  water.  When  the  warm-blooded 
animal  is  immersed  under  water,  and  forcibly  retained  there,  he 
immediately  begins  to  struggle  violently,  and  uses  every  effort  to  rise 
to  the  surface.  These  struggles  are  not  at  first  the  result  of  pain,  but 
of  fear.  It  is  proved  by  direct  experiment  that  the  obstruction  to  the 
respiration  which  produces  pain  does  not  come  on  for  some  time.  The 
point  of  time  when  the  painful  impediment  to  respiration  occurs  ib  well 
ascertained.  For  the  reason  assigned  in  the  article  Asphyxia,  in  the 
space  of  three-quarters  of  a  minute  a  violent  effort  is  made  to  inspire,  to 
expand  the  lungs  with  air,  but  no  air  can  enter.  Every  effort  to  inspire 
is  followed  by  a  corresponding  effort  to  expire.  At  each  expiration  a 
small  quantity  of  air  is  expelled  from  the  lungs,  and  is  seen  under  the 
surface  of  the  water  in  the  form  of  bubbles  ;  for  although  the  water 
excludes  the  air  from  entering  the  lungs,  notwithstanding  the  most 
violent  efforts  to  inspire,  yet  it  cannot  prevent  some  portion  of  air  from 
being  expelled  from  the  lungs  by  the  violent  efforts  to  expire.  The 
tdtimate  result  of  these  repeated  and  violent  expirations  is  greatly  to 
diminish  the  bulk  of  the  lungs,  and  to  bring  them  to  the  utmost 
degree  of  collapse  to  which  it  is  possible  to  reduce  them  by  any 
voluntary  or  instinctive  efforts  which  the  animal  is  capable  of  making. 

When  a  human  being  is  drowned  by  accident,  if  the  fall  has  been 
from  a  considerable  height  and  the  water  ia  not  of  very  great  depth,  the 
body  is  precipitated  to  the  bottom  of  the  water ;  it  then  quickly  rises  to 
the  surface,  partly  because  the  specific  gravity  of  the  body,  when  the 
lungs  are  f(ill  of  air,  is  less  than  that  of  water,  and  partly  because  the 
body  is  rendered  still  lighter  by  the  air,  always  amounting  to  a  con- 
siderable quantity,  which  is  collected  and  retained  in  the  clothes.  If 
the  person  be  not  able  to  swim,  he  generally  stniggles  violently,  and 
probably  screams ;  by  these  efforts  the  lungs  are  partly  emptied  of  the 
air  they  contained,  the  comparative  weight  of  the  body  is  increased, 
and  consequently  it  again  sinks  to  the  bottom,  but  it  soon  again  rises, 
and  this  alternate  rising  and  sinking  may  occur  several  times  in 
succession.  Whenever  the  body  comes  to  the  surface  and  the  mouth 
IS  above  water,  the  painful  impediment  to  respiration  produces  an 
instinctive  effort  to  inspire,  and  a  hurried  gasp  ia  made  to  obtain  air. 
But  often  the  mouth  is  not  sufficiently  above  the  surface  of  the  water 
to  obtain  air  without  respiring  a  quantity  of  water  aJong  with  it ;  but 
the  quantity  of  water  received  in  this  manner  is  never  great,  pro- 
bably not  more  than  is  expelled  by  the  cough  excited  by  the  irritation 
of  the  glottis  in  consequence  of  uie  contact  of  the  water  and  by  the 
subsequent  expiration.  Every  instant  the  body  remains  in  the  water, 
lor  the  reasons  immediately  to  be  assigned^  the  powers  of  sensation 


and  of  voluntary  motion  rapidly  diminish,  and  at  length,  perfectly 
insensible  and  motionless,  it  remains  at  the  bottom  of  the  water, 
where,  if  wholly  undisturbed,  it  continues  until  the  disengagement  of 
various  gases  in  the  progress  of  putrefaction  renders  it  again  specifi- 
cally lighter  than  water,  and  brings  it  once  more  to  the  suif  aoe. 

The  change  in  the  system  produced  by  continued  submersion,  the 
consequent  suspension  of  respiration,  and  the  necessaiy  extinction  of 
life,  are  all  referrible  to  one  pathological  condition,  namely,  a  change 
in  the  nature  of  the  blood.  The  water  prevents  any  portion  of  air 
from  entering  by  the  trachea  to  the  air  vesicles  of  the  lungs ;  con- 
sequently no  air  comes  in  contact  with  the  venous  blood  contained  in 
the  capillary  branches  of  the  pulmonary  artery  which  are  spread  out 
upon  the  walls  of  these  air  vesicles ;  the  venous  blood  which  flows  to 
the  lungs  is  therefore  incapable  of  being  converted  into  arterial  blood, 
whence  the  limgs  can  deliver  to  the  left  side  of  the  heart  only  venous 
blood  to  b&sent  out  to  the  system.  As  the  circulation  goes  on,  all  the 
arterial  blood  in  the  body  is  at  length  converted  into  venous,  and  flows 
into  the  great  venous  trunks  of  the  system,  by  which  it  is  returned  to 
the  right  side  of  the  heart,  and  thence  to  the  lungs,  where  it  undeigoea 
no  change,  but  remains  venous.  These  currents  of  venous  blood,  and 
of  venous  blood  only,  are  successively  sent  out  to  the  system.  But 
venous  blood  is  incapable  of  maintaining  the  action  and  vitality  of 
the  brain  and  spinal  cord,  of  the  heart,  of  the  voluntary  muscles,  or 
of  any  organ  of  the  body,  and  consequently,  when  nothing  but 
venous  blood  circulates  in  the  system,  the  death  of  all  the  oigans  is 
the  sure  and  quick  result,  and  the  oigans  die  ia  the  order  and  mode 
already  described.    [Asphyxia.] 

Taking  the  average  of  a  great  number  of  experiments,  it  is  found 
that  when  an  animu  is  forcibly  and  continuously  held  under  water,  the 
blood  in  the  arteries  loses  its  vermilion  colour,  and  b^ns  to  grow 
venous  in  the  space  of  three-quarters  of  a  minute.  In  one  minute  and 
a  quarter  it  is  obviously  dark.  In  one  minute  and  a  half,  no  difference 
can  be  distinguished  between  the  blood  in  the  arteries  and  the  blood 
in  the  veins ;  consequently,  in  an  animal  that  is  submersed  and  that 
never  rises  to  the  surface,  the  system  is  brought  completely  under  the 
influence  of  venous  blood  in  the  space  of  one  minute  and  a  half,  and 
though  the  body  should  remain  under  water  half  an  hour,  the  blood 
does  not  become  sensibly  darker,  because  it  can  only  be  completely 
venous. 

Circumstances  may  make  a  few  seconds  difference  in  regard  to  the 
point  of  time  when  these  phenomena  take  place.  If,  for  example,  an 
animal  be  submersed  at  the  instant  of  expiration,  the  colour  of  the 
blood  is  lost  somewhat  sooner  than  when  it  is  submersed  at  the 
instant  of  inspiration,  and  if  the  animal  be  much  alarmed  and  struggle 
violently,  the  change  takes  place  with  greater  rapidity ;  but  the  differ- 
ence from  any  cause  of  this  kind  never  amounts  to  more  than  a  few 
seconds.  Age  however  is  capable  of  effecting  a  more  remarkable 
difference.  It  is  proved  by  numerous  and  accurate  experiments  that 
the  younger  the  animal  the  longer  it  can  live  when  deprived  of  air  by 
submersion.  If,  as  is  commonly  the  case,  an  adult  warm-blooded 
animal  be  irrecoverably  dead  in  the  space  of  four  minutes  after  com- 
plete and  continuous  submersion,  an  animal  of  the  same  species  only  a 
few  days  old  will  live  twelve  minutes.  A  pup  will  live  considerably 
longer  than  a  young  dog,  a  young  longer  than  a  middle  aged  dog,  and 
a  middle  aged  longer  than  an  old  dog. 

Sensibility  and  the  power  of  voluntary  motion  are  diminished  the 
moment  the  arterial  blood  begins  to  -lose  its  vermilion  colour ;  an 
animal  is  completely  insensible,  and  has  wholly  lost  all  power  of 
voluntary  motion,  that  lb,  it  is  in  a  state  of  apparent  death,  as  soon  as 
the  arterial  blood  is  completely  venous.  In  one  minute  and  a  half, 
then,  after  complete  and  continuous  submersion,  animal  life  is  com- 
pletely extinguished.  But  by  the  prompt  and  vigorous  use  of  the 
appropriate  remedies,  recovery  from  this  state  is  possible ;  because  the 
organic  functions  go  on  for  a  considerable  period  after  apparent  death, 
and  death  is  not  real  until  the  organic  functions  have  wholly  ceased 
Nevertheless,  though  the  organic  functions  may  continue  for  an 
indefinite  period  after  the  animal  functions  are  extinguished,  from  ten 
minutes  to  half  an  hour,  or  more,  yet,  in  no  instance  in  which  the 
experiment  has  been  fairly  tried  has  anv  adult  warm-blooded  animal 
that  has  been  completely  and  continuously  submersed  for  the  space  of 
four  minutes  been  capable  of  resuscitation,  though  all  the  means  of  re- 
storing animation  may  have  been  instantaneously  and  most  actively 
and  judiciously  employed.  Accordingly  it  is  found  in  practice  that 
the  immediate  and  vigorous  use  of  the  best  means  for  restoring  anima- 
tion often  fail  when  the  person  has  not  been  in  the  water  more  than 
four  minutes.  In  general,  however,  if  the  body  has  not  been  in  the 
water  longer  than  from  five  to  eight  minutes,  the  prompt  and  per- 
severing use  of  the  proper  means  for  restoring  animation  will  succeed ; 
no  doubt,  because  in  some  one  of  or  in  all  the  times  that  the  body  has 
come  to  the  surface  air  has  been  obtained  and  conveyed  to  the  lungs 
in  the  hurried  gasp  instinctively  made  at  these  moments.  Still  it  is 
exceedingly  rare  that  persons  are  recovered  who  have  been  in  the  water 
fifteen  minutes;  occasionally  however  animation  is  restored  after  a 
submersion  of  twenty  minutes,  or  even  half  an  hour ;  and  apparently 
authenticated  cases  are  on  record  in  which  resuscitation  was  accom- 
plished after  the  body  had  been  in  the  water  for  three-fourths  of  an 
hour.  In  these  cases,  circumstances  must  have  favoured  the  occa- 
sional inspiration  of  air ;  it  is  utterly  impossible  that  life  can  have  beea 
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maintained  so  long  unless  the  individual  had  breathed  at  intervals 
during  the  time ;  and  as  none  can  tell  what  circumstances  may  have 
occurrod  favourable  to  the  inspiration  of  air,  it  is  an  imperative  duty 
in  all  cases  to  resort  to  the  proper  means  for  sestoring  animation  with 
all  the  promptitude  and  energy  possible. 

When  a  person  who  has  been  drowned,  who  was  previously  in  a 
state  of  sound  health,  is  taken  out  of  the  water,  the  appearances  pre- 
sented by  the  body  are  the  following : — 

The  whole  of  the  external  surface  is  cold ;  the  colour  of  the  skin  is 
pallid,  excepting  in  the  parts  where  it  is  Uvid  rather  than  pallid,  as  in 
the  face,  which  is  always  either  entirely  pale  or  slightly  livid.  The 
eyes  are  half  open,  and  the  pupils  much  dilated.  The  mouth  and  the 
nostrils  contain  a  great  deal  of  frothy  fluid.  A  lax^e  quantity  of  the 
same  kind  of  fluid  is  contained  in  the  trachea,  the  bronchial  tubes, 
and  the  air  vesicles  of  the  lungs.  The  tongue  is  protruded  between 
the  teeth,  and  approaches  to  the  under  edge  of  the  lips.  The 
whole  head  is  sometimes  much  swollen,  and  Ihe  features  occasionally 
present  the  appearance  of  those  of  a  person  who  has  died  from 
apoplexy ;  and  this  is  said  to  be  particularly  the  case  with  those  who 
have  fallen  into  the  water  in  a  state  of  intoxication.  It  is  usually 
considered  as  a  sign  that  a  person  has  been  drowned  while  living,  and 
that  the  body  has  not  been  thrown  into  the  water  after  death,  that  the 
ends  of  the  Augers  are  excoriated,  and  that  there  is  a  collection  of  dirt 
or  sand  under  the  nails,  appearances  resulting  from  the  efforts  which 
the  drowning  person  has  mrAe  to  avert  his  impending  fate ;  but  if  the 
water  be  deep,  no  appearance  of  this  kind  is  present,  because  the  power 
of  struggling  is  over  before  the  body  touches  the  ground,  and  a  person 
in  the  state  of  intoxication,  who  falls  into  deep  water  may  expire 
without  the  power  to  make  a  single  effort  to  save  himseH 

With  regard  to  the  internal  oigans,  the  heart  and  its  great  blood- 
vessels are  always  found  pretematunlly  loaded  with  dark-coloured 
blood,  sometimes  to  such  an  extent  that  the  heart  seems  completely 
to  fill  the  bag  of  the  pericardiima.  This  accumulation  of  black  blood 
is  always  on  tiie  right  side  of  the  heart,  which  usually  contains  some- 
what more  than  double  the  quantity  contained  Iq  the  left  cavities. 

The  lungs  are  invariably  very  much  reduced  ia  volume,  and  are 
exceedingly  loaded  with  black  blood.  Both  the  pulmonary  arteries 
and  veins  are  likewise  distended  with  black  blood. 

The  substance  of  the  brain  is  of  a  darker  colour  than  natural,  and 
its  vessels  are  commonly  tuigid  with  black  blood ;  but  sometimes  the 
tuigescence  of  the  cerebral  blood-vessels  is  not  in  proportion  to  the 
accumulation  of  blood  in  the  other  organs. 

There  is  always  a  quantity  of  water  mixed  with  frothy  matter  in 
the  trachea  and  bronchi  Occasionally  this  frothy  matter  is  mixed 
with  blood.  The  quantity  varies  a  good  deal  in  different  cases,  but  it 
is  never  very  great.  At  one  time  it  was  thought  to  be  so  great  as  to 
be  the  cause  of  death  in  drowning.  It  was  conceived  that  the  water 
flows  into  the  lungs  by  the  trachea  in  such  abundance  as  to  occasion 
asphyxia.  The  controversy  which  was  long  agitated  on  this  point  ia 
now  set  at  rest  by  numerous  and  accurate  experiments,  which  demon- 
strate that  only  a  very  inconsiderable  quantity  of  water  enters  the 
trachea,  and  never  suficient  to  occasion  death. 

A  similar  controversy  prevailed  on  the  question  whether  water 
enters  the  stomach,  which  is  now  equally  decided  in  the  negative.  It 
is  proved  beyond  all  doubt  that  no  water  passes  into  the  stomach,  or 
at  least  that  no  quantity  enters  it  capable  of  contributing  in  the 
slightest  degree  to  the  fatal  event.  The  estabUshment  of  this  point  is 
important,  because  the  contrary  notion  had  led  to  the  adoption  of 
most  pernicious  practices.  With  a  view  of  evacuating  the  water  sup- 
posed to  be  accumulated  in  the  lungs  and  stomach,  the  bodies  of  the 
drowned,  when  taken  out  of  the  water,  were  held  up  by  the  heels, 
rolled  on  barrels,  and  subjected  to  other  practices  calculated  rapidly  to 
extinguish  any  remaining  spark  of  life ;  and  though  the  notion  which 
led  to  these  absurd  practices  is  exploded,  the  practices  themselves 
continue. 

^  The  proper  remedies  for  the  recovery  of  the  drowned  are  few  and 
simple.  The  body,  placed  on  a  bed-chair,  should  be  removed  to  the 
receiving-house  or  any  place  where  the  conveniences  required  may  be 
most  easily  obtamed.  The  wet  clothes  should  be  stripped  otf  as 
rapidly  as  possible,  the  body  well  dried  and  surrounded  bv  warm  air, 
if  it  can  be  readily  procured,  by  the  portable  warm-air  bath,  of  which 
there  ought  to  be  one  at  every  receiving-house.  At  first  the  heated 
air  should  only  be  a  few  degrees  above  the  temperature  of  the  body, 
and  the  heat,  which  ought  always  to  be  ascertained  by  a  thermometer, 
should  be  subaequentiy  increased  with  caution.  The  body  being  thus 
surrounded  with  warm  air,  artificial  respiration  should  be  peorformed 
without  the  delay  of  a  moment,  and  this  should  be  assisted  by  elec- 
tricity applied  at  first  in  the  form  of  very  gentle  shocks. 

By  the  application  of  heat  the  capillary  blood-vessels  are  stimulated 
to  action,  the  determination  of  blood  towards  the  external  surface  of 
the  body  is  favoured,  and  the  internal  organs  are  thus  relieved  of  their 
oppressive  load.  By  artificial  respiration  the  cavity  of  the  chest  is 
enlarged,  the  collapsed  state  of  the  lungs  is  removed,  and  atmospheric 
air,  the  great  agent  needed  for  the  decarbomsation  of  the  blood,  and 
on  the  want  of  which  all  tiie  dangerous  phenomena  of  drowning  depend, 
is  transmitted  to  the  lungs  and  brought  into  contact  with  the  venalised 
blood.  By  electricity  the  organs  which  carry  on  the  mechanical  part 
of  respiration,  that  is,  those  which  alternately  enlarge  and  <^imiiii«h 


the  capacity  of  the  thorax,  are  roused  and  excited  to  resume  their 
natural  action.  There  are  some  few  other  useful  auxiliaries,  but  so 
important  and  efficacious  are  these  three  powerful  agents,  when  judi- 
ciously and  perseveringly  employed,  that  they  may  be  considered  as 
the  only  remedies  worth  regarding.  But  unfortunately  they  are  as 
potent  for  evil  as  for  good.  A  slight  mismanagement  of  any  of  them 
may  utterly  destroy  that  life  which  the  delicate  and  skilful  use  of  it 
would  have  reanimated. 

A  plan  of  treatment  of  the  drowned  was  proposed  by  the  late 
Dr.  Marshall  Hall  to  the  Royal  Humane  Society  in  1856.  Many 
instances  have  been  recorded  of  the  benefit  of  this  plan,  in  cases  of 
suffocation  and  drowning,  even  after  the  heart  had  entirely  ceased  to 
beat.    We  give  this  plan  in  Dr.  Marshall  Hall's  own  words : — 

1.  Treat  the  patient  instantly  on  the  spot,  in  the  open  air,  except 
in  the  severe  weather,  freely  exposing  the  face,  neck,  and  chest  to  the 
breeze. 

2.  Send  with  all  speed  for  medical  aid,  and  for  articles  of  clothing, 
blankets,  &;c 

3.  Place  the  patient  gentiy  on  the  face,  with  one  arm  under  the  fore- 
head, so  that  any  fluids  may  flow  from  the  throat  and  mouth,  and 
without  loss  of  time 

I.  To  excite  RespiraUon. 

4.  Turn  the  patient  on  his  side,  and 

ck  Apply  snuff  or  other  irritant  to  the  nostrils. 
b.  Dash  cold  water  on  the  face,  previously  rubbed  briskly  imtil 
it  is  warm. 
If  there  be  no  success,  again  lose  no  time ;  but, 

II.  To  imUate  Betpiratum, 

5.  Replace  the  patient  on  his  face  (when  the  tongue  then  will  fall 
forward,  and  leave  the  entrance  into  the  windpipe  free) ;  then 

6.  Turn  the  body  gently,  but  completely  on  the  ride  and  a  little 
heymd  (when  ttwpiration  will  occur),  and  then  on  the  face,  maldng 
gentle  pressure  along  the  back  (when  expiration  will  take  place),  alter- 
nately ;  these  measures  must  be  repeated  deliberately,  efliciently,  and 
perseveringly,  fifteen  times  in  the  minute  onli/.    Meanwhile^ 

III.  To  induce  circulation  and  toannth, 

continuing  these  measures, 

7.  Rub  the  limbs  upwards,  with  firm  pressure  and  with  energy, 
using  handkerchiefs,  &c.,  for  towels. 

8.  Replace  the  patient's  wet  clothing  by  such  other  covering  as  can 
be  instantly  procured,  each  bystander  supplying  a  coat,  waistcoat.  &o. 

"  These  riues,"  says  Dr.  Hall,  **  are  founded  on  physiology,  and  whUst 
they  comprise  sJl  that  can  be  done  immediately  for  the  patient,  exclude 
all  apparatus,  galvanism,  the  warm  bath,  &c.,  as  useless,  not  to  say  inju- 
rious, especially  the  last  of  these,  and  all  loss  of  time  in  removal,  &c., 
as  fataL" 

DRUGS ;  DRUGGISTS.  The  difference  between  drugs  and  che- 
micals is  vague  and  indeterminate ;  and  the  professions  of  the  chemist 
and  druggist  and  apothecaiy  are  in  like  manner  generally  mixed  up 
together  in  popular  estimation.  The  rules  established  by  the  medical 
corporations,  such  as  the  College  of  Physicians,  the  College  of  Surgeons, 
and  the  Apothecaries'  Company,  have  had  much  to  do  in  producing  this 
uncertainty.  The  acids,  alkalies,  salts,  and  oxides  used  in  largest 
quantity,  are  made  on  a  scale  which  requires  complete  manufacturing 
arrangements,  with  large  furnaces,  stiUs,  and  other  apparatus.  Such 
is  the  case  in  relation  to  sulphuric  and  nitric  acids,  chlorides  of  lime 
and  of  sodium,  alum,  &c. ;  such  articles  are  made  by  manufacturing 
chemists,  at  the  vast  chemical  works  which  are  met  with  at  Glasgow, 
Liverpool,  Newcastle,  Hull,  and  Bristol,  and  to  some  extent  in  the 
metropolis.  A  retail  shopkeeper  who  calls  himself  a  chemist  and 
druggist  is  a  chemist  in  so  far  as  he  retaib,  and  understands  the  general 
character  of,  the  diemicals  made  on  a  large  scale  by  others ;  while  he 
may  be  regarded  as  a  druggist  to  the  extent  that  he  understands,  and 
sells  by  retail,  the  substances  used  in  medicin.e.  If  he  can  himself 
prepare,  on  a  small  scale,  a  considerable  number  of  the  substances 
which  he  seUs,  it  is  now  customary  to  term  him  a  pharmaceutist  or 
pharmaceutical  chemist. 

Dr.  Normandy  has  published  a  work  on  drugs  and  chemicals,  under 
the  name  of  'The  Commercial  Handbook  of  Chemical  Analysis,' 
especially  designed  to  afford  aid  m  the  detection  of  fraud  in  the  manu- 
facture of  food,  drugs,  and  chemicals.  The  Ust  of  articles  of  which 
the  processes  of  adi^teration,  and  the  means  of  detection,  are  given, 
is  very  comprehensive ;  including  not  only  ordinaiy  viands  and  beve- 
rages, as  bread,  porter,  tea,  cofi'ee,  chocolate,  cocoa,  spirits,  liqueurs, 
and  wines,  but  the  drugs  used  in  medicine,  and  a  great  variety  of  mis- 
cellaneous substances.  They  are  alphabetically  arranged,  for  con- 
venience of  reference.  "  Country  druggists,"  it  has  b^  remarked, 
**  form  a  class  of  persons  to  whom  this  book  would  be  very  serviceable  i 
for,  although  there  are  of  course  highly  creditable  exceptions,  par- 
ticularly in  great  provincial  towns,  the  bulk  of  them  are  not  distin- 
guished for  chemical  or  even  pharmaceutical  knowledge.  Few  are 
capable  of  conducting  an  analysis  or  oi^ganic  research,  and  they  are 
frequentiy  imposed  upon  by  wholesale  dealers,  who  send  them  damaged 
or  spurious  drugs,  which,  if  administered  in  dangerous  maladies,  might 
induce  aggravation  of  disease,  and  very  probably  cause  death." 
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A  movement  is  being  made  towards  placing  tinder  legislatfve  con- 
trol the  sale  of  drugs,  on  the  ground  that  frequent  cases  of  poisoning 
occur  through  the  ignorance  or  carelessness  of  retail  druggists.  The 
physicians,  surgeons,  and  apothecaries  have  also  endeavoiu*ed,  at 
various  times,  to  have  the  drug  trade  placed  in  some*  degree  under 
professional  control.  Nothing,  however,  has  yet  been  effected  in  this 
directioa  In  the  "  Medical  Act/'  passed  in  1858,  the  new  General 
Council,  formed  to  carry  out  the  provisions  of  the  Act,  is  empowered 
"  to  cause  to  be  published  under  their  direction  a  book  containing  a 
list  of  medicines  and  compounds,  and  the  manner  of  preparing  them, 
with  the  true  weights  and  measures  by  which  they  are  to  be  prepared 
and  mixed,  and  containing  such  other  matters  and  things  relating 
thereto,  as  the  General  Council  shall  think  fit,  to  be  called  '  British 
Pharmacopceia ' ;  and  the  General  Council  shall  cause  to  be  altered, 
amended,  and  republished  such  Pharmacopoeia  as  often  as  they  shall 
deem  necessary ; "  but  there  is  a  special  clause,  exempting  chemists 
and  druggists  from  any  interference  in  the  new  Council,  which  repre- 
sents all  the  physicians,  surgeons,  and  apothecaries  of  the  three 
kingdoms.  ^ 

DRUM.    [Dome.] 

DRUM,  a  pulsatile  musical  instrument,  of  which  there  are  three 
kinds, — the  Side  drum,  the  base  or  Ihtrkitk  drum,  and  the  dimble  drum. 
The  first  is  a  cylinder  or  shdl,  formerly  of  wood,  but  now  invariably  of 
brass,  on  each  end  of  which  is  a  hoop  covered  with  vellum  or  parch- 
ment. This  is  the  ordinary  regimental  drum.  The  second  is  formed 
as  the  first,  but  of  oak,  on  a  much  larger  scale,  and  used,  not  in  con- 
junction with  the  fifes,  but  as  part  of  the  regimental  band.  It  is  like- 
wise employed  occasionally  in  the  orchestra.  The  third  is  made  of 
copper,  nearly  hemispherical,  covered  with  a  strong  ?iead  of  calf  s-akin, 
and  stands  on  three  iron  legs.  The  double  drums,  or  kettle  drums  as 
they  are  also  called,  vaiy  in  dimensions,  from  nineteen  inches  to  three 
feet  in  diameter.  They  are  always  in  pairs,  and  are  tuned  by  means 
of  many  screws  which  tighten  the  head,  to  the  key-note  and  the 
fourth  below.  The  part  for  them  is  written  in  the  key  of  C,  and  if 
the  music  be  in  another  key,  it  is  notified  at  the  beginning  as  "  drums 
in  D,"  "  drums  in  E  P."  An  improved  method  of  tuning  these  instru- 
ments is  by  means  of  a  lever  operating  on  several  hooks  which  act 
simultaneously  on  the  head,  or  hoop  on  which  the  skin  is  strained,  so 
that  the  tuning  is  performed  at  once,  and  with  such  rapidity,  that  a 
melody  such  as  '  God  save  the  Queen '  can  be  performed  on  a  single 
drum  in  a  time  not  much  slower  than  that  usually  adopted.  A  patent 
has  been  obtained  by  the  ingenious  mechanist  (Mr.  Cornelius  Ward)  to 
whom  wo  are  indebted  for  ttiis  useful  invention. 

About  two  years  ago  a  brass  drum  of  improved  construction  was 
introduced  into  the  infantry  regiments,  weighing  some  three  pounds 
less  than  the  one  previously  in  use,  smaller  in  size  and  more  portable, 
superior  in  tone  and  more  easily  tuned.  This  drum  is  manufactured 
by  Messrs.  Key,  Rudall,  and  Co.,  Charing  Cross,  London.  It  is  tuned 
by  means  of  screws,  instead  of  the  old  straps  and  ropes :  the  head 
which  is  beaten,  called  the  hcUter-head,  alone  requires  to  be  tuned, 
while  the  other  head,  which  has  three  cords  called  the  mare,  drawn 
across  its  exterior  surface,  responds  by  reverberation.  Messrs.  Key 
and  Co ,  have  also  invented  a  skeleton  side  drum,  that  is,  a  drum  with- 
out any  shell;  it  resembles  a  couple  of  tambourines  with  their  con- 
cavities presented  to  e^ch  other ;  it  is  intended  for  indoor  use,  and 
gives  the  lightest  character  of  tone. 

DRUMMUND  LIGHT.  The  difficulty  of  distinguishing  the  stations 
chosen  for  the  angular  points  of  the  trianglea  in  a  geodetical  survey, 
when  those  stations  are  many  miles  asunder,  renders  it  necessary 
to  have  recourse  to  illuminations  even  in  the  day-time;  and  the 
late  Captam  Drummond,  of  the  Royal  Engineers,  invented  a  heliostat 
which  reflected  the  sun's  rays  in  sufficient  abundance  to  render  the 
station  which  was  to  be  observed  visible.  This  was  a  plane  mirror  of  a 
rectangular  form  and  mounted  on  a  stand  with  joints  by  which  it 
could  be  fixed  at  any  angle  with  the  horizon.  On  the  stand  was  a 
telescope  which  was  capable  of  being  moved  horizontally,  with  the 
mirror,  and  directed  to  the  distant  station,  while  another  telescope  was 
directed  to  the  sun.  The  adjustments  of  the  mirror  were  such  that, 
when  the  telescopes  were  directed,  as  has  been  said,  the  face  of  the' 
mirror  reflected  the  rays  of  the  sun  on  the  distant  station,  and  illumined 
it  sufficiently  to  render  a  mark  there  visible  in  the  telescope  of  the 
theodolite  by  which  the  required  angle  was  to  be  taken. 

When  it  was  required  to  observe  the  angles  subtended  between  distant 
stations  at  night,  the  white  or  blue  lighte  were  first  employed  in  this 
country ;  the  materials  being  fixed,  at  the  station,  at  times  agreed  upon 
by  the  parties  employed  in  performing  the  operations  :  Argand  lamps 
with  parabolic  reflectors,  were  used  by  the  French,  and  subioquently 
by  the  English  geodists;  but  a  light  which  Captain  Drummond  ob- 
tained has  been  found  to  exceed  in  brilliancy  any  of  the  others.  This 
is  the  oxy-calcium  light,  and  is  produced  by  placing  a  ball  or  disk  of 
lime,  about  a  quarter  of  an  inch  in  diameter,  in  the  focus  of  a  para- 
bolic mirror,  at  the  station  to  be  rendered  visible,  and  directing  upon 
it,  through  a  flame  arising  from  alcohol,  a  stream  of  oxygen  gas. 
('Philosophical  Transactions,'  1826,  p.  824.)  The  cistern  containing 
the  alcohol  is  supported  on  a  stand,  behind  the  reflector,  and  is  con- 
nected by  a  tube  of  caoutchouc  with  the  lower  part  of  a  hollow  stem 
•upporting  the  upright  wire  at  the  top  of  which  is  fixed  the  ball  of 
lime  on  a  level  nearly  with  the  cistern  :  the  spirit  ascends  in  the  stem, 


and  afterwards,  through  three  or  more  tubes,  to  the  balL  The  vessel 
containing  the  oxygen  gas  is  connected,  by  a  flexible  tube,  with  an 
orifice  in  a  cylindrical  box  on  the  same  stem,  from  whence  it  ascends 
through  three  flexible  caoutchouc  tubes  to  the  baU,  after  passing  with 
friction  through  three  small  cylinders.  The  whole  apparatus  is 
attached  to  a  stand  which  carries  the  mirror ;  and  adjustments  are 
provided  by  which  the  ball  may  be  placed  exactly  in  the  focus  of  the 
mirror.  The  intensity  of  the  flame  is  from  sixty  to  ninety  times  as 
great  as  that  of  an  argand  burner,  while  the  expense  is  only  about  ten 
times  as  great.  The  lime  made  from  chalk  is  preferred  to  any  other; 
and  such  is  the  brilliancy,  that  stations  above  sixty  miles  from  one 
another  have  been  very  distinctly  visible  even  in  hazy  weather.  In 
dear  weather  the  light  has  been  seen  at  a  distance  of  112  mUes.  On  the 
81st  Dec.  1845,  it  was  seen  across  the  Irish  Channel,  at  8.80  p.m.  from 
the  top  of  Slieve  Donard  in  Ireland,  by  an  observer  at  the  top  of 
Snowdon,  a  distance  of  108  miles  in  a  direct  line. 

Captain  Drummond  suggested  in  a  paper  which  was  printed  in  the 
'Philosophical  Transactions'  for  1880  (p.  888),  that  burning  lime 
should  be  employed  for  lighthouses ;  and  he  proposed  that  instead  of 
alcohol,  hydrogen  gas  should  be  used  with  the  oxygen  gas.  The 
gases  were  to  proceed  from  separate  vessels,  or  gasometers,  and  enter  a 
chamber  through  a  series  of  small  apertures :  the  united  gases  were 
then  to  pass  through  two  or  three  pieces  of  wire  gauze,  and  issue  in 
two  streams  against  the  ball  or  diric  of  lime.  To  prevent  the  latter 
from  wasting  too  rapidly  in  one  place  it  was  made  to  revolve  once  in  a 
minute ;  and  in  order  to  keep  up  a  constant  light,  it  was  proposed  to 
have  an  apparatus  by  which  a  number  of  baUs  might  be  successively 
made  to  fall  in  the  focus  of  the  mirror.  The  chief  objection  to  this 
proposal  (to  say  nothing  of  the  impropriety  of  entrusting  so  explosive 
a  compound  as  the  mixed  gases  to  the  care  of  ordinary  workmen)  is 
the  smallness  of  the  flame,  whereas  dioptric  instruments  require  a 
great  body  of  flame  for  the  purpose  of  producing  a  degree  of  divergence 
sufficient  to  render  the  duration  of  the  flriah  in  revolving  lights  long 
enough  to  be  well  made  out;  while  in  a  fixed  light  with  a  reflector  the 
same  defect  of  volume  eminently  applies. 

A  light  of  this  kind  may  also  be  employed  as  a  signal  in  determin- 
ing the  difference  between  the  longitudes  of  stations. 

The  lim^  light,  as  it  is  also  called,  has  superseded  the  solar  microscope, 
or  rather  can  be  used  at  all  times  instead  of  the  sun ;  the  oxy-calcium 
light  is  in  great  request  for  microscopes,  phantasmagoria,  and  scenic 
eflects  on  the  stage,  &c.  There  are  some  advantages  in  using  the 
mixed  gases  contained  in  separate  bags,  since  no  safety  jets,  &c.,  should 
be  relied  on,  but  the  danger  in  inexperienced  hands  is  great.  We  have 
even  known  an  accident  occur  in  the  lecture-room  of  an  eminent 
chemist. 

DRUSES,  DOROUZ,  a  people  who  inhabit  the  chain  of  Libanua,  in 
Syria,  are  under  the  government  of  their  own  chiefs,  and  have  a 
religion  peculiar  to  themselves.  The  vernacular  language  of  the 
Druses  is  Arabic,  though  they  have  a  tradition  that  they  came 
originally  from  China.  Although  the  mountaineers  of  Libanus  in 
general  obey  the  emir,  or  prince  of  the  Druses,  yet  they  are  not  all 
Lruses,  but  the  greater  part  of  them  are  Christians  of  the  Maronite 
communion,  which  belongs  to  the  western,  or  Roman,  church.  [Mabon- 
ITES.]  Though  much  intermixed,  they  are  frequently  at  war  with 
each  other,  and  such  a  war  was  being  carried  on  in  1859.  The  Druses 
live  chiefly  in  the  south  part  of  Libanus,  east  and  south-east  of  Beiroot, 
and  as  far  south  as  the  district  of  Hasbeya,  about  the  sources  of  the 
Jordan,  but  a  few  thoujsands  are  still  found  about  Jebel-el-'Ala,  in 
Northern  Syria,  where  they  were  formerly  more  numerous  till  expelled 
by  the  Mohammedans.  At  Jeir  el'  Ashayir,  a  small  village  of  Druses, 
there  are  the  ruins  of  a  large  and  splendid  temple,  a  quadrangle,  90 
feet  by  36  feet  within,  on  a  raised  platform,  ornamented  with  Ionic 
columns  at  the  angles.  Towards  the  east  the  jurisdiction  of  the  emir 
extends  over  part  of  the  Bekaa,  or  plain  intei'vening  between  the 
Libanus  and  the  Antilibanus.  North  of  the  Bekaa  is  the  Belad,  or 
district  of  Balbek,  which  is  inhabited  chiefly  by  Mussulmans,  and  is 
under  a  distinct  emir  of  the  sect  of  the  Metawalis,  subject  to  the 
pasha  of  Damascus,  with  whom  there  are  frequent  hostilities.  The 
former  capital  of  the  Druses  was  Deir  el  Kamr,  in  a  valley  on  the 
west  slope  of  Libanus,  about  eight  or  nine  hours*  ride  southeast  of 
Beiroot  (Beyrut) :  the  town  is  said  to  have  about  8000  inhabitants, 
partly  Druses  and  partly  Christians.  The  town  is  built  in  the  Italian 
fashion,  and  is  said  to  resemble  a  second-rate  country  town  of  Italy,  but 
it  suffered  greatly  in  the  war  of  1846.  The  land  around  the  town 
displays  in  a  marked  manner  the  industry  and  skill  of  the  inhabitants, 
as  it  is  cultivated  with  the  greatest  care,  and  an  almost  barren  soil 
made  highly  productive.  The  emir  used  to  reside  at  the  palace  or 
castle  of  Bteddin,  about  one  hour's  ride  from  Deir  el  Kamr,  which  is 
still  kept  in  good  order,  though  not  used  for  his  residence.  Some  of 
the  apartments  of  the  palace  are  described  as  very  handsomely  fur- 
nished, paved  with  marble,  and  adorned  with  rich  folding  draperies 
and  divans,  the  walls  inlaid  with  ivory  and  gilding,  and  adorned  with 
passs^es  of  the  Koran  and  Scriptures  in  Arabic,  in  large  embossed  gilt 
characters,  enclosed  in  panels  of  various  size.  The  emir  Bcshir,  as  he 
was  called,  whom  Captain  Light  saw  in  1814,  was  described  as  ao 
elderly  man  of  an  intelligent  and  prepossessing  appearance,  and  said  to 
be  very  regular  and  abstemious  in  his  habits.  He  had  come  to  the 
sovereignty  by  defeating  several  com^titors,  whomhejm^iaoned^d 
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put  to  death.  (Lighfg  '  Travels.')  In  1822,  having  supported  the 
rebellious  Abdallah,  pasha  of  Acre,  he  incurred  the  displeasure  of  the 
Porte,  and  took  refuge  in  Egypt,  but  returned  soon  after  by  the 
mediation  of  Mehomet  Ali,  the  pasha  of  Egypt.  At  the  time  of  the 
occupation  of  Syria  by  Ibrahim,  Mehemet  s  son,  the  Druses  joined  him 
at  first;  they  afterwaxds  quarrelled  with  him  ;  but  they  were  beaten, 
and  peace  was  \iltimately  restored.  Up  to  1840  the  emir  Beahir 
remained  faithful  to  the  Egyptians,  but  as  he  did  not  separate  himself 
before  the  restoration  of  Syria  to  the  Turks,  he  was  deprived  of  his 
dignity;  he  then  withdrew,  first  to  Malta,  and  afterwards  to  Con- 
stantinople, vainly  soliciting  his  restoration.  Kassim  was  named  emir 
Beshir  in  his  stead.  The  Druses  and  the  Maronites  again  commenced 
nostilities  between  themselves,  of  which  the  Turks  took  advantage,  in 
order  to  weaken  their  power.  The  civil  war  endured  for  upwards  of 
two  years,  when  the  Porte  displaced  the  emir  el  Kassim,  and  ap- 
pointed Omar  Pasha  as  administrator.  His  arbitrary  conduct  caused 
the  Druses  to  unite  with  the  Maronites,  and  both  broke  out  into 
insurrection  against  the  Turkish  dominion.  The  Christian  powers 
interfei>ed,  Omar  Pasha  was  recalled,  and  a  Turkish  kaimakan  ap- 
pointed. This  produced  a  partial  suspension  of  hostilities,  but  the 
Druses  still  continued  to  acknowledge  only  their  own  chief,  and  in  this 
state  the  country  yet  continues ;  while  the  Maronites  sometimes  have 
a  chief  of  their  own,  and  sometimes  submit  to  the  chief  of  the  Druses. 
The  emir  has  under  him  several  subordinate  emirs,  or  local  chiefe,  in 
various  districts  of  the  mountains,  some  of  whom  are  Druses  and 
others  Maronites.  As  the  whole  population  is  armed  and  trained  to 
the  use  of  the  gun,  it  is  said  that  in  case  of  need  the  emir  can  collect  in 
a  ver^  short  time  80,000  men ;  but  this  must  be  only  part  of  the 
individuals  capable  of  bearing  arms,  as  the  Maronite  population  alone 
is  said  to  be  more  than  200,000,  and  the  Druses  are  stated  by  Mr. 
Paton  ('The  Modem  Syrians,'  1841),  to  be  about  70,000. 

The  Druses  are  divided  into  two  classes :  the  Akkal  and  the  Jukhal, 
the  initiated  and  the  ignorant.  No  religious  duties  are  imposed,  but 
their  creed  includes  a  belief  in  the  unity  of  God's  five  superior  spiritual 
messengers,  including  Hamza  and  Christ;  in  the  transmigration  of 
souls ;  in  the  triumph  of  their  religion ;  and  in  the  renunciation  of 
the  seven  points  of  Islamism.  The  Akkals  make  an  assumption  of 
superior  morality ;  they  neither  smoke  tobacco  nor  drink  spirituous 
liquors ;  they  use  no  bad  language ;  and  profess  to  abhor  falsehood, 
but  do  not  scruple  to  exercise  equivocation.  They  meet  for  religious 
purposes  every  Friday  evening  at  an  hour  after  dusk,  when  they 
read  extracts  from  their  religious  books.  All  the  Druse  women  are 
taught  to  read  and  write.  The  penalty  of  death,  it  is  said,  would  be 
incurred  by  any  one  who  should  turn  Mussulman  or  Christian.  They 
make  no  proselytes.  As  to  the  nature  of  their  secret  doctrine,  we 
have  an  accoimt  of  it  in  De  Sacy's '  Chrestomathie  Arabe/  vol  iL ;  but 
.  how  far  it  can  be  relied  upon  is  still  a  question  with  some,  as  it 
depends  upon  the  authenticity  of  the  books  from  which  De  Sacy 
has  extracted  it.  It  is  doubtful  whether  in  fact  there  are  any  secret 
doctrines.  It  appears  however  pretty  certain  that  the  Druses  are,  or 
were  originally,  disciples  of  Hakem  biamr  Ilia,  the  sixth  Fatimite 
caliph  of  Egypt,  who  in  the  11th  century  proclaimed  himself  to  be 
an  incarnation  of  the  Divinity,  and  who  established  a  secret  lodge  at 
Cairo,  divided  into  nine  degrees,  the  last  of  which  taught  the  super- 
iluousness  of  all  religions,  the  indifference  of  human  actions,  &c.  (Von 
Hammer,  'Qeschichte  der  Assassinen,'  1818.)  The  Assassins  them- 
selves were  a  derivation  of  Hakem's  sect,  which  was  itself  an  offshoot 
of  the  great  schism  of  the  Ismaelites,  a  remnant  of  whom  still  exists 
in  Syria,  in  the  mountains  east  of  Tortosa,  near  their  ancient  strong- 
hold Maszyad.  Hakem  disappeared,  probably  by  assassination,  in  one 
of  his  solitary  walks  near  Cairo,  but  his  disciples  expect  his  return, 
when  he  is  to  reign  over  the  world. 

The  Assassins,  however,  now  called  Ansayrii,  are  distinct  from  the 
Druses,  with  whom  there  are  frequently  hostile  conflicts,  though  the 
emir  Beshir  has  a  nominal  sovereignty  over  them.  All  agree,  how- 
ever, in  saying  that  all  these  sects.  Druses,  Maronites,  and  Ansavrii, 
are  industrious,  brave,  iSbd  hospitable  :  their  country  is  a  land  of  refuge 
from  Turkish  pppreasion ;  they  pay  few  taxes,  as  the  emir  has  lands  or 
domains  belonging  to  him,  from  which  he  draws  his  chief  revenue. 
Silk  is  the  staple  article  for  exportation,  by  way  of  Beiroot.  The  mul- 
berry, the  vine,  the  fig,  and  o^er  fruit-trees,  are  reared  in  the  lower 
ridges  of  the  Libanus,  while  the  higher  range  affords  good  pastures. 
Cotton  is  also  cultivated  and  manufactured.  The  pklns,  especially 
the  Bekaa,  produce  com.  There  are  a  number  of  convents  scattered 
about  the  mountains;  there  is  a  Maronite  college  for  the  study  of 
Syriac  at  Aain  el  Warka,  and  another  for  the  Melchite  students  at 
Deir  el  Mhalles.  Burckhardt,  who  crossed  the  Libanus  in  different 
directions,  gives  the  names  of  many  towns  or  villages  inhabited  by 
Druses  and  Maronites,  some  of  them  considerable  places,  such  as 
Hasbeya,  with  700  houses ;  Zahle,  in  the  Bekaa,  witii  900,  this  is  now 
the  residence  of  the  emir  Beshir,  or  chief ;  Shirrei,  near  Tripoli,  &c. 
The  Druses  dress  differently  from  the  Maronites:  the  men  wear  a 
coarse  woollen  beneeeh,  or  doak,  black,  with  white  stripes,  thrown 
over  a  waistcoat,  and  loose  breeches  of  the  same  stuff,  tied  round  the 
waist  by  a  sash  of  white  or  red  linen  with  fringed  ends ;  their  turban 
is  swelled  out  from  the  head  into  a  shape  resembling  a  turnip,  and 
flat  at  the  top.  The  women  wear  a  coarse  blue  jacket  and  petticoat, 
without  any  stockings,  and  their  hair  plaited  and  hanging  down  in 


tails  behind.  When  they  dress  they  put  on  their  head  the  Takeel,  a 
hollow  tube  of  silver  or  tin,  from  six  to  twelve  inches  hi^h,  shaped 
like  a  truncated  cone ;  this  cone  is  worn  even  by  young  femaSe  chUdren 
whom  Mr.  Paton  says  he  has  seen  adomed  with  it  while  ideeping  in 
bed.  Over  this  cone  when  the  ladies  are  full  dressed  is  thrown  a  white 
piece  of  linen,  which  completely  envelopes. the  body;  they  also  wew 
silver  bobs  tied  to  their  tresses. 

DRY  PILE,  a  voltaic  arrangement  originally  intended  to  consist  of 
solid  elements.     [Galvanism.] 

DRY  ROT,  a  term  very  incorrectly  given  to  a  species  of  decompo- 
sition and  destruction  of  the  wood  used  in  constructive  operations, 
arising  from  the  fermentation  of  the  alburnum  of  the  sap  retained  in 
the  wood  (under  the  influence  of  moist  warmth  and  confined  air) ;  and 
the  subsequent  growth  of  a  fungoid  excrescence,  which  destroys  the 
cohesion  of  the  fibres  of  the  wood  to  such  an  extent  as  to  reduce  it  to 
a  powder.  It  is  from  the  latter  phenomenon  that  the  peculiar  action 
known  as  the  " dry  rot"  takes  its  name,  though,  unquestionably,  the 
action  itself  is  not  properly  speaking  a  dry  one. 

It  is  usually  considered  that  wood  felled  at  those  periods  of  the 
year  in  which  the  sap  is  rising  in  the  ti*eea  is  more  exposed  to  this 
species  of  decay  than  when  it  has  been  felled  later  in  the  season ;  but, 
in  fact,  it  would  appear  that  the  really  important  condition  to  be 
attained  in  emploving  any  description  of  wood  is,  that  a  free  circu- 
lation of  air  shoula  be  maintained  around  it  in  every  direction.  There 
have  been  suggested  a  countless  number  of  processes  for  the  pre- 
vention of  dry  rot ;  amongst  the  most  successful  of  which  may  be 
cited  Kyan's  process,  or  the  use  of  a  solution  of  the  bichloride  of  mer- 
cury ;  Payne's  process,  or  the  use  of  the  sulphate  and  muriate  of  Ume 
and  the  sulphate  of  iron  in  solution ;  Margary's  process,  or  the  use  of 
a  solution  of  the  sulphate  of  copper ;  Burnett's  process,  or  the  use  of  a 
solution  of  the  chloride  of  sdnc ;  Boucherie's  process,  or  the  use  of  the 
pyrolignite  of  iron ;  and  Bethell's  process,  or  the  use  of  creosote,  with 
a  small  proportion  of  the  pyrolignite  of  iron.  It  seems,  nevertheless, 
that  the  results  of  all  these  processes  are  at  the  best  uncertain ;  and  it 
therefore  behoves  the  builder  carefully  to  select  the  soundest  timber 
for  the  bearings  in  walls,  and  such  other  positions  wherein  it  may  be 
exposed  to  damp ;  and,  above  all  things,  to  leave  as  much  space  as 
possible  around  the  bearings,  and  to  secure  a  free  circulation  of  air 
about  them. 

There  are  some  valuable  treatises  by  Faraday  and  by  Birkbeck  on 
the  subject  of  the  prevention  of  diy  rot,  bas^  upon  the  principles 
mentioned  here. 

DRYING  MACHINES.  A  valuable  improvement  has  been  made 
within  the  last  few  years  in  the  mode  of  drying  textile  fabrics  which 
have  been  bleached  or  otherwise  wetted.  In  the  ordinary  mode  of 
drying  by  exposure  to  the  open  air,  the  moisture  gradually  evaporates ; 
in  a  hot  room  this  evaporation  is  expedited ;  but  in  the  drying  machine 
the  mechanical  principle  of  centrifugal  force  is  applied  in  a  singular 
way.  I 

A  drying  machine  was  brought  into  use  in  Paris  in  1889,  by  Messrs. 
Penzolt  and  Levesque.  It  acted  on  the  centrifugal  system.  It  con- 
sisted of  two  drums  or  cylinders,  one  within  the  other ;  the  inner  one 
being  pierced  with  holes.  The  textile  goods,  wetted  by  the  process  of 
washing,  scouring,  or  bleaching,  were  placed  within  the  inner  cylinder, 
which  was  then  made  to  revolve  with  a  rapiditv  of  4000  turns  in  a 
minute ;  the  cloth  was  driven  forcibly  against  the  perforated  surface, 
and  the  water  driven  through  the  holes  with  such  irresistible  force  that 
the  cloth  became  nearly  dry  in  three  or  four  minutes. 

In  1844  Messrs  Keeley  and  Alliott,  of  Nottingham,  patented  a  very 
elaborate  machine  to  facilitate  the  scouring,  bleaching,  or  dyeing  of 
cloth.  The  same  inventors  had  before  introduced  a  machine  very 
similar  in  principle  to  that  of  Messrs.  Penzolt  and  Levesque ;  but  in 
the  new  machine,  the  cloth  is  put  into  a  certain  compartment,  the 
bleaching  or  scouring  liquid  into  another  compartment,  and  the 
machine  is  made  to  revolve  rapidly ;  the  centrifugal  force  generated  by 
the  movement  drives  the  liquid  speedily  and  effectually  through  every 
pore  of  the  cloth — leaving  the  cloth  instantly  afterwards  almost  in  a 
state  of  dryness,  and  bleached  likewise. 

This  principle,  the  application  of  centrifugal  force  to  produce  a 
drying  action,  is  now  very  extensively  adopted;  the  methods  vary 
considerably  in  detail,  but  their  general  arrangement  may  be  under- 
stood from  the  above  two  examples. 

DUAL  NUMBER.  The  Greek,  Sanscrit,  and  Gothic  of  ancient,  and 
the  Lithuanian  of  modem  languages,  in  addition  to  the  undefined 
plural  which  they  share  with  other  tongues,  possess  also  forms  of  the 
verb  and  noun  in  which  two  persons  or  things  are  denoted,  called  the 
dual  number.  On  a  careful  consideration  of  the  suffixes  which  are 
supposed  to  convey  this  notion,  there  seems  reason  for  believing  that 
the  idea  of  duality  was  not  originally  contained  in  them,  but  simply 
that  of  xmlimited  plurality. 

The  suffix  of  plurality  which  belongs  to  the  Indo-Teutonic  languages 
seems  to  have  had  two  forms,  en  and  es,  as  in  the  English  housen  and 
houses.  Thus  the  Greeks  had  two  forms  for  the  first  person  plural  of 
their  verbs  active,  tuptomen  and  tuptomes.  In  the  second  person,  the 
Latin  language  gives  the  suffix  tis,  scribitit ;  probably  the  Greek,  in 
its  oldest  character,  would  have  presented  us  with  a  suffix  tes,  but  the 
forms  of  that  language  which  have  come  down  to  us  give  only  the 
abbreviated  U,  tuptetc    But  if  there  existed  a  double  form  for  the 
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.  second  person  as  well  as  for  the  first,  we  should  in  that  case  have  also 
tuptetenf  or  rather  tupteton,  seeing  that  to  the  Greek  ear  ton  was  a  more 
ffuniliar  termination.  In  the  third  person  the  dual  ton  might  well 
represent  a  plural,  as  the  oldest  form  of  that  person  in  the  singular 
gives  a  suffix  ti,  esti  ;  and  thiR,  with  the  plural  termination  n,  would 
produce  a  syllable  which  might  readily  take  the  same  shape  as  the 
second  person  dual. 

In  the  nouns  the  same  analogy  prevails.  The  nominatives  and 
genitives  of  the  dual  and  plural  differ  no  more  than  might  be  expected 
in  two  dialects  :  in  the  dative,  the  difference  consists  in  the  one  number 
having  a  final  n,  the  other  an  «  /  while  the  accusative  dual  has  lost  the 
final  sigma,  a  fate  oonmion  enough  with  that  letter  in  the  Greek 
langua^,  as  may  be  seen  even  in  th^  plural  nominatives,  moutaif  logoi, 
which  the  analogy  of  the  other  declensions  proves  to  have  once  possessed 
that  letter.  We  have  already  seen  an  example  of  the  same  loss  in  the 
second  person  plural  of  the  verb.  Similarly  in  the  Lithuanian  from 
pona  **  master,"  we  have  a  pi.  ac.  |)<mtl«,dual  ac.  ponil;  pi.  dat.  pdndms, 
dual  dat.  pdnam.  In  the  pronouns,  again,  the  same  confusion  of  the 
two  numbers  prevails.  Thus  the  Greek  dual  of  the  pronoun  /  con- 
tains the  very  same  element,  no,  which  in  the  Latin  is  appropriated  to 
the  plural. 

In  the  Gothic  verb  the  same  principle  may  be  traced.  A  specimen 
may  be  seen  in  the  second  person  dual  which  has  the  suffix,  it,  a  form 
more  closely  approaching  the  old  plural  suffix  tis,  which  has  been 
above  mentioned,  than  even  the  th,  which  is  the  suffix  of  the  same 
person  in  the  plural. 

Again  in  the  Lithuanian,  while  the  first  person  plural  of  the  verb, 
which  ends  in  me,  has  derived  that  suffix  from  the  older  form  mat,  or 
mes,  the  dual  of  the  same  person  ends  in  va,  which  has  a  strong  re- 
semblance to  our  plural  we,  while  the  plural  and  dual  of  the  second 
person  have  for  suffixes  respectively  te  and  ta,  both  originating  in  an 
earlier  taa  or  tes.  The  same  observation  applies  to  the  Sanscrit  verb  of 
the  Parasmaipadam  form  of  the  potential  and  imperative  moods,  and 
of  the  preteiits  called  by  Bopp  *'  Fncteritum  augmentatimi  uniforme 
et  multiforme."  The  terminations  of  the  first  persons  of  the  dual  and 
plural  respectively  iu  the  present  of  the  Parasmaipadam  are  w<u  and 
mas  ;  of  the  second  and  third  persons  dual  respectively,  that  and  Uu  ; 
and  of  the  second  person  plural,  thti, 
•  If  it  be  admitted  then  that  the  dual  in  its  origin  was  not  confined 
to  the  notion  of  two,  it  remains  to  consider  how  that  notion  was 
superadded.  Perhaps  the  following  may  not  be  an  imreasonable  con- 
jecture. In  many  countries  there  are  two  or  more  dialects  co-existing, 
one  among  the  educated  and  in  towns,  which  we  may  call  the  language 
of  books ;  the  other,  the  older  and  more  natural  language  of  the  dis- 
trict, not  yet  wholly  supplanted  by  the  former.  In  the  places  of  public 
meeting,  whether  for  religious  or  political  purposes,  the  dialect  which 
happens  to  belong  to  the  more  educated  class  will  prevail,  while  the 
other,  as  genuine,  though  not  so  fortunate  a  dialect,  will  still  maintain 
its  ground  by  the  fireside.  The  former  will  be  addressed  to  himdreds, 
the  latter  commonly  to  one  or  two  individuals.  Hence  the  colloquial 
and  familiar  dialect  of  the  cottage  may  well  be  borrowed  by  even  the 
public  speaker  when  speaking  of  two  pei-sons ;  and  thus  the  notion  of 
duality,  which  at  first  was  only  accidentally  imited  with  a  certain  suffix, 
becomes  in  the  end  the  inseparable  and  essential  meaning  thereol 
Something  parallel  to  this  may  be  seen  in  the  double  forms  of  the 
English  verb  to  be.  "While  am,  art,  is,  are  honoured  by  the  favour  of 
the  learned,  the  unlearned  still  retain,  and  with  as  good  aiiitle,  the 
genuine  forms  be,  best,  bes,  or  be.  These  are  both  indicatives,  yet  it  is 
already  a  common  practice  to  look  upon  the  latter  set  of  forms  as  con- 
stituting a  subjunctive.  Of  course  what  has  been  here  said  does  not 
apply  to  forms  in  which  a  visible  representation  of  the  idea  "  two " 
presents  itself,  as  in  the  Lithuanian  tttdu,  "  these  two,"  from  ta, "  this," 
anudu,  "  those  two,"  from  an, "  that." 

An  interesting  discussion  by  William  Humboldt  on  the  dual  is 
printed  in  the  '  Transactions  of  the  Academv  of  Sciences  of  Berlin,'  for 
the  year  1827  (' Abhandlungen  der  historich-philologischen  Klasse  der 
Eoniglichen  Academie  der  Wissenschaften  zu  Bernn,'aus  dem  Jahr 
1827,  p.  161-107),  to  which  we  refer  our  readers,  though  the  views 
explained  in  that  essay  differ  from  those  of  the  present  article. 
DUCAT,  DUCATOON.    [Money.J 

DUCTILITY  is  that  property  of  bodies,  and  more  especially  of 
certain  metals,  in  virtue  of  which  they  can  be  drawn  out  in  length, 
while  their  diameter  is  diminished  without  any  actual  fracture  or 
solution  of  continuity  ;  in  other  words,  it  is  upon  tiiis  property  that 
the  wire-drawing  of  metals  depends.  The  following  is  given  in  most 
chemical  books  as  the  order  of  ductility  of  the  metals  which  possess 
the  property  in  the  highest  d^ee;  that  of  the  first-mentioned  being 
the  greatest :  gold,  silver,  platinum,  iron,  copper,  zinc,  tin,  lead,  nickel, 
palladium,  cadmium^  This  list  would  appear  to  require  revision,  and 
it  would  be  very  desirable  to  be  able  so  to  represent  the  ductility  of 
the  various  metals  numerically.  In  the  wire  trade  considerable  con- 
fusion exists  in  the  gauge,  that  used  in  Birmingham  for  iron  wire 
differing  from  that  used  for  gold,  silver,  &c.,  while  both  differ  from 
the  Lancashire  gauge  for  round  steel  wire.  What  is  wanted  is  a 
scientific  inquiry  for  the  purpose  of  determining  the  order  and  amount 
of  ductility  of  the  various  metals.  In  our  best  books  on  chemistry 
the  statements  are  loose,  and  unsatisfactory.  Thus  in  Gmelius,  '  Hand-  . 
book  of  Chemistry,'  (Cavendish  Society's  TransLation),  it  is  stated  (vi. 


204)  that  gold  is  the  most  ductile  of  the  metals,  because  it  can  be 
hammered  into  leaves  ~^  th  of  an  inch  in  thickness,  thus  confound- 
ing maUeahiUty  and  ductility,  which  are  different  properties.  It  w 
further  stated,  that  one  grain  of  gold  may  be  made  to  cover  56*75 
square  inches ;  or  be  drawn  into  a  wire  500  feet  in  length.  In  like 
manner  it  is  stated  that  silver  can  be  beaten  out  into  leaves  0*00001 
inch  in  thickness ;  while  one  grain  of  the  metal  can  be  drawn  into  a 
wire  400  feet  in  length.  On  referring  however  to  platinum,  the  duc- 
tility is  at  once  ascertained,  because  Dr.  WolUiston  has  funiiahed 
accurate  data  on  the  subject  Platinum  alone  can  be  drawn  into  a 
wire  ibJo*^  o^  *^  "^^h  in  thickness,  but  when  protected  by  being 
enclosed  in  a  silver  wire,  it  may  be  gradually  reduced  to  sjSn^  ^^  "^ 
inch  in  thickness,  but  in  such  case  the  wire  is  not  coherent  in  long 
pieces.*  The  circumstance  that  silver  is  soluble  in  nitric  add,  and 
platinum  not,  allows  this  artifice  to  be  practised,  for  after  having  drawn 
the  compound  wire  to  its  extreme  limit,  the  silver  can  be  washed  off  in 
nitric  acid,  leaving  its  central  core  of  platinum  thus  considerably 
reduced.  In  the  above  Ust,  a  low  degree  of  ductiUty  is  given  to 
palladium,  which  is  clearly  wrong,  for  the  latest  authorities  state  this 
metal  to  be  somewhat  less  ductile  than  platiniun.  Both  platinum  and 
palladium  can  be  rolled  out  into  thin  leaves  or  foil,  but  their  mallea- 
bility is  very  inferior  to  that  of  gold  and  silver,  and  even  copper. 
Copper  and  iron  are  said  to  be  capable  of  being  drawn  out  into  very  thin 
wire ;  sheet  iron  has  been  produced  the  ]^th  of  an  inch  in  thickness. 
Between  the  temperatures  of  100"  and  150r,  zine  may  be  extended  into 
thin  plates  and  wires,  heat  being  required  to  get  rid  of  the  crystal- 
line texture.  Tin  cannot  be  drawn  into  fine  wires,  but  nickel  may  be 
hammered  either  cold  or  hot  into  plates  ^jioth  of  an  inch  in  thickness, 
and  drawn  out  into  wires  ^th  of  an  inch  m  diameter.  It  is  probable 
also,  that  cadmium  is  wrongly  placed,  since  it  can  be  easily  beaten  out 
into  thin  plates,  or  drawn  into  wires,  whereas  tin  cannot  be  drawn  into 
a  fine  wire.  Hence  it  appears  that  although  the  malleability  and 
ductility  of  metals  are  connected,  they  are  not  always  in  the  same 
proportion ;  iron,  for  example,  though  very  ductile,  cannot  be  beaten 
into  very  thin  huninse.  The  (Ufference  between  ductilitv  and  mallea- 
bility has  been  ascribed  to  the  figure  and  arrangement  of  the  particles 
of  the  metals ;  the  malleable  metals  may  be  conceived  to  consist  of 
small  plates,  and  the  ductile  metals  of  minute  fibres  placed  beside  or 
over  each  other ;  the  one  slide  by  their  flat  surfaces,  the  other  lengthen 
and  exert  an  adhesion  from  one  extremity  to  the  other.      [Wibe- 
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Ductility  is  not  confined  to  the  metals.  Glcus  at  a  red  heat  possesses 
the  property  in  a  remarkable  degree.  If  a  rod  of  glass  be  heated  at 
the  enameller's  lamp,  and  a  portion  of  it  drawn  out  and  attached  to  a 
wheel,  which  is  then  to  be  turned  rapidly,  it  will  be  encircled  by  a 
nimaber  of  coib  of  very  fine  glass  thread  with  an  elliptical  section, 
one  diameter  being  three  or  four  times  laiger  than  the  other.  The 
flexibility  of  these  fibres  is  almost  equal  to  those  of  the  spida's  veh, 
which  is  also  a  good  instance  of  ductility.  Certain  clays  mixed  with 
water  also  form  a  ductile  mass.  Hand-spun  yams  often  present 
threads  surprisingly  fine  and  perfect,  some  flax-yams  in  the  Great 
Exhibition  of  1851  being  what  are  technically  known  as  1200*s  warp, 
and  1600's  veft, 

DUELLING.  The  rise  of  the  practice  of  duelling  is  to  be  referred 
to  the  trial  by  battle  which  obtained  in  early  ages,  jointly  with  the 
single  combat  or  tournament  of  the  age  of  chival^,  which  again  most 
probably  owed  its  own  existence  to  the.  early  tnal  by  battle.  The 
trial  by  battle,  or  duel  (as  it  was  also  called),  was  resorted  to,  in 
accordance  with  the  superstitious  notions  of  the  time,  as  a  sure  means 
of  determining  the  guilt  or  innocence  of  a  person  charged  with  a  crime, 
or  of  adjudicating  a  disputed  right.  It  was  thought  that  Qod  took 
care  to  see  that,  in  every  case,  innocence  was  vindicated  and  juatico 
observed.  The  trial  by  battle  was  introduced  into  England  bv  William 
the  Conqueror,  and  established  in  three  cases ;  namely,  in  the  court- 
martial  or  court  of  chivalry,  in  appeals  of  felony,  and  in  civil  cases 
upon  issue  joined  in  a  writ  of  right  Once  established  as  a  mode 
of  trial,  the  duel  was  retained  after  the  superstition  which  had 
given  rise  to  it  had  died  away,  and  was  resorted  to  for  the  pur- 
pose of  wreaking  vengeance,  or  gaining  reputation  by  the  display  of 
courage.  Then  came  the  a^  of  chivalry,  with  its  worship  of  punctilio 
and  personal  prowess,  its  tilts  and  tournaments,  and  the  duel,  origi- 
nally a  mode  of  trial  established  by  law,  became  in  time  (what  it 
now  is)  a  practice  dependent  on  &shion  or  certain  conventional  rules 
of  honour. 

It  is  an  instance  of  the  length  of  time  for  which  abused  and  im- 

*  In  Hoieley's  *  IIIustnitionB  of  Mechanios'  (18S9),  the  finest  plaUmun  wire 
is  said  to  be  ^^^th  of  an  inch  in  diameter,  which  is  evidently  a  elerical 
blonder,  or  a  printer's  mistake,  in  puttinf  two  ciphers  too  many.  Tet  we  ilnd 
this  mistake  repeated  in  Dr.  Ooldln^  Bird's  *  Natural  Philosophy '  (1854),  and, 
as  if  to  remove  ail  doubt  in  the  matter,  the  firaotion,  which  we  have  no  means  of 
measuring,  is  printed  in  words  instead  of  figures.  **  The  finest  of  these  wires  is 
but  one  three-millionth  of  an  inch  in  diameter,  and  liO  of  them  plaeed  together 
would  Just  equal  in  thickness  a  single  fibre  of  silk.'*  It  ia  remarkable  thet  this 
statement  is  given  on  the  high  authoiity  of  Dr.  WoUaston,  when  it  will  be  wna, 
on  referring  to  his  paper  conulned  In  the  *  Phil.  Trans.'  (1 81 S,  p.  114),  that  his 
finest  platinum  wire  did  not  exceed  £;|^th  of  an  inch  in  diameter^ 
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proper  obsolete  laws  are  often  allowed  to  encumber  the  English 
statute-book,  that  the  trial  by  battle  in  appeals  of  felony  and  writs  of 
right  was  only  abolished  in  1818.  An  appeal  of  felony  had  been 
brought  in  the  previous  year,  in  a  case  of  murder,  and  the  appellee 
had  resorted  to  his  right  of  demanding  wager  of  battle  (Ashford  v. 
Thornton,  1  Bam.  and  Aid.  405).  The  appeal  was  not  proceeded  with, 
so  that  the  barbarous  encounter  did  not  take  place.     [Appeal.] 

The  law  of  England  makes  no  distinction  between  the  killing  of  a 
man  in  a  duel  and  other  species  of  murder :  and  the  seconds  of  both 
parties  are  also  guilty  of  murder.  But  the  practice  of  duelling  has 
been  maintained  against  laws  hiunan  and  divine;  and  it  may  be 
well  to  enter  a  little  into  the  reasons  of  this  practice,  without  reference 
to  its  illegality,  or  to  its  variance,  which  no  one  will  dispute,  with 
Christianity. 

The  professed  object  of  a  duel  is  aatisfaction.  The  affronter  pro- 
fesses to  have  satisfied  the  man  whom  he  has  affronted,  and  the 
challenger  professes  to  have  been  satisfied  by  the  man  whom  he  has 
challenged,  after  they  have  fired,  or  have  had  an  opportunity  of  firing, 
pistols  at  one  another.  That  this  satisfaction  is  of  the  nature  of 
rq>aration,  is  of  course  out  of  the  question.  Satisfaction  in  this  its 
most  obvious  sense,  or  reparation  for  an  injury,  cannot  be  effected  by 
the  injured  man  firing  at  his  injurer,  and  being  fired  at  in  return. 

The  satisfaction  furnished  by  a  duel  is  of  a  different  sort,  and  of  a 
sort  which,  were  it  distinctly  comprehended,  would  at  once  show  the 
absurdity  of  the  practice ;  it  is  a  satisfaction  occasioned  by  the  know- 
ledge that,  by  standing  fire,  the  challenger  has  shown  his  courage,  and 
that  the  world  cannot  call  him  coward.  Now  it  is  dear  that  there 
would  be  no  reason  for  dissatisfaction  on  this  point,  previous  to  the 
fighting  of  the  duel,  and  therefore  no  reason  for  seeking  satisfaction  of 
this  sort,  were  it  not  that  the  practice  of  duelling  existed.  Wtsre  men 
not  in  the  habit  of  fighting  duels,  and  therefore  not  expected  to  expose 
themselves  to  fire  after  having  received  an  afi&'ont,  there  would  be  no 
ground  for  calling  their  courage  into  question,  and  therefore  no  neces- 
sity for  satisfying  themselves  that  the  world  thinks  them  courageous. 
The  practice  of  duelling  thus  causes  the  evil  which  it  is  called  in  to 
remedy, — ^the  injuiy  for  which  it  is  reqmi-ed  to  administer  satisfaction. 
And  every  one  who  saw  this  would  immediately  see  the  absurdity  of 
the  practice.  But  the  word  tatirfacHon  is  conveniently  ambiguous. 
When  one  speaks  of  it,  or  hears  it  spoken  of,  one  thinks  of  that  satis- 
faction which  means  reparation  for  an  injury,  and  which  is  not 
the  satisfaction  furnished  by  the  duel.  Thus  are  men  the  dupes  of 
words. 

The  real  object  then  of  the  duel  is,  in  most  cases,  to  satisfy  the 
person  who  provokes  it,  or  who  sends  the  challenge,  that  the  world 
does  not  suspect  him  of  a  want  of  courage ;  and  it  vrill  be  useful  to 
observe,  in  passing,  that  the  duel  furnishes  this  sort  of  satisfaction  as 
well  to  the  man  who  gave  the  afiront^  as  to  him  who  was  affronted. 
Its  object  also,  in  certain  cases,  is  doubtless  to  gratify  the  vengeance  of 
the  man  who  has  received  an  afiront.  But  in  all  cases  the  object 
which  is  professed,  or  generally  \mderstood  to  be  professed,  of  sads- 
faction  in  the  sense  of  reparation  for  the  a&ont,  is  no  more  than  a 
pretence. 

But  though  the  practice  of  duelling  cannot  effect  the  good  of  re- 
pairing an  injuiy,  it  may  very  possibly  effect  other  sorts  of  good.  The 
advantage  of  the  practice  of  duelling  is  generally  said  to  consist  in  its 
tendency  to  increase  courtesy  and  refinement  of  manners ;  as  it  will  be 
a  reason  for  a  man  to  abstain  from  giving  an  affront,  that  he  will  be 
subjected  in  consequence  to  the  fire  of  a  pistol. 

Now  it  is  clear  in  the  first  place,  that  all  the  affronts  which  are  con- 
stituted reasons  or  grounds  of  duels  by  fashion,  or  the  law  of  honour 
or  public  opinion,  are  so  constituted  because  they  are  judged  by 
public  opinion  deserving  of  disapprobation.  If  then  the  practice  of 
duelling  did  not  exist,  public  opinion,  which  now  constitutes  these 
affironts  grounds  of  a  duel,  as  being  deserving  of  disapprobation,  would 
still  condemn  them,  and,  condemning  them,  provide  men  with  a 
reason  to  abstain  from,  tiiem.  Thus  there  would  still  exist  a  reason 
to  abstain,  in  all  cases  in  which  the  practice  of  duelling  now  provides 
a  reason.  But,  in  the  second  place,  the  practice  of  duelling  itself 
depends  on  public  opinion  alone.  A  man  fights  because  pUbUc  opinion 
judges  that  he  who  in  certain  cases  refuses  to  challenge  or  to  accept 
a  challenge  is  deserving  of  disapprobation:  he  fights  from  fear  of 
public  opinion.  If  he  abstain  from  giving  an  affront  on  account  of  the 
existence  of  the  practice  of  duelling,  it  is  because  the  fear  of  public 
opinion  would  oblige  him  to  fight;  he  abstains  then  from  fear  of 
public  opinion.  Now  we  have  seen  that  there  would  be  the  fear  of 
public  opinion  to  deter  him  from  the  affronts  which  now  lead  to  duels, 
if  the  practice  of  duelling  did  not  exist.  Thus  the  practice  of  duelling 
does  not  in  any  case  provide  a  reason  to  abstain,  which  public  opinion 
would  not  provide  without  its  aid.  As  a  means  then  of  increasing 
courtesy  and  refinement  of  manners,  the  practice  of  duelling  is  unne- 
cessary; and  inasmuch  as  its  tendency  to  polish  manners  is  the  only 
advantage  which  can,  with  any  show  of  probability,  be  ascribed  to  it, 
there  wiQ  be  no  good  effects  whatever  to  set  against  the  evil  effects 
which  we  now  proceed  to  enumerate.  There  will  be  no  difficulty  in 
striking  the  balance  between  good  and  evil. 

First,  the  practice  of  dueUing  is  disadvantageous,  inasmuch  as  it 
often  diminishes  the  motives  to  abstain  from  an  affiront.  We  have 
seen  that  the  existence  of  this  practice  leads  public  opinion  to  enjoy 
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itself  concerning  the  courage  of  the  two  persons,  who  (the  one  having 
affronted  and  the  other  having  been  afifironted)  are  in  a  situation  in 
which,  according  to  custom  or  fashion,  a  duel  takes  place.  Public 
opinion  then  is  diverted  by  the  practice  of  duelling  from  the  affiront  to 
the  extraneous  consideration  of  the  courage  of  the  two  parties.  It 
censures  the  man  who  has  given  the  affront  only  if  he  shrinks  from  a 
duel ;  and  even  goes  so  far  as  to  censure  the  man  who  has  received 
the  affront  for  the  same  reason.  Thus  in  a  case  where  a  man,  reckless 
of  exposing  his  life,  is  disposed  to  give  affi'onts,  he  is  certain  that  he 
can  avert  censure  for  an  affront  by  being  ready  to  fight  a  duel ;  and  in 
a  case  where  a  bold  or  reckless  man  is  disposed  to  affiont  one  who  is 
timid,  or  a  man  expert  with  the  pistol  one  who  is  a  bad  ^ot,  he  can 
reckon  on  the  man  whom  he  affronts  refusing  to  fight,  and  on  censure 
being  thus  diverted  from  himself  who  has  given  an  affiront  to  him  who 
has  shown  want  of  courage. 

Secondly,  the  practice  of  duelling  is  disadvantageous,  as  increasing 
the  amount  of  injury  which  one  man  can  do  to  another  by  an  affront. 

Thirdly,  the  practice  of  duelling  affords  means  for  the  gratification 
of  vengeance ;  and  thus  tends  to  hurt  the  characters  of  individuals,  by 
the  encouragement  both  of  that  feeling,  and  of  hypocrisy  in  those 
who,  thirsting  for  vengeance,  and  daring  not  to  own  it,  profess  (in  the 
common  ambiguous  pimise)  to  be  seeking  for  satisfaction. 

Fourthly  (which  is  the  most  important  consideration),  there  are  the 
evils  entailed  by  the  deaths  which  the  practice  of  duelling  brings 
about — evils  entailed  both  on  the  persons  dying,  and  on  their  surviving 
relatives  and  friends.  It  is  an  evil  that  a  man  should  be  cut  off  from 
life  "  unhouseled,  unappointed,  unaneled."  It  is  an  evil  that  he  should 
be  taken  from  relatives  and  friends  to  whom  his  life  is,  in  different 
ways  and  degrees,  a  source  of  happiness;  from  parents  who  have 
centred  in  him  their  hopes,  and  to  whom,  in  their  declining  years,  he 
might  be  a  comfort,  or  from  a  wife  and  childrcoi  who  look  to  ^i'tw  for 
support. 

Such  are  the  evil  effects  of  the  practice  of  duelling;  and  there  being 
no  list  of  good  effects  to  set  against  them,  it  follows  immediately  that 
the  tendency  of  the  practice  is,  on  the  whole,  evil.  There  arises,  then, 
the  question,  how  is  it  to  be  got  rid  of  I 

Were  a  man  who  had  killed  his  antagonist  in  a  duel  compelled  by 
the  law  to  support^  or  assist  in  supporting,  some  of  his  surviving 
relatives,  this,  so  far  as  it  would  go,  would  be  a  punishment  popular 
and  efficacious.  Public  opinion  would  then  infallibly  be  against  the 
man  who,  having  incurred  the  penalty,  should  endeavour  to  avoid  it. 
And  such  a  pumshment  as  this  would  furthermore  be  superior  to  the 
punishment  of  death,  as  being  susceptible  of  graduation — as  furnishing 
reparation  to  a  portion  of  those  who  have  been  most  injured,  and  as 
preserving  the  offender,  that  he  may  have  all  those  opportunities, 
which  his  natural  life  will  afford  him,  of  improving  himself  and  of 
benefiting  others. 

A  mild  and  judicious  leg^islation  would  tend  to  guide  and  improve 
public  opinion ;  whereas  such  a  legislation  as  the  present  tends  only  to 
confirm  it  in  its  evil  ways. 

And  as  legislation  may  and  should  assist  the  formation  of  a  right 
public  opinion,  so  is  it  possible  and  desirable  to  operate  independently 
on  public  opinion,  either  that  the  absence  of  good  legislation  may,  as 
far  as  is  possible,  be  compensated  for,  or  that  good  legislation  may  be 
assisted.  This  operation  on  public  opinion  must  be  brought  about  by 
the  endeavours  of  individuals.  It  is  the  duty  of  each  man  to  oppose 
this  practice  to  the  utmost  extent  of  his  power,  both  by  precept  and 
example,— to  abstain  from  challenging  when  he  has  received  an  affi-ont, 
and  to  refuse  a  challenge  when  he  is  considered  to  have  given  one, 
making  public  in  both  cases,  so  far  as  his  situation  allows,  his  reasons 
for  the  course  which  he  takes,  and  thus  producing  an  impression  against 
the  practice  as  widely  as  he  can.  In  the  second  of  these  two  cases,  he 
must  either  be  able  to  defend,  or  he  must  apologise  for,  that  which  was 
considered  an  affiant.  If  he  can  defend  it,  or  show  that  the  evil  to 
the  person  insulted  was  overbalanced  by  the  good  accruing  to  others, 
he  refuses  rightly  to  be  fired  at  for  having  been  the  author  of  a  benefit ; 
or,  if  imable  to  defend  the  affiant,  he  apologises  f9r  it,  he  performs  a 
manly  and  a  rational  part  in  refusing  to  fire  at  a  man  whose  feelings  he 
has  wantonly  injured. 

This  duty  is  peculiarly  incumbent  on  public  men,  whose  sphere  of 
influence  is  larger,  and  whose  means  of  producing. good  effects  by 
example  are  therefore  greater,  than  those  of  others.  A  public  man 
who  should  at  all  times  refuse  to  challenge  or  to  accept  a  challenge, 
resting  his  refusal  on  the  ground  of  the  evil  tendency  of  duelling,  not 
of  the  infraction  of  some  other  duty  which  an  accident  has  in  his  case 
connected  with  it  (as  the  violation  of  an  oath),  and  who  should  at  the 
same  time  preserve  himself  from  suiroicion  or  reproach  by  circumspec- 
.tion  in  speech,  by  a  manly  defence,  where  it  is  possible,  and,  where  it  is 
not,  by  a  manly  apology,  would  be  a  mighty  aid  for  the  extirpation  of 
this  practice. 

The  following  three  new  articles  of  war  were  issued  in  the  course 
of  the  year  1844,  with  a  view  to  the  abatement  of  duelling  in  the 
army: — 

1.  Every  officer  who  shall  give  or  send  a  challenge,  or  who  shall 
accept  any  challenge  to  fight  a  duel  with  another  officer,  or  who,  being 
privy  to  an  intention  to  fight  a  duel,  shall  not  take  active  measures  to 
prevent  such  duel,  or  who  shall  upbraid  another  for  refusing  or  for  not 
giving  a  challenge,  or  who  shall  reject  or  advise  the  rejecUoni  of  • 
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reasonable  proposition  made  for  the  honourable  adjustment  of  a  differ- 
ence, shall  be  liable,  if  convicted  before  a  general  court-martial,  to  be 
c&akieredj  or  sufier  such  other  punishment  as  the  court  may  award. 

2.  In  the  event  of  an  officer  being  broTight  to  a  court-martial  for 
having  acted  as  a  second  in  a  duel,  if  it  shall  appear  that  ?uch  officer 
had  strenuously  exerted  himself  to  effect  an  adjustment  of  the  differ- 
ence on  terms  consistent  with  the  honour  of  both  parties,  and  shall 
have  failed  through  the  unwillingness  of  the  adverse  parties  to  accept 
terms  of  honourable  accommodation,  then  our  will  and  pleasure  is, 
that  such  officer  shall  suffer  such  punishment  as  the  court  may  award. 

3.  We  hereby  declare  our  approbation  of  the  conduct  of  all  those- 
who,  having  had  the  misfortune  of  giving  offence  to,  or  injured  or 
insulted  others,  shall  frankly  explain,  apologise,  or  offer  redress  for  the 
same ;  or  who,  having  h  id  the  misfortune  of  receiving  offence,  injury, 
or  insult  from  another,  shall  cordially  accept  frank  explanations, 
(H>ology,  or  redress  for  the  same ;  or  who,  if  such  explanations,  apology, 
or  redress  are  refused  to  be  made  or  accepted,  shall  submit  the  matter 
to  be  dealt  with  by  the  commanding  officer  of  the  regiment  or  detach- 
ment, fort,  or  garrison;  and  we  accordingly  acquit  of  disgrace,  or 
opinion  of  disadvantage,  all  officers  and  soldiers  who,  being  willing  to 
make  or  accept  such  r^reas,  refuse  to  accept  challenges,  as  they  w.ll  only 
have  acted  as  is  suitable  to  the  character  of  honourable  men,  and  have 
done  their  duty  as  good  soldiers,  who  subject  themselves  to  discipline. 

DUET  (Duetto,  Ital.  from  Duo),  a  musical  composition  for  either 
two  voices  or  two  instruments.  According  to  the  Padre  Martini,  the 
duo  is  a  vocal  composition  in  the  severe  ecclesiastical  style,  without 
any  kind  of  accompaniment;  the  duetto,  or  diminutive  of  duo,  one 
written  more  freely,  in  a  lighter  manner,  and  admitting  accompaniment. 
The  older  word  is  now,  however,  become  obsolete. 

DUKE,  the  title  given  to  those  who  are  in  the  highest  rank  of 
nobility  in  England.  The  order  is  not  older  in  England  than  the  reign 
of  King  Edward  III.  Previously  to  that  reign  those  whom  we  now 
call  the  nobility  consisted  of  the  barons,  a  few  of  whom  were  earls. 
Neither  baron  nor  earl  was  in  those  days,  as  now,  merely  a  title  of 
honour ;  the  barons  were  the  great  tenants  in  chief,  and  the  earls  im- 
portant officers.  It  does  not  appear  that  in  England  there  was  ever 
,  any  office  or  particular  trust  united  with  the  other  titles  of  nobility, 
j  viscount,  marquis,  and  duke.  They  seem  to  have  been  from  the  be- 
ginning merely  honorary  distinctions.  They  were  introduced  into 
I  England  in  imitation  of  our  neighbours  on  the  Continent.  Abroad, 
'  however,  the  titles  of  duke  and  marquis  had  been  used  to  designate 
peraons  who  had  political  power,  and  even  independent  sovereignty. 
The  czar  was  Duke  of  Russia  or  Muscovy.  There  were  the  Dukes  of 
Saxony,  Burgundy,  and  Aquitaine :  persons  with  whom  the  earls  of 
this  country  would  have  ranked,  had  they  been  able  to  maintain  as 
much  independence  of  the  king  as  did  the  dukes  on  the  Continent  of 
the  Germanic  or  Gallic  confederacy. 

The  English  word  duke  is  from  the  French  due,  which  originally 
was  used  to  signify  "  a  man  of  the  sword  (a  soldier)  and  of  merit  who 
led  troops."  The  remote  origin  is  the  Latin  dux,  a  "  guide,"  or  a 
"military  commander."  The  word  is  used  by  the  Latin  writers  to 
signify  generally  any  one  who  haa  military  command,  but  sometimes 
"  dux,"  as  an  inferior  officer,  is  contrasted  with  « imperator,"  com- 
mander in  chief.  Under  the  Lower  Empire,  dux  was  the  title  of  a 
provincial  general,  who  had  a  command  in  the  provinces.  In  the  time 
of  Constantino  there  were  thirty-five  of  these  militair  commanders 
stationed  in  different  parts  of  the  empire,  who  were  all  duces  or  dukes, 
because  they  had  military  command.  Ten  of  these  dukes  were  also 
honoured  with  the  title  of  comtes  [Count],  or  counts.  (Gibbon,  '  De- 
cline and  Fall,'  Ac,  cap.  17.) 

The  German  word  hcrzog,  which  corresponds  to  our  duke,  signifies 
"  a  leader  of  an  army." 

The  firet  person  created  a  duke  in  England  was  Edward,  Prince  of 
Wales,  commonly  called  the  Black  Prince.  He  was  created  Duke  of 
Cornwall  in  parliament,  in  1335,  the  eleventh  year  of  King  Edward  III. 
In  1350,  Henry,  the  king's  cousin,  was  created  Duke  of  Lancaster,  and 
when  he  died,  in  1361,  his  daughter  and  heir  having  married  John  of 
Gaunt,  the  king's  son.  he  was  created  Duke  of  Lancaster,  his  elder 
brother  Lionel  being  made  at  the  same  time  Duke  of  Clarence.  The 
two  younger  suns  of  King  Edward  III.  were  not  admitted  to  this  high 
^gmty  m  the  reign  of  their  father  :  but  in  the  reign  of  Richard  II., 
their  nephew  Edmund  was  made  Duke  of  York,  and  Thomas.  Duke  of 
Gloucester.  ' 

The  dignity  was  thus  at  the  beginning  kept  within  the  circle  of 
those  who  were  by  blood  very  neariy  allied  to  the  king,  and  we  know 
not  whether  the  creation  of  the  great  favourite  of  King  Richard  II 
Robert  Vere,  Earl  of  Oxford.  Duke  of  Ireland,  and  Marquis  of  Dublin, 
S  ,.  °®^^egarded  as  an  exception.  Whether,  properiy  speaking,  an 
English  dignity  or  an  IrUh,  it  had  but  a  short  endurance,  the  earl 
being  so  created  m  1385,  and  attainted  in  1388. 

The  persons  who  were  next  admitted  to  this  high  dignity  were  of 
the  families  of  Holland  and  Mowbray.  The  former  of  these*  was  half- 
brother  to  King  Richard  II. ;  and  the  latter  was  the  heir  of  Margaret, 
the  daughter  and  heir  of  Thomas  de  Brotherton,  a  younger  son  of 
1  qTI  iT*  ^*'  ^^^^  Margaret  was  created  Duchess  of  Norfolk  in 
ik •  1  r-n  ^"*  **^®  beginning  of  the  dignity  of  Duke  of  Norfolk, 
which  stiJl  exists,  though  there  have  been  several  forfeitures  and  tem- 
poroiy  extmctions.    Next  to  them,  not  to  menUon  sons  or  brothers 


of  the  reigning  king,  the  title  was  conferred  on  one  of  the  Beauforts, 
an  illegitimate  son  of  John  of  Gaunt,  who  was  created  by  King  Henry 
v.,  Duke  of  Exeter.  John  Beaufort,  another  of  this  family,  was  made 
Duke  of  Somerset  by  King  Henry  VI. 

In  the  reign  of  Henry  VI.  the  title  was  granted  more  widely.  There 
were  at  one  time  ten  duchesses  in  his  court.  The  families  to  whom 
the  dignity  was  granted  in  this  reign  were  the  Staffurds,  Beauchampa, 
and  De  la  Poles.  In  1470,  under  the  reign  of  Edward  IV.,  George 
Nevil  was  made  Duke  of  Bedford,  but  he  was  soon  deprived  of  the 
title,  and  Jasper  Tudor  was  made  Duke  of  Bedford  by  his  nephew 
King  Henry  VII.  in  the  year  of  his  accession. 

King  Henry  VIII.  created  only  two  dukes,  and  both  were  persons 
nearly  connected  with  himself ;  one  was  his  own  illegitimate  son,  whom 
he  made  Duke  of  Richmond,  and  the  other  was  Charles  Brandon,  who 
had  married  the  French  queen,  his  sister,  and  who  was  made  by  him 
Duke  of  Suffolk.  King  Edward  VI.  created  three  dukes ;  his  uncle, 
Edward  Seymour,  the  Protector,  Duke  of  Somerset  (from  whom  the 
present  Duke  of  Somereet  derives  his  descent,  and,  by  reversal  of  an 
attainder,  his  dignity),  Henry  Grey,  Duke  of  Suffolk,  and  John  Dudley, 
Duke  of  Northumberland* 

Queen  Elizabeth  found  on  her  accession  only  one  duke,  Thomas 
Howard,  Duke  of  Norfolk,  attainder  or  failure  of  male  issue  having 
extinguished  the  others.  He  was  an  ambitious  nobleman,  and  aspiring 
to  many  the  Queen  of  Scotland,  Elizabeth  became  jealous  of  him :  he 
was  convicted  of  treason,  beheaded,  and  his  dignity  extinguished  in 
1572;  and  from  that  time  there  was  no  duke  in  the  English  peerage 
except  the  sons  of  King  James  I.,  till  1623,  when  Ludovick  Stuart, 
the  king's  near  relative,  was  made  Duke  of  Richmond,  which  honour 
soon  expired.  In  1627,  George  Villiere  was  created  Duke  of  Bucking- 
ham, and  he  and  his  son  were  the  only  dukes  in  England  till  the  civil 
wars,  when  another  of  the  Stuarts  was  made  Duke  of  Richmond,  and 
the  king's  nephew,  best  known  by  the  name  of  Prince  Rupert,  Duke 
of  Cumberland. 

In  the  firat  year  after  the  return  of  Charles  II.  from  exUe,  he 
restored  the  Seymoura  to  their  rank  of  Dukes  of  Somerset,  and  created 
Monk,  the  great  instrument  of  his  return,  Duke  of  Albenoarle.  In 
1663,  he  began  to  introduce  his  illegitimate  issue  into  the  peerage 
under  the  title  of  duke,  his  son  James  being  made  in  that  year  Duke 
of  Monmouth.  In  1664,  he  restored  to  the  Howards  the  title  of  Duke 
of  Norfolk;  and  in  1665  he  created  a  Cavendish,  who  had  held  a  high 
military  command  in  the  civil  war,  Duke  of  Newcastle.  In  1682,  he 
created  the  Marquis  of  Worcester  Duke  of  Beaufort  As  for  the  rest 
the  dignity  was  granted  only  to  issue  of  the  king  or  to  their  mothers. 
The  only  duke  created  by  King  James  11.  was  the  Duke  of  Berwick, 
his  natural  son. 

Of  the  families  now  existing,  beside  those  who  are  descended  from 
King  Charles  II.,  only  the  Howards,  the  Seymours,  and  the  Somersets 
date  their  dukedoms  from  before  the  Revolution.  The  existing  duke- 
doms originally  given  by  Charles  II.  to  his  sons  are  Grafton,  Richmond, 
and  St.  Albans.  To  the  Duke  of  Richmond  Charles  granted  letters 
patent  which  entitled  him  to  a  tonnage  duty  on  coaL  In  1799  tlus 
duty  was  commuted  for  an  annuity  of  19,000Z.  a  year.  The  Duke  of 
Graiton  is  still  paid  a  pension  of  5843^  a-year  out  of  the  Excise 
revenue,  and  8407^  out  of  the  Post-office  revenue.  The  Duke  of 
St.  Albans  is  Hereditary  Grand  Falconer  of  England.  Under  King 
William  and  Queen  Anne  several  families  which  had  previously  enjoyed 
the  title  of  earls  were  advanced  to  dukedoms,  as  Paulet  Duke  of  Bolton, 
Talbot  Duke  of  Shrewsbury,  Osborne  Duke  of  Leeds,  Russell  Duke  of 
Bedford,  Cavendish  Duke  of  Devonshire,  Holies  Duke  of  Newcastle, 
Churchill  Duke  of  Marlborough,  Sheffield  Duke  of  Buckinghamshire, 
Mannera  Duke  of  Rutland,  Montagu  Duke  of  Montagu,  Douglas  Duke 
of  Dover,  Gray  Duke  of  Kent,  Hamilton  Duke  of  Brandon ;  besides 
members  of  the  royal  family  and  Marahal  Schomberg,  who  was  made 
an  English  peer  as  Duke  of  Schombei^.  This  great  accession  gave  an 
entirely  new  character  to  the  dignity.  King  George  I.,  besides  the 
dukedoms  in  his  own  family,  made  Bertie  Duke  of  Ancaster,  Pierre- 
point  Duke  of  Kingston,  Pelham  Duke  of  Newcastle,  Bentinck  Duke 
of  Portland,  Wharton  Duke  of  Wharton,  Brydges  Duke  of  Chandos, 
Campbell  Duke  of  Greenwich,  Montagu  Duke  of  Manchester,  Sackville 
Duke  of  Doraet,  and  Egerton  Duke  of  Bridgewater.  George  II.  created 
no  duke  out  of  his  own  family,  and  the  only  addition  he  can  be  said  to 
h^ve  made  to  this  branch  of  the  peerage,  was  by  enlarging  the  limita- 
tion of  the  Pelham  dukedom  of  Newcastle  so  as  to  comprehend  the 
Clintons,  by  whom  the  dukedom  is  now  possessed.  From  1720  to 
1766,  there  was  no  creation  of  an  English  duke  except  in  the  royal 
house.  In  that  year  the  representative  of  the  ancient  house  of  Percy 
was  made  Duke  of  Northumberland,  and  the  title  of  Duke  of  Montagu, 
which  had  become  extinct,  was  revived  in  the  Brudenels,  the  heir^s. 
The  same  forbearance  to  confer  this  dignity  existed  during  the  re- 
mainder of  the  reign ;  and  during  the  reign  of  George  IV.  no  dukedom 
was  created  out  of  the  royal  house,  till  the  eminent  services  of  the 
Duke  of  Wellington  marked  him  out  as  deserving  the  honour  of  the 
highest  rank  which  the  king  has  it  in  his  power  to  confer.  His  duke- 
dom was  created  in  1814,  forty-seven  yeara  after  the  creation  of  a 
Duke  of  Northumberland.  The  Marquis  of  Buckingham  was  advanced 
to  the  rank  of  Duke  of  Buckingham  and  Chandos  in  1822,  so  that  for 
a  hundred  yeara,  namely,  from  1720  to  1822,  ^Iy  four  families  i 
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During  the  reign  of  Waiiam  IV.  two  dukedoms  Were  created,  Qower 
Duke  of  Sutherland,  and  Vane  Duke  of  Cleveland. 

The  whole  number  of  dukea  in  the  English  peerage  is  at  present 
twenty,  exclusive  of  the  blood  royal.  There  are  seven  Scottish  dukes 
(Argyll,  Atholl,  Buccleueh,  Hamilton,  Lennox,  Montrose,  and  Rox- 
burghe),  of  whom  one  (Hamilton)  is  also  an  English  duke.  The  only 
Irish  duke  is  the  Duke  of  Leinster. 

All  the  dukes  of  England  have  been  created  by  letters  patent,  in 
which  the  course  of  succession  has  been  plainly  pointed  out.  Generally 
the  limitation  is  to  the  male  heirs  of  the  body. 

DULCIMER,  a  very  ancient  musical  instrument,  and  not  yet  en- 
tirely fallen  into  disuse.  There  seems  to  be  little  doubt  of  this  being 
the  psaltery,  or  psalterium,  or  nebel,  of  the  Hebrews.  In  shape  it  was 
sometimes  a  triangle,  sometimes  a  trapezium,  as  appears  from  Lusci- 
nius,  Kircher,  and  Blanchinus,  a  fact  overlooked  by  Sir  John  Hawkins, 
who  argues  in  opposition  to  Kircher,  that  the  instrument  took  different 
names  according  to  its  different  forms.  The  dulcimer,  as  now  used 
by  street-musicians,  to  whom  it  is  confined,  is  a  trapezium  in  shape, 
has  many  strings,  two  to  each  note,  and  is  struck  by  a  pair  of  sticks 
with  wooden  or  metallic  knobs.  The  tone  much  resembles  that  of  the 
old  Bpinnet,  and  in  skilful  hands  the  instrument  ifi  of  rather  an  agree- 
able kind.    [CrroLE.] 

DULCIN.    [Manititb.] 

DULCOSE.    [Mannite,] 

DUMASIN.  A  derivative  chemical  componnd  from  acetone. 
Nothing  satisfactory  is  known  respecting  it. 

DUMBNESS.    [Deap  and  Dumb.] 

DUNES,  DOWNS,  and  also  DENES,  are  hillocks  of  sand  formed 
along  the  sea-coast. 

The  word  thus  variously  given  has  been  usually  regarded  to  be 
formed  from  the  French  dune,  or  from  the  Celtic  dun,  a  mountain.  A 
monastic  history,  repeatedly  cited  with  respect  to  it,  is  again  cited 
here ;  because  it  preserves  two  forms  of  this  word  as  applied  to  the 
subjects  of  this  article.  This  is  the  '  Compend.  Chronolog.  Exord.  et 
Progress.  Abbat.  Clarisa.  B.  Marise  de  Dunu/  by  Charles  de  Visch,  in 
which  it  is  said,  "  Vallem  reperit  arenarum  collibus,  quoe  incolaB 
Duynen  vocant  undique  cinctam." 

The  late  learned  printer,  Mr.  Richard  Taylor,  F.S.A.,  the  editor  of 
Tooke's  '  Diversions  of  Purley,'  in  an  etymological  note  appended  to  a 
paper  by  his  cousin,  Mr.  R.  Cowling  Taylor,  F.G.S.,  referred  to  below, 
says, "  The  appellation  Denes  for  the  sandy  alluvial  tracts  next  the  sea  on 
the  Norfolk  coast  corresponds  with  Dunes,  Duynen,  used  by  the  French 
and  Flemish  for  those  on  the  opposite  coast.  Thus  Duynkerke  (Dun- 
kirk) derives  its  name  from  the  church  originally  founded  on  the 
Denes,  on  the  first  establishment  of  that  town." 

The  term  Downs  is  also  given,  in  England,  to  a  hilly  tract,  or  a  large 
open  plain  on  elevated  land,  whether  maritime  or  inland,  as  the  South 
Downs  of  the  chalk  of  Sussex,  the  North  Downs  of  that  of  Kent, 
Epsom  Downs  in  the  county  of  Surrey,  St.  Austell  Downs  in  that  of 
Cornwall,  &c. 

The  mode  of  the  formation  of  sand-dunes  is  this  :  the  waves  of  the 
sea,  in  certain  localities,  drive  upon  the  beach  a  certain  quantity  of  fine 
sand,  which,  becoming  dry  during  low  water,  is  carried  up  still  higher  by 
the  wind  tiU,  meeting  with  the  obstruction  of  lai^ge  stones,  bushes,  tuftia 
of  gras4,&c.,it  is  accumiilated  into  little  heaps ;  the8e,offering  still  greater 
surface  of  resistance  as  the  sand  increases  upon  and  against  them,  soon 
rise  into  mounds  of  considerable  height,  whose  number,  arrangement, 
and  dimensions  depend  naturally  upon  the  size  and  distribution  of  the 
obstacles  ^  which  they  owe  their  existence.  If  these  obstacles  are 
close-set,  there  will  be  Httle  more  than  one  range  of  sand  hillocks,  and, 
if  very  close,  these  will  in  time  imite  so  as  to  form  a  continuous  ridge. 
Should  the  arresting  objects,  on  the  contrary,  be  thinly  scattered,  and 
at  different  distances  from  the  brink  on  a  shelving  coast,  there  will  be 
several  ridges  of  hillocks,  the  one  behind  the  other.  Examples  of  all 
these  forms  will  be  noticed  in  the  sequel.  The  dunes  having  attained 
a  certain  height,  the  wind  has  no  longer  the  power  to  increase  their 
elevation,  and  they  are  then  urged  forward  upon  the  land.  The  way 
in  which  this  is  effected  is  easily  conceived.  On  t^e  windward  side  of 
the  hillocks  the  grains  of  sand  are  forced  up  to  the  top,  whence  they 
are  swept  off  as  they  arrive,  and  fall  by  their  own  wei^t  on  the 
opposite  slope.  Thus  the  mass  goes  on  invading  the  land,  while  fresh 
material  is  constantly  brought  by  the  sea. 

This  progress  inland  depends,  however,  upon  the  habitual  direction  of 
the  wind  and  the  relative  direction  of  the  coast-line.  In  Gascony  the 
sand  advances  eastward,  and  generally  along  the  whole  coast  of  France, 
from  Bayonne  to  Calais,  the  dunes  progress  in  a  north-easterly  direction, 
the  wind  blowing  most  frequently  from  the  south-west ;  whereas  from 
Calais  to  Dunkirk,  the  coast  trending  in  the  direction  of  the  wind,  they 
make  no  progress  inland,  but  form  a  ridge  or  chain  parallel  with  the 
coast.  The  rapidity  with  which  the  sands  advance  is,  in  some  cases,  most 
alarming.  Between  the  mouths  of  the  Adour  and  the  Garonne  their 
progress  is  about  sixty  feet  yearly ;  nor  is  it  easy  to  arrest  their  march. 
The  town  of  Mimizan  is  in  part  buried  under  the  sands,  against  whose 
encroachment  it  has  been  struggling  for  the  last  five-and-twenty  years. 
In  Brittany,  also,  a  village  near  St.  Pol  de  Leon  has  been  entirely 
covered  with  the  sand,  so  as  to  leave  no  part  visible  but  the  steeple  of 
the  chim^h. 

In  the  Boulonnais  the  advance  of  the  dunes  has  been  almost  wholly 


arrested  since  the  works  there  executed  by  Cassini.  The  inhabitants 
plant  a  species  of  Cyperaoere  (the  Qarex  arenaria),  termed  by  them  oya, 
which  thrives  well,  and  fixes  the  sands.  This  process  is  so  much  the 
more  advantageous,  as  every  hillock  which  becomes  fixed  is  an  effectual 
barrier  against  the  invasion  of  fresh  sand  from  the  sea.  In  Gascony 
the  peasants  force  the  wind,  in  some  measure,  to  drive  back  what  it 
brought.  Thus,  when  the  wind  blows  in  a  direction  contrwry  to  that 
which  pushes  the  downs  upon  the  land,  they  toss  the  sand  high  into  the 
air  with  shovels,  and  in  this  manner  get  rid  of  a  portion  of  it :  this  portion, 
however  is  very  small,  and  the  prevailing  winds  being  from  the  south- 
west the  sands  continue  to  advance  in  spite  of  all  their  efforts. 

Dunes  sometimes  intercept  the  flow  of  water  to  the  sea,  forming 
stagnant  pools  between  and  behind  them,  which  give  rise  to  an  aquatio 
vegetation  and  the  occasional  formation  of  a  kind  of  peat. 

Dunes  also  skirt  the  shores  of  Spain,  Holland,  England  and  Wales, 
and  other  countries,  their  formation  being,  in  fact,  a  process  which 
must  take  place  to  a  greater  or  less  extent  on  most  low  sahiy  coasts. 
In  England,  the  north  coast  of  the  county  of  Norfolk,  "between 
Hunstanton  and  Weyboiune,"  says  Sir  C.  Lyell  ('Principles  of 
Geology,'  9th  ed.  chap.  xix.  p.  306-307),  "  low  hills  or  dunes  of  blown 
sand  are  formed  along  the  shore,  from  60  to  60  feet  high.  They  are 
composed  of  dry  sand,  bound  in  a  compact  mass  by  the  long  creeping 
roots  of  the  plant  called  Marram  (Ar^ivdo  arenaria).'*  He  inserts  a 
view  (probably  derived  from  the  '  Geology  of  East  Norfolk,'  by  the 
late  Mr.  Richard  Cowling  Taylor,  F.G.S.,  which  he  cites)  of  the  church 
of  the  ancient  village  of  Eccles,  half  buried  in  the  dunes,  the  inland 
slope  of  which  is  represented.  At  this  spot  they  also  occupy  the  site 
of  houses  which  were  still  extant  in  the  year  1005.  Between  it  and 
Winterton,  to  the  south-east,  they  have  barred  up  and  excluded  the 
tide  for  many  hundred  years  from  the  mouths  of  several  small 
estuaries.  Similar  hills  of  blown  sand,  affording  temporary  protection 
to  the  coast,  extend  from  near  Happisburgh,  north  of  Eccles,  to  the 
port  of  Yarmouth  on  the  south.  Mr.  Taylor  has  also  noticed  the 
ridges  of  sand,  another  form  of  these  accumulations,  passing  into  dunes, 
provincially  termed  "  meals  "  (probably  from  the  same  source  with  the 
Anglo-Saxon  mal,  a  boundary)  and  "  meal-hills,"  by  which  the  harbours 
of  Cley,  Blakeney,  Wells,  Bumham,  and  Brancaster,  all  on  the  north 
coast  of  the  county,  are  securely  defended  from  the  fury  of  the 
northerly  gales.     ('  Phil.  Mag.,'  2nd  series,  vol.  i.  p.  427.) 

As  already  indicated,  the  dunes  of  our  eastern  shores  depend 
essentially  for  their  formation,  and  also  for  their  degree  of  permanence, 
on  the  remarkable  disposition  of  the  plants  called  Marram,  and  of 
the  Arundo  arenaria,  or  sea-reed,  "in  particular,  to  collect  around 
them,  to  hold  in  a  net-work  composed  of  their  fibres,  stems,  and 
branches,  the  loose  and  shifting  sands ;  to  bind  in  one  comparatively 
compact  mass,  a  substance  which  is  apparently  little  adapted  to  the 
important  oflSce  it  is  designed  to  fulfil."  Other  grasses  and  plants, 
however,  uniting  with  the  sea-reed  to  produce  this  effect,  are  on  the 
Norfolk  coast  confounded  with  it,  in  popular  language,  under  the 
appellation  of  Marram  (probably  from  the  Gaelic  muran,  sea- reed,  or 
perhaps  from  the  Dutch  marren,  to  bind),  which  is  given  to  all  of  them 
collectively,  or  indifferently  to  any ;  a  confusion  which  scientific  writers 
on  this  subject  have  not  always  avoided.  Among  these  plants  the  Elymus 
arenarius,  or  upright  Sea- Lyme  gra.98,  the  Carex  arenaria,  or  Sea-Carex, 
and  the  Festuca  rubra,  or  Creeping  Fescue  grass,  are  the  most  important 
and  effective.  As  in  France,  so  in  Holland ,  and  on  our  own  eastern  coast, 
the  Arundo  arenaria  and  Carex  arenaria  have  been  cultivated  with  some 
care  on  account  of  their  utility  in  consolidating  the  sands.  Acts  of 
parliament  have  been  passed  for  the  preservation  of  Marram*  In  con- 
tinuation of  the  view  of  the  subject  just  quoted,  Mr.  R.  C.  Taylor  (in 
'  Phil.  Mag.,'  as  already  cited,  p.  296-297),  has  described,  substantially 
as  follows,  the  agency  of  the  A.  arenaria  in  this  part  of  the  process  of 
formation  of  sand-hills,  as  examined  by  himself,  in  Norfolk,  Suffolk, 
and  Hampshire  : — A  small  portion  of  the  sea-reed  fixes  itself  upon  a 
bed  of  "  shingle"  or  pebbles,  with  perhaps  scarcely  sand  suflScient  to 
cover  the  first  root.  Rapidly  it  sends  round  its  creeping  stolones,  and 
these  serve  to  arrest  some  portion  of  the  sands  that  are  constantly 
moved  by  the  winds.  Occasionally  the  quantity  is  suflBcient  for  a  time 
to  overwhelm  the  young  plant ;  soon  it  rises  with  increased  vigour  to 
the  surface;  now  appearing  not  as  one,  but  as  many  plants.  Mr. 
Taylor  once  observed  a  single  plant  which  had  struck  out  stolones,  ten 
and  twelve  yards  in  length,  radiating  from  the  original  stem,  their 
extremities  thus  forming  a  circle  upwards  of  twenty  yards  in  diameter. 
[Over  and  beneath  which  space  the  sand-compacting  structure  was  thus 
extended.]  The  joints  of  the  shoots  were  from  six  to  nine  inches 
asunder,  and  from  each  or  most  of  these  a  root  was  directed  downwards 
into  the  sand,  and  one  or  two  young  shoots  upwards.  Calculating  by 
the  number  of  stolones,  it  thus  appears  that  this  plant,  during  a  single 
year,  had  multiplied  itself  five  hundred-fold,  independent  of  the 
further  power  of  production  by  seed.  Again,  the  sand  accumulates ; 
layer  after  layer  succeeds ;  the  arenaria  spreads  its  shoots  still  further 
and  higher,  and  always  sends  forth  its  creepers  in  search  of  the 
newly-collected  sand  [by  the  nutritive  emanations  of  which,  doubtlesB 
the  vital  forces  of  the  plant  on  the  side  towards  that  sand  are 
stimulated].  By  its  continued  agency  a  small  hillock  is  formed,  which, 
by  the  gradual  extension  of  the  same  vegetative  and  accumulative 
processes,  becomes  in  time  a  ridge  many  feet  in  elevation — a  "  meal ; " 
or  a  sand-cliff,  or  *'  dune,**  on  which  the   most  boisterous  wave  is 
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rai«ly  capable  of  encroaching.  But  there  are  limits  to  thifl  resistance  of 
the  wavesi  which,  with  some  related  phenomena  of  coast-action,  we 
must  proceed  to  consider. 

Professor  Phillips,  in  his '  Memoirs '  of  his  uncle,  Dr.  William  Smith 
[Phillips,  John,  and  Smith,  William,  in  Bioo.  Div.],  has  sketched  in 
the  following  comprehensive  manner,  the  philosophy  of  the  Norfolk 
sand-dunes,  and  their  relation  to  the  changes  of  the  coast-line. 

"  Along  all  this  coast  (from  near  Happisburgh  to  Winterton)  the  sea 
might  enter,  and  spread  in  broad  and  winding  sheets  over  40,000  acres 
of  land,  but  for  a  natural  barrier  of  sand-hills,  thrown  up  into  a  narrow 
irregular  ridge  by  the  action  of  the  sea  and  the  wind,  and  fixed  by  the 
growth  of  the '  marram,'  or  Arundo  armaria.  The  set  of  tide  along  this 
coast  is  from  the  N.W.,  and  this  being  the  line  of  the  mud-cliffs  and 
sand-hills,  the  whole  of  the  sea-barrier  thus  described  is  raked  by  the 
currents,  and  the  materials  of  which  it  is  composed  are  perpetually 
drifted  to  the  S.E.,  to  augment  the  mass  of  sand-banks  about  Yarmouth 
Haven.  The  wasting  of  the  clifb  to  the  north  supplies  the  materials 
for  the  aggregation  and  renewal  of  the  sand-hills,  or  dunes,  and  the 
whole  coast  is  in  motion ;  so  long,  however,  as  the  sand-hills  maintain 
a  continuous  unbroken  line,  they  offer  an  effectual  though  variable 
barrier  to  the  sea ;  what  they  have  of  this  continuity  and  integrity  is 
owing  to  the  growth  of  the  valuable  plant  already  named,  for  its  roots 
spread  amongst  and  bind  together  tiie  sand,  and  its  *  bents '  (stalks) 
check  the  devastating  action  of  the  wind.  Placed  thus  in  unstable 
equilibrium,  the  state  of  the  sand-hills  at  any  moment  expresses  the 
balance  of  the  integral  effects  of  the  sea-wind  and  vegetation,  and  from 
time  to  time  this  balance  is  unfavourable  to  the  safety  of  the  inland 
country ;  for  the  wind  often  conquers  the  marram,  by  heaping  up  sand 
more  abundantly  where  this  plant  grows  the  best;  ineqiudities  are 
thus  occasioned;  tempests  succeed;  the  relatively  depressed  parts  of  the 
sandy  chain  yield  to  the  wind,  receive  the  spray,  and  admit  unusually 
elevated  waves  of  the  sea.  *  Gaps '  or '  breaches  *  (fearful  name  !)  are 
thus  generated ;  the  ocean,  swelled  by  north-west  winds,  rushes  in ; 
the  internal  rivers  are  choked  by  the  simultaneous  flooding  of  the  Yare 
with  salt  water;  the  marshes  are  drowned,  and  years  pass  before  the 
soil  recovers  its  natural  state." 

The  manner  in  which  Dr.  Smith  succeeded  in  conquering  this  fearful 
state  of  things,— OS  it  existed  in  1801,  when  the  breaches  in  the  line  of 
sand-hills  amounted  altogether  to  one  mile  in  length, — ^by  imitating 
I  the  natural  embankments  thrown  up  by  the  sea  on  the  same  shore, 
though  most  important  as  an  operation  of  engineering,  is  foreign  to 
our  present  subject,  regarded  as  one  of  science.  It  is  described  in 
'  the  Memoirs  just  cited,  pp.  50-54. 

Of  the  two  alternating  processes  described  by  Professor  PhOlips, 
Sir  C.  Lyell,  from  his  own  observations  and  those  of  Mr.  R.  C.  Taylor, 
has  related  some  facts  which  are  particular  instances ;  of  which  those 
consisting  in  the  restraint  by  the  sand-dunes  of  the  incursions  of  the 
ocean,  have  been  already  stated  above ;  while  the  following  show  some 
additional  consequences  of  the  submersion  of  the  barrier  they  form, 
and  also  in  what  manner  the  production  of  dunes  is  carried  on  in  some 
localities  of  the  same  coast,  simultaneously  with  the  encroachment  of 
the  sea  upon  the  land,  of  which  other  examples  will  be  given. 

The  ancient  villages  of  Shipden,  Wimpwell,and  Eccles  (ahready  men- 
tioned) have  disappeared ;  several  manors  and  lai^e  portions  of  neigh- 
bouring parishes  having,  piece  after  piece,  been  swallowed  up ;  nor  has 
there  been  any  intermission,  from  time  immemorial,  in  the  ravages  of 
the  sea  along  a  line  of  coast  twenty  miles  in  length,  in  which  these 
places  stood.  When  Sir  C.  Lyell  visited  Eccles  in  1839,  the  sea  was 
fast  encroaching  on  the  sand-hills,  and  had  laid  open  on  the  beach  the 
foundations  of  a  house,  the  upper  part  of  which  had  evidently  been 
pulled  down  before  it  had  been  buried  under  the  sand.  There  are 
records  of  nine  breaches,  from  20  to  120  yards  wid^haWng  been  made 
through  the  dunes  between  Eccles  and  Winterton  noticed  above,  by 
which  immense  damage  was  done  to  the  low  groimds  in  theinterior. 
An  inland  cliff,  about  a  mile  long,  at  Winterton,  shows  clearly  that  at  that 

gjint  the  sea  must  have  penetrated  formerly  farther  than  at  present, 
ut  when  the  suflftciency  of  the  meals  and  dunes  securely  to  protect 
the  harbours  of  Cley  and  Wells,  and  others,  is  affirmed  to  be  dependent 
on  "  the  present  set  of  the  tides,"— and  is  cited  as  "  affordmg  a  clear 
proof  that  it  is  not  the  strength  of  the  material  at  particular  points 
that  determines  whether  the  sea  shall  be  progressive  or  stationary,  but 
the  general  contour  of  the  coast," — we  conceive  that  the  resisting  agency 
of  the  objects  and  process  forming  the  particular  subjects  of  this 
article,  is  greatly  underrated ;  while  we  are  precluded  from  admitting 
the  conclusion  to  be  altogether  true,  even  with  respect  to  secular 
peYiods,  by  the  fact  of  that  secular  change  in  the  contour  of  coast- 
lines which  is  constantly  in  progress,  and  which  Sir  C.  Lyell  has 
himself  evmced  to  play  so  important  a  part  in  historical  physical 
geography.  *"  "  ^ 

Mr.  R.  C.  Taylor  has  also  described  the  dunes  of  South  Wales,  and 
some  attendant  phenomena  ('  PhU.  Mag.,'  2nd  series,  vol.  i.  p.  427).  The 
tides  on  this  coast  attain  a  great  elevation.  The  marshes  of  Pembrey 
m  Caermarthenshire  have  four  or  five  concentric  ridges  of  sand-hills, 
f ormmg  as  perfect  and  permanent  barriers  against  the  sea  as  the  art  of 
man  could  execute.  The  mouth  of  the  river  Ogmore,  in  Glamorgan- 
smre,  presented  in  1827  a  smgular  appearance  of  desolation,  through 
tne  agency  of  the  wind  and  sand.  Its  ancient  channel  was  filled  up 
tor  two  miles,  houses  were  rendered  uninhabitable,  and  sand-hills  were 


raised  to  the  height  of  nearly  150  feet.  "  The  mountains  which  bound 
the  harbour,"  Mr.  Taylor  observed  at  that  time,  ''wiU  check  the 
advai\ce  of  this  sand-flood  into  the  interior,  otherwise  it  threatens  to 
overwhelm  all  the  lands  which  adjoin  it ;  while  the  squalls  of  wind, 
rushing  down  the  steep  valleys,  occasion  eddies,  which  deposit  the  saod 
at  an  elevation  apparently  far  beyond  the  reach  of  such  an  irresistible 
enemy." 

Much  information  respecting  the  sand-dunes  of  Cornwall,  their 
encroachment  on  the  land,  and  its  counteraction  by  the  use  of  the 
Arundo  arenaria,  will  be  found  in  the  'Parochial^  History'  of  that 
county  by  the  late  Mr.  Davies  Gilbert,  P.R.S.,  and  in  the  late  Messrs. 
Lysons's  '  Magna  Britannia.' 

''M.  Elie  de  Beaumont  [in  his  '(jl^logie  Pratique,'  p.  218]  has 
suggested  that  sand-dunes  in  Holland  and  other  countries  may  serve  as 
natural  chronometers,  by  which  the  date  of  the  existing  continents 
may  be  ascertained.  The  sands,  he  says,  are  continually  blown  inland 
by  the  force  of  the  winds,  and  by  observing  the  rate  of  their  march  we 
may  calculate  the  period  when  the  movement  commenced."  On  this, 
Sir  C.  Lyell,  whose  '  Principles '  we  are  again  citing,  observes  "  But 
the  example  just  given  [that  of  Eccles]  will  satisfy  every  geologist  that 
we  cannpt  ascertam  the  starting  point  of  dunes,  all  coasts  being  liable 
to  waste,  and  the  shores  of  the  Low  Countries  in  particular  being  not 
only  exposed  to  inroads  of  the  sea,  but,  as  M.  de  Beaumont  himself  has 
weU  shown,  having,  even  in  historical  times  undergone  a  change  of 
leveL  The  dunes  may  indeed,  in  some  cases,  be  made  use  of  as  chro- 
nometers, to  enable  us  to  assign  a  minimum  of  antiquity  to  existing 
coast-lines;  but  this  test  must  be  applied  with  great  caution,  so 
variable  is  the  rate  at  which  sands  may  advance  into  the  interior." 

Dr.  Bond  has  pointed  to  sandy  sea-beaches  as  bein^  the  only  f  onna- 
tions  now  in  progress,  which  are  similar  to  deserts.  [Dsserts.]  If  the 
latter  have  been  produced  by  the  gradual  extension  of  the  former, 
we  may  probably  conclude  that  the  permanent  accumulation  of 
sand  was  effected  by  the  continual  successive  formation  of  dunes. 
In  all  past  ages  of  the  earth's  physical  history,  as  at  the  present 
era,  they  must  have  been  formed  wherever  there  was  sea,  together 
wii^  rocks,  the  disintegration  of  which  would  afford  the  requisite 
material,  if  the  form  of  coast-line,  and  the  nature  of  its  vegetable  pro- 
ductions, and  the  prevalent  direction  of  the  winds  were  also  favour- 
able. And  accordingly,  sandstones  of  almost  every  geological  age 
might  be  referred  to  containing  vestiges  of  oiganic  matter,  lineally 
disposed,  which  may  have  resulted  from  their  consolidation.  These 
are  more  evident,  however,  in  the  later  secondary  and  in  the  tertiaiy 
strata  than  in  sandstones  of  great  comparative  antiquity;  as  might 
naturally  be  expected,  from  the  longer  exposure  of  the  latter  to  meta- 
morphic  action,  and  the  gradual  obliteration  of  organic  impressions  by 
the  various  processes  of  alteration  in  rocks,  the  operation  of  which  is 
permitted  by  the  lapse  of  time. 

DUNG.    [Manure.] 

DUODECIMALS,  a  term  applied  to  an  arithmetical  method  of 
ascertaining  the  number  of  square  feet  and  square  inches  in  a  rectangu- 
lar space  whose  sides  are  given  in  feet  and  inches.  For  instance,  to 
find  the  contents  of  6  feet  7  inches  by  2  feet  5  inches,  proceed  as 
follows : 

Feet.  Inches. 

6  7 

2  5 


13 
2 


8 


11 


15  10  11 

In  the  answer,  15  means  15  square  feet;  10  means  10  strips  of  one 
foot  by  one  inch,  or  10-twelfths  of  a  square  foot;  11  means  11  square 
inches,  or  ll-144ths  of  a  square  foot.  This  result  is  obtained  as 
follows : — 

2  feet  by  6  feet  gives  12  square  feet 

2  feet  by  7  inches  gives  1      „      foot,  2-twelf tha;, 

or  14-12ths  of  a  square  foot. 

13  square  feet,  2-twelfths. 

6  feet  by  5  inches  gives  2  square  feet,  6-twelfths, 
or  30-1 2ths  of  a  square  foot. 

7  inches  by  5  inches  gives  or                             2-12ths,  11  aq.  uu 
35  square  inches.  


2  square  feet,  8-12tha.  11  sq.  in. 
The  following  instances  are  perfectly  similar : 

Feet.  Inches.  Feet.  Inches. 

11  10  3  4 

12  7  8  6 


142 
6 


0 

10 


10 


148 


10 


10 


DUPLEX  QUEREliA  (double  querele  or  complaint), »  process  in 
ecclesiastical  causes,  in  the  nature  of  an  appeal  from  the  ordinary  to 
his  next  immediate  superior,  as  from  a  bishop  to  an  arohbishop,  or 
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from  tlie  archbishop  to  the  crown  in  council.  It  seenaa  to  have  been 
called  double  querele,  because  in  its  form  it  is  a  complaint  both  against 
the  judge  and  against  the  party  at  whose  suit  justice  is  ddiayed. 
(Blackst. '  Comm./  Mr.  Kerr's  edit.,  iii.  256.) 

DUPLICATE  RATIO  (\6yos  5«irAoo-(«i'),  a  term  used  by  Euclid,  and 
defined  as  follows  :  If  a  be  to  B  in  the  same  proportion  as  B  to  c,  then 
the  ratio  of  a  to  c  is  called  the  duplicate  ratio  of  A  to  b.  When  a,  b, 
and  0  are  lines,  the  duplicate  ratio  of  a  to  B  is  that  of  the  square  on  a 
to  the  square  on  B ;  when  numbers,  that  of  a  times  a  to  B  times  b. 
[Ratio  ;  Exponent.] 

DUPLICATION  OF  THE  CUBE,  the  solution  of  the  following 
problem :  to  find  the  side  of  a  cube  which  shall  be  double  that  of 
another  cube.  This  question,  which  is  insoluble  with  perfect  exact- 
ness by  the  methods  of  ordinary  geometiy,  attained  such  a  degree  of 
notoriety  among  the  Greek  geometers  that  its  origin  was  the  subject  of 
a  mythologio  fable.  Eutocius,  in  his  commentary  on  the  sphere  and 
cylinder  of  Archimedes,  has  preserved  a  letter  of  Eratosthenes  to  Ptolemy 
(Euergetes)  in  which  it  is  said  that  one  of  the  tragedians  (Euripides, 
according  to  Valckenaer,  cited  by  Montucla's  editor)  had  introduced 
Minos  erecting  a  sepulchre  to  Glaucus.  The  architect  proposed  one 
hundred  palms  every  way,  on  which  Minos  declared  that  such  a  size 
would  be  too  small  for  a  royal  sepulchre,  and  required  that  it  should 
be  doubled  in  size ;  and  thereupon  arose  the  difficulty.  Eratosthenes 
also  states  another  fable,  namely,  that  the  Delians,  during  a  pestilence, 
had  been  ordered  by  the  oracle  to  produce  a  cubical  altar  double  of  one 
which  then  existed.  They  applied  to  the  school  ol  Plato  at  Athens, 
who  found  that  the  problem  eluded  all  their  efforts.  Other  writers 
make  mention  of  the  latter  story,  and  Valerius  Maximus,  in  particular, 
adds  that  Plato  referred  the  querists  to  Euclid ;  which  must  be  an 
anachronl<im.  However  this  may  be,  the  problem  continued  to  furnish 
an  unceasing  object  of  research ;  and  such  was  the  importance  of  its 
solution  in  &e  eyes  of  Eratosthenes,  that  he  hung  up  his  own  solution 
in  a  temple  as  an  offering,  and  composed  an  epigram,  of  which  the 
principal  value  now  is  the  proof  which  it  affords  that  he  considered 
Memcchmus  as  the  first  inventor  of  the  conic  sections. 

Hippocrates  of  Cliios,  known  as  the  first  who  could  find  the  area  of 
a  (not  any)  curvilinear  figure,  perceived,  according  to  Eratosthenes, 
that  this  problem  could  be  solved  as  soon  as  two  mean  proportionals 
could  be  found  between  the  side  of  the  given  cube  and  twice  its 
length ;  that  is,  a  being  the  length  of  the  given  cube,  and  x  and  Y  two 
lines  such  that 

A  :  X  : :  X  :  Y  and  x  :  Y  : :  Y  :  2  a, 

this  geometer  saw  that  x  was  the  side  of  the  cube  double  of  that  on  A. 
But  the  new  problem  presented  exactly  the  same  difficulty  as  before ; 
various  mechanical  curves  (as  they  were  called)  were  invented  for  the 
purpose ;  it  was  found  that  the  conic  sections  were  sufficient,  but  no 
solution  appeared  consistent  with  the  restrictions  implied  in  the  postu- 
lates of  Euclid. 

Eutocius  has  mentioned  the  solution  of  Eudoxus,  and  has  preserved 
those  of  Plato,  Hero,  Philo,  Apollonius,  Diodes,  Pappus,  Sporus, 
Mensechmus,  Archytas,  Eratosthenes,  and  Nicomedes.  Pappus  himself 
(in  the  third  book,  the  firat  of  those  which  remain  entire)  has  preserved 
the  solutions  of  Eratosthenes,  Nicomedes,  and  Hero.  In  several 
instances  these  notices  are  the  only  clue  which  we  have  to  the  dates  of 
the  mvestigators,  as  there  is  strong  presumption  that  those  who  are 
named  by  Eutocius  and  not  by  Pappus  Uved  between  the  two. 

The  trisection  of  the  angle  [Trisection]  offered  difficulties  of  a 
similar  kind,  and  engaged  the  attention  of  several  of  the  individuals 
above  mentioned.  That  of  l^e  quadrature  of  the  circle  is  altogether  of 
another  kind.  For  the  various  solutions  of  the  problem  of  the  dupli- 
cation, see  Montucla, '  Histoire  des  Recherches  sur  la  Quadrature  du 
Cercle,'  2nd  edition,  Paris,  1831 ;  or  Reimer, '  Historia  Problematis  de 
Cubi  Duplicatione,'  Qottingen,  1798 ;  or  the  works  of  Eutodus  and 
Pappus  already  dted. 

The  importance  of  this  problem  declined  with  the  rise  of  the  decimal 
arithmetia  Many  different  attempts  were  made,  some  avowedly 
mechanical  (as  opposed  to  geometrical),  others  by  those  who  imagined 
they  could  overcome  the  original  difficiilty.  Any  process  for  the  solu- 
tion was  called  metolaJbum  (a  term  as  old  as  Vitruvius).  One  of  the 
last  was  that  of  the  celebrated  Vieta,  containing  an  error,  which  is  the 
more  remarkable,  that  little,  if  any,  notice  has  ever  been  taken  of  it. 
(See  his  works,  Schooten's  edition,  p.  278.) 

DUST,  ATMOSPHERIC;  DUST-HAZE;  DUST-STORM;  are 
terms  designating  related  phenomena,  depending  on  the  suspension  in 
the  air  of  congeries  of  solid  partides,  which,  within  about  a  quarter  of 
a  century  past  have  recdved  some  definite  scientific  attention ;  findy- 
divided  solid  matter,  derived  from  the  mineral  kingdom,  together  with 
minute  organisms  or  fragments  of  animal  and  vegetable  origin,  having 
come  to  be  regarded  as  forming  a  proximate  element  of  the  lower  strata 
of  the  atmosphere,  regarded  in  the  gross.  Their  suspendon,  no  doubt, 
is  dependent  on  the  principle  of  the  internal  friction  of  the  air,  to 
which  Professor  Stokes  has  referred  that  of  the  clouds.    [Cloud.] 

The  great  pioneer  of  systematic  and  sdentLfic  miorology,  Professor 
Ehrenberg  of  Berlin,  who  has  done  .for  a  host  of  the  objects  of  natural 
history  requiring  the  microscope  for  their  investigation,  or  even  dis- 
tinct vision,  nearly  what  LimuBus  did  for  all  the  species  of  organic 
nature  known  to  him,  which  could  be  examined  by  the  unassisted,  or 


but  slightly  assisted,  eye,  has  not  omitted  to  extend  his  philosophio 
scrutiny  and  distribution  to  the  motes  that  float  in  the  air,  referring 
them  to  their  places  in  nature,  or  to  the  creatures  from  which  they 
have  been  derived.  In  1849,  he  published  collectively  the  results  of 
the  researches  on  this  subject  which  he  had  then  been  pursuing  for 
some  years,  under  the  title  of  '  Dust  of  the  Regular- Winds  and  Blood- 
rains,'  &c,  consisting  of  192  folio  pages,  and  containing  seven  tabulu' 
catalogues,  and  six  coloured  plates  of  partides  of  atmospheric  dust  as 
viewed  by  the  microscope.  A  synopsis  of  the  contents  of  this  work 
wiU  be  found  in  the  '  Pharmaceutical  Journal,'  edited  by  the  late  Jacob 
Bell,  for  June  1850,  voL  ix.,  pp.  569-575.  From  this  it  appears  that 
the  dust  of  the  regular  winds  yields  to  chemicd  examination— dlioa, 
alumina,  potash,  soda,  oxide  of  iron,  oxide  of  mai^anese,  oxide  of 
copper,  carbonate  of  lime,  magnesia,  water,  and  orgamc  (combustible) 
bodies.  By  microscopic  analysis  are  discerned  in  it  fine  quarts  sand, 
still  finer  yellowish  or  reddish  mould  (very  fine  granular  dust,  GaUio- 
ndla  femiffinea  t),  mixed  with  numerous  organic  forms  and  fro^ents. 
Generally  single  isolated  fragments  of  pumice  are  observed  in  it,  but 
chiefly  green  prismatic  crystals,  as  in  volcanic  tufa  and  rapiUi.  Like- 
wise white  calcareous  crystals  which  readily  dissolve  in  muriatic  acid. 
The  organic  substances  are  Pclygoitrica,  PkytoUtharia,  Polythalamia, 
and  soft  vegetable  parts.  The  total  number  of  organic  forms  observed 
at  this  period  amounted  to  820  species ;  but  many  more  have  since 
been  discovered,  and  have  been  described  in  Professor  Ehrenbeig's 
communications  to  the  Royal  Academy  of  Sciences  at  Berlin,  con- 
tinuing the  elaborate  investigation  of  which  we  here  present  merely  a 
few  results. 

Over  the  island  of  Teneriffe,  as  recorded  in  Professor  C.  Piazzi 
Smyth's  Report  on  the  astronomical  experiment  in  that  locality,  in 
the  year  1856— the  principal  object  of  which  was  to  ascertain,  by 
following  out  a  suggestion  of  Newton,  how  much  celestial  observation 
can  be  benefited  by  eliminating  the  lower  third  or  fourth  parts  of  the 
atmosphere — the  existence  of  atmospheric  dust  is  manifested  in  a 
remarkble  manner,  affecting  all  the  phenomena  dependent  on  the 
transparency  and  the  transcalesoence  of  the  air.  When  describing  the 
astronomical  qualities  of  the  atmosphere  at  his  observing  stations  on 
the  Peak,  and  after  noticing  those  aridng  from  the  winds  and  the 
douds,  he  thus  describes  those  which  are  imparted  by  the  dust :  "  A 
more  important  quality  of  the  atmosphere  was  caused  by  the  dust-haze, 
which  was  ever  more  or  less  present,  though  sometimes  in  vastly  greater 
quantities  than  at  others,  and  was  precisely  that  which  injured,  or 
rendered  impossible,  daylight  observations  of  stars  (weakening  direct 
light  and  multiplying  general  light).  AVhere  this  dust-haze  came 
from  or  went  we  could  never  tell ;  but,  when  present,  we  could  easily 
distinguish  its  banks,  or  strata — dense  strata,  far  above  the  douds  of 
the  north-east  trade-wind— as  they  stretched  away  and  condensed  in 
perspective  towards  the  horizon.  There  were  often  several  strata,  one 
above  the  other,  and  mutually  separated  by  very  clear  and  sharply- 
defined  spaces  of  atmosphere.  When,  as  was  sometimes  the  case,  the 
summits  of  Qrand  Canary,  or  of  Palma  [other  islands  of  the  group], 
rising  high  above  the  sea  of  clouds,  pierced  also  these  upper  strata  of 
dust-haze,  we  had  from  [the  observing  station  of]  Quajara,  the  curious 
phenomenon  of  zones  of  blue  mountain  altematdy  distinct  and  again 
indistinct  almost  to  invisibility,  and  yet  no  cloud  or  other  recogmsed 
impurity  of  the  atmosphere  intervened.  Being  above  much  of  this 
dust,  though  perhaps  not  the  greater  part  of  it  [the  elevation  of  the 
station  being  8903  feet,  and  3ie  dust-strata  rising  to  not  less  than 
11,000  feet],  we  were  evidently  better  off  than  an  observer  at  the  levd 
of  the  sea,  when  pointing  to  a  zenith  object,  but  for  a  horizontal  one 
we  were  worse  off,  from  often  being  in,  and  then  looking  through  the 
whole  plane  of  the  stratum,  and  so  experiencing  the  maximum  of  its 
light-stopping  effect.  Hence  the  occasional  deterioration  of  sunrise 
and  sunset  were  infinitdy  greater  than  anything  that  occurred  at  noon ; 
and  on  some  days,  when  the  sky  was  perfectly  free  from  doud,  and  the 
sun  had  heem  distressingly  hot  and  bright  when  high  in  the  sky,  yet 
it  had  almost  become  invidble  before  it  set.  It  was  seen,  though 
made  out  with  difficulty  on  such  occasions,  through  a  darkUng,  yet 
luminous  haze  of  dull  lemon-yellow  colour;  but  what  it  set  behind,  or 
when  exactly  it  did  set,  there  was  no  ascertaining.  The  next  evening 
perhaps  the  atmospheric  dust  had  removed,  and  the  change  in  the 
sunset  vras  magictU.  The  orb  radiated  hot  and  bright  up  to  the 
moment  of  going  down.  Then,  too,  in  place  of  the  uniform  yellow 
colour  of  the  dusty  sunset,  the  most  goi-g^eous  scarlets,  yellows,  and 
blues  took  its  place." 

From  his  experiments  on  the  radiation  of  the  sun.  Professor  Smyth 
says  on  this  subject,  after  drawing  some  important  inferences, 
''  Towards  the  chief  astronomical  end  of  the  expedition,  there  is  a  yet 
more  interesting  conclusion  to  be  drawn.  The  days  of  highest  raoia- 
tion  are  those  of  least  temperature,  and  vice  vend  :  and  this  difference 
obtains  in  a  signal  degree  when  there  was  no  vidble  disturbing  action 
of  wind  or  clouds.  What  then  causes  the  radiation  of  one  day  to  be 
greater  than  that  of  another,  and  the  temperature  less  f  ^  The  imme- 
diate agent  appears  to  be  Uie  atmospheric  dust,**  diminishing  by  its 
interpodtion  the  effect  of  the  solar  radiation,  but  at  the  same  time 
augmenting  the  temperature  of  Uie  air  by  the  multiplied  radiation  and 
reflection  from  its  partides,  ia  a  manner  corresponding  to  its  action 
upon  light  as  already  noticed.  ''  Hence  then,  we  may  easily  under- 
stand why  the  small  difference  of  altitude  [1800  feetj  between  Alta 
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Vista  [the  upper  observing  station],  and  Guajara  produced  aa  great  an 
increase  in  the  radiation  as  did  the  great  difference,  nearly  four  times  as 
great,  between  Guajara"  itself,  and  the  town  of  Oratava  at  the  base  of 
the  mountain. 

"To  eliminate  this  dusty  medium"  Professor  Smyth  concludes, 
"  would  be  of  the  utmost  consequence  to  the  further  improvement  of 
astaronomical  observation,  and  may  be  considered  the  greatest  and  most 
subtile  difficulty  which  the  observer  has  to  deal  with ;  and  it  is  pro- 
bably general  over  the  world,  as  on  the  South  African  mountains,  at 
heights  of  5600  feet,  the  phenomenon  was  almost  at  notable  as  on 
Guajara.  From  Dr.  Mason's  observations  of  solar  radiation  in  Madeira, 
and  from  the  relations  given  to  me  by  inhabitants  of  Teneriffe,  as  to 
the  periods  of  the  year  when  the  Peak  is  seen  most  clearly,  I  am  dis- 
posed to  think  that  there  is  least  of  this  dust  in  the  atmosphere  in  the 
ktter  end  of  the  winter  and  the  earlier  part  of  the  spring."  (Report, 
or '  PhiL  Trans.,'  1858,  pp.  481,  482,  486-488,  499.) 

Professor  Smyth  foimd  it  almost  impossible  to  collect  particles  of 
the  dust-hase  for  examination.  Some  of  it,  however,  deposited  at 
Guajara,  he  found  to  be  scales  from  butterflies'  wings.  He  also 
obtained  a  specimen  of  atmospheric,  dust  which  had  fallen  all  over 
the  Ganarian  islands,  and  another  which  had  fallen  at  sea.  By  the 
microscopical  examination  of  these,  with  a  power  of  400  linear,  hardly 
anything  could  be  made  out  but  particles  of  sand.  "  The  colour  of 
either  was  mostly  an  ochry  yellow  with  an  occasional  bright'  red, 
more  rarely  a  green  fragment ;  but  nothing  organic  could  be  clearly 
distinguished  of  a  diatomaceous  character ;  the  forms  of  almost  all 
the  particles  being  like  quartz  rocks  in  miniature."  ('  Report,'  pp. 
570,671.) 

From  its  characters  and  the  concomitant  phenomena,  it  may  be 
inferred  that  the  haze  described  in  the  following  extract  from  Dr. 
Joseph  D.  Hooker's  '  Himalayan  Journals '  (vol.  ii.  p.  409),  is  the  dust- 
haze,  occurring  at  altitudes  in  the  Himalaya,  nearly  corresponding  to 
those  at  which  it  exists,  as  we  have  seen,  over  the  island  of  Teneriffe,  and 
on  the  mountains  of  South  Africa.  "  Two  phenomena  particularly 
obstruct  radiation  in  Sikkim — the  clouds  and  fog  from  the  end  of 
May  tiU  October,  and  the  haze  from  February  till  May.  Two  months 
alone  are  usiially  clear ;  one  before  and  one  after  the  rains,  when  the 
air,  though  still  humid,  is  transparent.  The  haze  has  never  been  fully 
explained,  though  a  well-known  phenomenon.  On  the  plains  of  India, 
at  the  foot  of  the  hills,  it  begins  generally  in  the  forenoon  of  the 
cold  season,  with  the  rise  of  the  west  wind ;  and,  in  February  espe- 
cially, obscures  the  sun's  disc  by  noon ;  frequently  it  lasts  throughout 
the  twenty-four  ho\u«,  and  is  usually  accompanied  by  great  dryness  of 
the  atmosphere.  It  gradually  diminishes  in  ascending,  and  I  have 
never  experienced  it  at  10,000  feet;  at  7000,  however,  it  very  often, 
in  April,  obscures  the  snowy  ranges  thirty  miles  off,  which  are  bright 
and  defined  at  sunrise,  and  either  pale  away,  or  become  of  a  lurid 
yellow-red,  according  to  the  density  of  this  haze,  till  they  disappear  at 
10  a.m.  I  believe  it  always  accompanies  a  south-west  wind  (which 
is  a  deflected  current  of  the  north-west)  and  dry  atmosphere  in 
Sikkim." 

Hermann  Schlagintweit  has  noticed  the  diminution  of  the  solar 
radiation  by  the  dust-storms  of  India,  and  observed  a  peculiar  color- 
ation of.  the  sun,  which  he  thinks  is  their  regular  concomitant  when 
the  air  has  lost  a  certain  amount  of  transparency.  "  In  dust- 
storms,"  he  remarks,  "  the  sky  has,"  as  iii  fogs,  "  a  decidedly  reddish 
colour,  which  in  this  case  is  that  of  the  dust  itself,  but  the  sun's  disc 
is  blue,  a  phenomenon  evidently  connected  with  the  suspension  of 
solid  particles  in  the  air.  I  observed  this  colour  best  on  the  6th  of 
April  1856,  at  Futtehpore.  The  hot  wind  lasted  from  12h.  45m.  to  6h. 
10m.  p.m.,  and  stopped  very  suddenly  after  sunset.  The  sun  was  very 
much  obscured  as  early  as  1  p.m.,  and  had  then  assiuned  this  blue 
appearance  so  decidedly,  that  it  looked  like  the  sun's  disc  seen 
through  a  dark-blue  glass ;  the  shadow  of  a  thin  cylinder  falling  on 
white  paper  was  nevertheless  well  defined  and  reddish,  showing  that 
the  illuminated  paper  had  received  rays  of  the  (complementary)  bluish 
colour.  The  blue  colour  of  the  sun,  though  the  light  was  gradually 
diminished, lasted  until  5h.  19m.  p.m.,  when  the  sun  had  a  height  only  of 
about  15  degrees;  then  the  disc  soon  disappeared  entirely  behind  the 

clouds  of  dust The  temperature  of  the  air  diminished  with 

the  increase  of  the  wind  and  discoloration  of  the  air."  ('  Joum.  of  the 
Asiat.  Soc.  of  Bengal,'  vol  xxv.,  1856,  pp.  564,  565.)  Whatever  depen- 
dence, however,  the  blue  colour  of  the  sim  may  have  upon  the 
presence  of  solid  particles  in  such  cases,  its  cause,  in  other  instances, 
is  certainly  a  particular  condition  of  the  aqueous  vapour  in  the  air. 
[Metkors  ;  Meteorology  ;  Volcanoes  :  Winds.] 

DUTCH  LIQUID.     [Ethyline.] 

DUTY.  ^  [KiOHT.] 

DUUMVIRI,  the  name  given  to  rarious  magistrates  in  the  republic 
of  Rome,  as  weU  as  in  the  colonia  and  municipia,  who  were  elected  in 
pairs  for  the  discharge  of  any  claaa  of  duties.  We  find  the  name 
applied  to  six  different  sets  of  functionaries  at  different  periods.  The 
&at  duumvirate  on  record  was  composed  of  the  two  judges  8f  blood 
(M^umviri  perdueUumu),  appointed  by  Tullus  Hostilius  for  the  trial  of 
P.  Horatius,  indicted  for  the  murder  of  his  sister,  a  crime  of  so  great 
a  nature  as  to  be  deserving  of  capital  punishment  {perduelUo).  The 
criminal  condemned  to  death,  as  the  hctor  appeared  with  the  fatal 
cord,  claimed  his  right  of  appeal  to  the  people,  which  Tbeing  allowed 


him,  he  was  acquitted,  as  Livy  says,  by  them,  "  admlratione  magis  vir- 
tu tis  quam  jure  causae."  (Liv.  i.  26.)  This  oiEce  was  exercised  by 
Tarquinius  Superbus  alone,  for  tyrannical  purposus  (Lir.  i.  49),  and 
afterwards  by  the  consuls  (Liv.  ii.  5),  who  were  indeed  a  duumvirate. 
Whether  these  duumviri  were  the  same  as  the  qucegtores  parricidii,  as 
Niebuhr  supposes;  or  whether  they  were  distinct  official  personages 
during  the  kingly  dynasty,  is  a  question  involved  in  the  same  obscurity 
as  most  other  points  relating  to  this  period  of  Roman  history.  It  cer- 
tainly would  appear  that  the  two  terms  are  confounded  by  ancient 
writers,  some  calling  the  judges  appointed  to  preside  at  the  trial  of 
capital  offences  quaest.  parric.  others  calling  them  duimi.  perduel.  (cf. 
Liv.  i.  26,  d.  1, 2, 2,  23,  and  Festus  sub  voc.  parici  et  sororitim).  But  there 
is  no  doubt  that  they  were  distinct  officials  after  the  fall  of  the  kingly 
power,  and  in  the  republican  times,  for  while  the  one  set,  the  quacstores, 
were  regularly  appointed  by  the  year,  the  others  were  rarely  and  only 
on  great  occasions  summoned  to  work.  (cf.  Liv.  ii.  41,  vL  20;  Dion 
Cass,  xxxvii.  27 ;  Aul.  Gel.  xvii.  21,  and  Cic.  Pro  Rabicio,  c.  iv.  2.) 
The  duumviri  saa'orum,  who  took  care  of  and  interpreted  the  Sibylline 
Books,  were  also  a  very  ancient  magistracy,  ascribed  by  the  old 
legends  to  the  last  Tarquin,  and  summoneid  into  being  on  such 
dreadful  emergencies  as  Livy  records.  (Liv.  iv.  21.)  Niebuhr  thinks 
('  Hist,  of  Rome,'  i  p.  504,  Engl,  tr.)  that  the  number  was  dictated  by 
a  wish  to  deal  evenly  with  the  first  two  tribes,  the  Ramnes  and  the 
Tities.  Besides  these  there  were  the  duumviri  jure  dicundo,  who  were 
the  highest  magistrates  in  the  mimicipal  towns  and  colonies  (cf.  Cic. 
Agr.  Leg.  ii.  34,  D.  2,  8,  D.  15,  1.  8,  §  ult.  D.  47,  10,  13.  5),  some- 
times  called  consuls  (Cic.  in  Pison.  cxi.),  and  sometimes  even  dic- 
tator and  qua3stor.  Their  jurisdiction,  according  to  Bavigny,  was, 
under  the  republic,  unlimited  in  civil  matters,  but  was  restricted 
within  the  limits  mentioned  in  the  digest  and  code  in  Imperial  times. 
The  duumviri  quinquennalea,  or  the  censors  in  the  municipal  towns ; 
distinct  personages  from  the  above  magistrates  ;  the  duumviri 
specially  appoint^  for  the  purpose  of  building  or  dedicating  temples 
(Liv.  i.  28,  xxii.  33) ;  and  the  duumviri  navales,  who  were  two  officers, 
first  elected  in  the  year  433  A.U.C.  (Liv.  '  Epit.*  lib.  xii. ;  Kiebuhr's 
'  Romische  Geschichte,'  translated  by  W.  Smith  and  L.  Schmitz, 
edit.  1851,  vol.  iii.  p.  241.)  Their  duty  was  to  collect,  equip,  man, 
and  command  the  fleets  of  the  republic.  (Liv.  ix.  30 ;  xl.  18  and  26.) 
At  the  time  of  the  first  Runic  war  the  office  no  longer  existed. 

DWARF  is  a  technical  term  employed  by  gardeners  to  distinguish 
fruit-trees  whose  branches  proceed  from  close  to  the  ground  from 
riders  or  standards  whose  original  stocks  are  several  feet  in  height. 

DWARFING  TREES.  Nature,  in  many  respects,  can  be  made  to 
deviate  from  her  ordinary  course  of  procedure,  in  order  to  be  subser- 
vient to  the  purposes  of  men.  In  nothing  is  this  fact  more  apparent 
than  in  the  various  modes  of  dwarfing  trees. 

The  trees  of  our  orchards  and  forests,  for  example,  which  grow 
naturally  to  a  considerable  size,  can  be  made  to  assume  all  the  appear- 
ances of  maturity  and  age  while  only  a  few  feet  high ;  a  forest  in 
miniature  can  thus  be  created,  which  has  a  very  grotesque  and  curious 
appearance.  There  are  various  methods  of  producing  this  effect ;  such 
as  selecting  peculiar  kinds  of  stocks  and  grafting  upon  them.  For 
example,  if  the  pear-tree  be  grafted  upon  the  quince  stock,  or  the  peach 
upon  the  plum,  their  growth  is  very  much  retarded,  and  their  ultimate 
size  is  comparatively  small;  the  same  effect  is  produced  upon  all  other 
trees  where  there  is  a  difference  between  the  tissue  of  the  stock  and  that 
of  the  scion  which  has  been  grafted  upon  it ;  or  if  dwarf  varieties  be 
grafted  upon  stocks  of  a  similar  constitution,  though  taller  in  growth, 
the  former  will  still  retain  their  original  character.  Again,  if  the 
branches  be  bent,  and  the  flow  of  the  sap  in  any  way  impeded,  or  if  a 
quantity  of  the  fibrous  roots  be  cut  away,  and  noiurishmeut  more 
sparingly  supplied  to  the  branches,  we  arrive  at  the  same  results. 

Sometimes  trees  are  dwarfed  by  very  severe  pruning,  particularly  if 
this  operation  be  performed  in  summer;  and,  although  they  evidently 
try  for  a  length  of  time  to  overcome  this  obstruction  to  their  natunQ 
size,  yet  they  eventually  assume  a  dwarfed  and  stunted  habit,  which, 
with  a  little  care,  may  be  retained  for  many  years.  The  Chinese  in 
particular  have  carried  this  practice  to  a  great  extent,  and  they  orna- 
ment their  fanciful  gardens  with  miniature  forests  of  elms,  junipera, 
and  other  timber  trees. 

The  methods  of  dwarfing  employed  by  the  Chinese  are  the  following : 
young  trees  of  various  sorts  are  planted  in  flat  porcelain  vessels,  and 
receive  only  so  much  water  as  is  sufficient  to  keep  them  alive ;  in  a 
very  short  time  the  pots  are  completely  filled  with  roots,  which,  being 
henuned  in  on  all  sides,  cannot  obtain  a  sufficient  quantity  of  nutri- 
ment, and,  as  a  matter  of  coiuise,  the  growth  of  the  stem  and  branches 
is  thus  impeded.  The  Chinese  sJso  pinch  off  the  ends  from  the  yoimg 
shoots,  mutilate  the  roots,  lacerate  the  bark,  tie  down  the  branches, 
and  break  many  of  them  half  through ;  in  sliort,  by  every  means  in  their 
power  they  contrive  to  check  growth,  so  that,  stunted  and  deformed 
by  these  means,  the  trees  soon  assume  all  the  marks  of  age  when  only 
two  or  three  feet  high. 

There  is  another  method  of  producing  dwarf  trees,  which  may  be 
termed  accidental :  namely,  selecting  dwarf  individuals  and  obtaining 
seed  from  them.  It  is  well  known  that  when  the  young  seed  is  fer- 
tilised by  the  influence  of  the  pollen  belonging  to  its  own  flower,  or  to 
the  same  plant  upon  which  it  grows,  the  future  progeny  so  produced 
partakes  generally  in  a  large  degree  of  the  natiu^  of  the  parent  from 
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which  ib  originates.  Now,  if  seed  be  carefully  obtained  from  a  variety 
rather  more  dwarf  than  uBual,  some  of  the  plants  produced  by  that 
seed  will  be  somewhat  more  dwarf  than  their  parents.  The  most 
dwarfed  individuals  again  selected  for  seed  will  originate  a  race  yet 
more  dwarf  than  themselves;  and  thus,  with  patience  and  by  suc- 
cessive generations,  a  variety  only  a  few  inches  high  may  be  obtained 
from  a  species  two  or  three  feet  high,  or  even  hiRher.  This  is  the 
origin  of  dwarf  roses,  dahlias,  and  other  common  cultivated  flowers. 

With  the  exception  of  this  last-mentioned,  method,  all  the  others, 
however  diflferent  they  may  seem,  proceed  from  the  same  principle ; 
for  whether  we  graft  upon  stocks  whose  tissue  differs  in  organisation 
from  the  scion,  or  whether  we  bend  the  branches,  or  cut  or  confine 
the  roots,  we  prevent  the  full  flow  of  the  sap  in  all  such  cases, 
and  thus  advance  the  age  of  puberty  and  bring  on  a  fruit-bearing 
state.  When  plants  have  arrived  at  this  stage  of  existence,  all 
their  energies  are  directed  to  the  formation  of  fruit ;  hence  forcing  a 
tree  into  an  early  state  of  fruit  bearing  is  almost  synonymous  with 
dwarfing  it. 

DYEING  is  the  art  of  staining  textile  substances  with  permanent 
colours.  To  cover  their  surfaces  with  colouring  matters  removable  by 
daily  use  would  be  to  apply  a  pigment  rather  than  to  conmiunicate  a 
dye.  Dye-8tufi&  can  penetrate  the  minute  pores  of  vegetable  and 
animal  fibres  only  when  presented  to  them  in  a  state  of  solution,  and 
they  can  constitute  fast  colours  only  by  passing  afterwards  into  the 
state  of  insoluble  compounds  with  the  fibres  themselves.  Dyeing  thus 
appears  to  be  altogether  a  chemical  process,  and  to  require  for  its  due 
explanation  and  practice  an  acquaintance  with  the  properties  of  the 
elementary  bodies,  and  the  laws  which  regulate  their  combinations. 
It  is  true,  nevertheless,  that  many  operations  of  this,  as  of  other 
chemical  arts,  have  been  practised  from  the  most  ancient  times,  long 
before  any  just  views  were  entertained  of  the  nature  of  the  changes 
that  took  place.  Mankind,  equally  in  the  rudest  and  most  refined 
state,  have  always  sought  to  gratify  the  love  of  distinction  by  staining 
their  dress,  sometimes  even  their  skin,  with  gaudy  colours.  Moses 
speaks  of  raiment  dyed  blue,  and  purple,  and  scarlet,  and  of  sheep- 
skins dyed  red, — circumstances  wluch  indicate  no  small  degree  of 
tinctorial  skill  He  enjoins  purple  stufb  for  the  works  of  the  taber- 
nacle and  the  vestments  of  the  high  priest. 

In  the  article  Calico  Printing  we  have  shown  from  Pliny  that  the 
ancient  Egyptians  cultivated  that  art  with  some  degree  of  scientific 
precision :  seeing  that  they  knew  the  use  of  mordants,  or  of  those  sub- 
stances which,  though  they  may  impart  no  colour  themselves,  yet 
enable  white  cloth  to  absorb  colouring  drugs.  Tyre,  however,  was 
the  nation  of  antiquity  which  made  dyeing  its  chief  occupation  and  the 
staple  of  its  commerce.  There  is  little  doubt  that  purple,  the  sacred 
symbol  of  royal  and  sacerdotal  dignity,  was  a  colour  discovered  in  that 
city,  and  that  the  discovery  and  use  of  the  dye  contributed  to  the  opu- 
lence and  grandeur  of  the  place.  Homer  marks  the  value  as  well  as 
antiquity  of  this  dye,  by  describing  his  heroes  as  arrayed  in  purple 
robes.  Purple  habits  are  mentioned  among  the  presents  made  to 
Gideon  by  the  Israelites  from  the  spoils  of  the  kings  of  Midian.  The 
juice  employed  for  communicating  this  dye  was  obtained  from  two 
different  kinds  of  shell-fish,  described  by  Pliny  under  the  names  of 
purpura  and  buccinum  ;  and  was  extracted  from  a  small  vessel,  or 
sac,  in  their  throats,  to  the  amount  of  only  one  drop  from  each  animal. 
A  darker  and  inferior  colour  was  also  procured  by  crushing  the  whole 
substance  of  the  buccinum.  A  certain  quantity  of  the  juice  collected 
from  a  vast  number  of  shells  being  treated  with  sea-salt,  was  allowed 
to  ripen  for  three  days ;  after  which  it  was  diluted  with  five  times  its 
bulk  of  water,  kept  at  a  moderate  heat  for  six  days  more,  occasionally 
skimmed  to  separate  the  animal  membranes,  and  when  thus  clarified 
was  applied  directly  as  a  dye  to  white  wool,  previously  prepared  for 
this  purpose  by  the  action  of  lime-water,  or  of  a  species  of  lichen  called 
fucus.  Two  operations  were  requisite  to  communicate  the  finest 
Tyrian  purple  :  the  first  consisted  in  phmging  the  wool  into  the  juice 
of  the  purpura ;  the  second,  into  that  of  the  buccinum.  Fifty  drachms 
of  wool  requu-ed  one  hundred  of  the  former  liquor,  and  two  hundred  of 
the  latter.  Sometimes  a  preliminary  tint  was  given  with  coccus,  the 
kermes  of  the  present  day,  and  the  cloth  received  merely  a  finish  from 
the  precious  animal  juice.  The  coloiurs,  though  probably  not  nearly  so 
brilliant  as  those  producible  by  our  cochineal,  seem  to  have  been  very 
durable,  for  Plutarch  says,  in  his  '  Life  of  Alexander'  (chap.  86),  that 
the  Greeks  found  in  the  treasury  of  the  King  of  Persia  a  large  quantity 
of  purple  cloth,  which  was  as  beautiful  as  at  fircit,  though  it  was  190 
years  old.  The  diflficulty  of  collecting  the  purple  juice,  and  the 
tedious  complication  of  the  dyeing  process,  made  the  purple  wool  of 
Tyre  so  expensive  at  Rome  that  in  the  time  of  Augustus  a  pound  of  it 
cost  nearly  30/.  of  o\ir  money.  Notwithstanding  this  enormous  price, 
such  was  the  wealth  accumulated  in  that  capital,  that  many  of  its 
leading  citizens  decorated  themselves  in  purple  attire,  till  the  em- 
perors arrogated  to  themselves  the  privilege  of  wearing  purple,  and 
prohibited  its  use  to  every  other  person.  This  prohibition  so  much 
discouraged  the  art  of  dyeing  purple  as  eventually  to  occasion  its 
extinction,  first  in  the  western  and  then  in  the  eastern  empire,  where, 
however,  it  existed  in  certain  imperial  manufactories  till  the  11th 
century. 

Dyeing  was  little  cultivated  in  ancient  Greece.  The  people  of  Athens 
wore,  generally,  woolleu  dreeseB  of  the  natural  colour.  But  the  Romans 


must  have  bestowed  some  pains  upon  this  art.  In  the  games  of  the 
circus,  parties  were  distinguished  by  colours.  Four  of  these  are 
described  by  Pliny, — ^the  green,  the  orange,  the  gray,  and  the  white. 
The  following  ingredients  were  used  by  their  dyers :  a  crude  native 
alum  mixed  with  copperas,  copperas  itself,  blue  vitriol,  alkanet,  lichen 
rocellus  or  archil,  broom,  madder,  woad,  nut-gaUs,  the  seeds  of  pome- 
granate, and  of  an  Egyptian  acacia. 

The  modems  have  obtained  from  the  New  World  several  dye-drugs 
unknown  to  the  ancients,  such  as  cochineal,  quercitron,  Brazil  wood, 
logwood,  anoatto,  &c. ;  and  they  have  discovered  the  art  of  using  indigo 
as  a  dye,  which  the  Romans  knew  only  as  a  pigment.  But  the  vast 
superiority  of  our  dyes  over  those  of  former  times  must  be  ascribed 
principally  to  the  employment  of  pure  alum  and  solution  of  tin  as  mor- 
dants, either  alone  or  mixed  with  other  bases ;  substances  which  give  to 
our  common  dye-stiiffe  remarkable  depth,  durability, and  lustre.  Another 
improvement  in  dyeing  of  more  recent  date  is  the  application  to  textile 
substances  of  metallic  compounds,  such  as  Prussian  blue,  chrome  yellow, 
manganese  brown,  &c. 

Indigo,  the  innoxious  and  beautiful  product  of  an  interesting  tribe 
of  tropical  plants,  which  is  adapted  to  form  the  most  useful  and  sub- 
stantial of  all  dyes,  was  actually  denounced  as  a  dangerous  drug,  and 
forbidden  to  be  used,  by  our  parliament  in  the  reign  of  Queen  Elizabeth. 
An  Act  was  passed  authorising  searchers  to  bum  both  it  and  logwood 
in  every  dye-house  where  they  could  be  found.  This  Act  remained  in 
full  force  till  the  time  of  Charles  II. ;  that  is,  for  a  great  part  of  a 
century.  The  purpose  of  this  statute  was  professedly  t.o  check  the  use 
of  two  dye-drugs  supposed  to  be  dangerous ;  but  it  is  probable  that 
the  legislation  was  suggested  by  the  growers  or  makers  of  certain 
English  dnigs,  to  favour  their  monopoly. 

Mr.  Delaval  made  many  ingenious  experiments  to  prove  that  the 
particles  of  dye-stuffs  possess  no  power  of  reflecting  ught,  and  that, 
therefore,  when  viewed  upon  a  dark  ground,  they  all  appear  black, 
whatever  colour  they  may  exhibit  when  seen  by  light  transmitted 
through  them.  He  hence  inferred  that  the  difference  of  colour  shown 
by  dyed  cloths  is  owing  to  the  white  light  which  is  reflected  from  the 
textile  fibres  being  decomposed  in  its  passage  through  the  superinduced 
colouring  particles.  We  think  it  more  than  probable  that  this  con- 
clusion is  in  some  respects  incorrect,  and  that  the  aluminous,  iron,  and 
tin  bases  form  combinations  with  dye-stuffs  which  are  capable  of 
reflecting  light,  independent  of  the  reflection  from  the  fibre  itself. 
There  can  be  no  doubt,  however,  that  this  latter  reflected  light  adds 
greatly  to  the  brightness  of  the  tints,  and  that  the  whiter  the  textile 
substance  is,  the  better  dye  it  will,  generally  speaking,  receive.  It  is 
for  this  reason  that  scouring  or  bleaching  of  the  stuffs  is  usually 
prescribed  as  a  process  preliminary  to  dyeing. 

Bergman  appears  to  have  been  the  first  who  referred  to  chemical 
affinities  the  phenomena  of  dyeing.  Having  plunged  wool  and  silk  into 
two  separate  vessels,  containing  solution  of  indigo  in  sulphuric  acid 
diluted  with  a  great  deal  of  water,  he  observed  that  the  wool  abstracted 
much  of  the  colouring  matter,  and  took  a  deep  blue  tint,  but  that  the 
silk  was  hardl J' changed.  He  ascribed  this  difference  to  the  greater 
afiinity  subsisting  between  the  particles  of  sulphate  of  indigo  and 
wool,  than  between  these  and  silk ;  and  he  showed  that  the  affinity 
of  the  wool  is  sufficiently  energetic  to  render  the  solution  colour- 
less by  attracting  the  whole  of  the  indigo,  while  that  of  the  silk 
can  separate  only  a  Uttlo  of  it.  He  thence  concluded  that  dyes  owe<l 
both  their  permanence  and  their  depth  to  the  intensity  of  that  at- 
tractive force. 

We  have  therefore  to  consider  in  dyeing  the  play  of  affinities 
between  the  liquid  medium  in  which  the  dye  is  dissolved  and  the 
fibrous  substance  to  be  dyed.  When  wool  is  plunged  in  a  solution 
containing  cochineal,  tartar,  and  salt  of  tin,  it  readily  assumes  a  beau- 
tiful scarlet  hue ;  but  when  cotton  is  subjected  to  the  same  bath  it 
receives  only  a  feeble  pink  tinge.  Dufay  took  a  piece  of  cloth  woven 
of  woollen  warp  and  cotton  weft,  and  having  exposed  it  to  the  fulling- 
mill  in  order  that  both  kinds  of  fibre  might  receive  the  same  treatment, 
he  then  subjected  it  to  the  scarlet  dye ;  he  foimd  that  the  woollen 
threads  became  of  a  vivid  red,  while  the  cotton  continued  white.  By 
studying  these  differences  of  affinity,  and  by  varying  the  preparations 
and  processes,  with  the  same  or  different  dye-stuffs,  we  may  obtain 
an  indefinite  variety  of  colours  of  variable  solidity  and  depth  of 
shade. 

Dye-stuffs,  whether  of  vegetable  or  animal  origin,  though  susceptible 
of  solution  in  water,  and,  in  this  state,  of  penetrating  the  pores  of 
fibrous  bodies,  seldom  possess  alone  the  power  of  fixing  their  particle? 
so  durably  as  to  be  capable  of  resisting  the  action  of  water,  light,  and 
air.  f^or  this  purpose  they  require  to  be  aided  by  another  class  of 
bodies,  already  alluded  to,  which  bodies  may  not  possess  any  colour  in 
themselves,  but  serve  in  this  case  merely  as  a  bond  of  union  between 
the  dye  and  the  substance  to  be  dved.  These  bodies  were  supposed,  in 
the  infancy  of  the  art,  to  seize  the  fibres  by  an  agency  analogous  to 
that  of  the  teeth  of  animals,  and  were  hence  called  mordants,  from  the 
Latin  verb  mordere,  to  bite.  But  the  term  derived  from  it  has  gained 
such  a  footing  in  the  language  of  the  dyer  that  all  writers  upon  his 
art  are  compelled  to  adopt  it. 

Mordants  may  be  regaled,  in  general,  as  not  only  fixing  but  also 
occasionally  modifying  the  dye,  by  forming  with  the  oolouring  particles 
an  insoluble  compound,  which  is  deposited  within  the  textile  fibres. 
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Such  dyca  as  are  capable  of  passing  from  the  soluble  into  the  in- 
soluble state,  and  of  thus  becoming  permanent,  without  the  addition 
of  a  mordant,  have  been  called  substantive,  and  all  the  others  have 
been  called  adjective  colours.  Indigo  and  tannin  are  perhaps  the 
only  dyes  of  organic  origin  to  which  the  title  substantive  can  be  ap- 
plied, and  even  they  probably  are  so  altered  by  atmospheric  oxygen, 
in  tiieir  fixation  upon  stufib,  as  to  form  no  exception  to  the  true 
theory  of  mordants. 

Mordants  are  of  primary  importance  in  dyeing ;  they  enable  us  to 
vary  the  colours  almost  indefinitely  with  the  same  dye,  to  increase 
their  lustre,  and  to  give  them  a  durability  which  they  otherwise 
could  not  possess.  A  mordant  is  not  always  a  simple  agent ;  but  in 
the  mixture  of  which  it  consists  various  compounds  may  be  formed, 
so  that  the  substances  may  not  act  directly,  but  through  a  series  of 
transformations.  The  China  blue  process  [Calico  Printing]  afibrds 
a  fine  illustration  of  this  truth.  Sometimes  the  mordant  is  mixed 
with  the  colouring  matters ;  sometimes  it  is  applied  by  itself  first  of 
all  to  the  stuff;  and  at  others  both  these  methods  are  conjoined. 
We  may  dye  successively  with  liquors  containing  different  substances, 
which  will  act  differently  according  to  the  different  mordants  succes- 
sively employed.  One  solution  will  give  up  its  base  to  the  stuff  only 
when  aided  by  heat ;  another  acts  better  and  more  uniformly  when 
cold,  though  this  is  a  rarer  case. 

When  a  mordant  consists  of  a  changeable  metaUtc  oxide,  as  of  iron 
or  tin,  unless  great  nicety  be  used  in  its  apphcation,  either  no  effect 
or  an  injurious  one  may  be  produced  upon  the  dye.  All  these  circum- 
stances prove  how  necessary  it  is  for  the  dyer  to  be  thoroughly  versed 
in  chemical  science.  Each  of  the  great  dye-works  in  Alsace,  cele- 
brated for  the  beauty  and  fixity  of  their  colours,  is  superintended  in 
the  laboratory  department  by  a  gentleman  who  has  studied  chemistry 
for  two  or  more  sessions  in  the  universities  of  Paris  or  some  other 
eminent  schools.  The  English  cotton  dyers,  twenty  or  thirty  years 
ago,  were  far  inferior  in  skill  to  those  of  France;  but  they  have 
recently  made  great  advances.  Now  many  of  the  Manchester  houses 
have  chemists  (some  of  them  men  of  great  attainments),  and  no  doubt 
in  other  towns  also;  and  for  smaller  establishments  there  are  pro- 
fessional consulting  chemists. 

The  first  principle  of  dyeing  fast  colours,  we  have  seen,  consists  in 
causing  the  colouring  matter  to  undergo  such  a  change,  when  deposited 
upon  Uie  wool  or  other  stuffi?,  as  to  become  insoluble  in  the  liquor  of 
the  dye-bath.  The  more  powerfully  it  resists  the  action  of  other 
external  agents,  the  more  solid  or  durable  is  the  dye.  Genemlly 
speaking,  a  piece  of  well-dyed  cloth  should  not  be  materially  affected 
by  hot  water,  by  soap  and  water,  by  exposure  to  air  and  light,  by 
dilute  nitric  acid,  or  even  by  very  dilute  aqueous  chlorine. 

In  the  following  details  concerning  the  art  of  dyeing  we  shall  con- 
sider principally  its  application  to  wool  and  silk,  having  already 
treated,  in  tlie  article  Calico  Printing,  of  what  is  peculiair  to  cotton 
and  linen. 

The  operations  to  which  wool  and  silk  are  subjected  preparatory  to 
being  dyed  are  intended,  1,  to  separate  certain  foreign  matters  from 
the  animal  fibre ;  2,  to  render  it  more  apt  to  unite  with  such  colouring 
particles  as  the  dyer  wishes  to  fix  upon  it,  as  also  to  take  therefrom  a 
more  hvely  and  agreeable  tint,  as  well  as  to  be  less  liable  to  soil  in 
use.  The  matters  foreign  to  the  fibre  are  either  such  as  are  naturally 
associated  with  it  during  its  production  by  the  animal,  such  as  have 
been  added  to  it  in  the  spinning  and  weaving  operations,  or  such  as 
have  been  accidentally  applied. 

Silk  is  scoured  by  means  of  boiling  in  soap  and  water,  whereby  it  is  freed 
from  a  varnish,  improperly  called  gum.  This  consists  of  an  azotised 
compound,  which  may  be  separated  in  a  gelatinous  form  by  cooling  the 
hot  water  saturated  with  it.  It  constitutes  about  a  fourth  part  of  the 
weight  of  most  raw  silks,  and  contains  a  little  colouring  matter  of  an 
orange  or  yellow  hue.  When  silk  is  required  to  be  extremely  white, 
either  to  be  woven  in  that  state,  or  to  receive  the  brightest  and  purest 
dyes,  it  should  be  exposed  to  the  action  of  humid  sulphurous  acid.  For 
dark  dyes,  silk  need  not  be  scoured  at  all,  in  which  case  it  preserves 
its  whole  weight.  Wool  is  first  washed  in  running  water  to  separate 
its  coarser  impurities;  it  is  then  deprived  of  its  yaHc  (a  species  of 
animal  soap  secreted  from  the  skin  of  the  sheep)  either  by  che  action  of 
ammoniacal  urine,  by  soap  and  water,  or  by  a  weak  lye  of  carbonate 
of  soda.  Common  wools  lose  in  this  way  from  20  to  50  per  cent, 
of  their  weight,  and  merino  w^ools  still  more.  They  receive  their 
final  bleachiog  by  the  fumes  of  burning  sulphur,  or  by  aqueous 
sulphurous  acid. 

Wools  present  remarkable  differences  in  their  aptitude  of  combining 
with  dye-stuffs,  depending  upon  the  different  structure  of  the  im- 
brications of  the  filaments.  The  colouring  particles  seem  to  insinuate 
themselves  at  these  pores  with  greater  or  less  facility,  and  to  be 
retained  with  greater  or  less  force,  according  to  the  magnitude  and 
form  of  the  orifices.  This  difference  in  dyeing,  therefore,  is  not  due 
to  the  repulsive  action  of  fatty  matter,  as  has  been  conmionly  supposed, 
since  it  still  exists  in  wool  even  when  every  particle  of  grease  has  been 
removed  from  it  by  alcohol  and  ether.  A  boiling  in  a  solution  of 
bran  is  often  had  recourse  to,  in  order  to  make  wool  take  the  dye  more 
readily  and  equally;  but  a  hot  lye  containing  one -half  percent,  of 
crystallised  carbonate  of  soda  answers  much  better.  When  heated  to 
the  temperatiure  of  140°  or  150°  Fahr.,  the  wool  should  be  immersed 


in  that  liquor,  and  turned  about  for  half  an  hour.  The  wool  receiTea 
a  faint  yellowish  tint  from  this  bath,  but  it  speedily  becomes  white  on 
exposure  to  air ;  or  it  may  be  whitened  at  once  by  passing  it  through 
tepid  water  containing  a  very  small  quantity  of  muriatic  acid.  The 
yellow  colour  is  most  probably  occasioned  by  the  reaction  of  the 
sulphur  and  iron  contained  in  the  wool. 

According  to  the  experiments  of  Thenard  and  Hoard,  alum  combines 
with  wool  in  the  state  of  a  salt,  without  separation  of  its  acid  consti- 
tuent. Wool  boiled  with  a  solution  of  tartar  decomposes  a  portion  of 
it  completely ;  some  of  the  acid  and  a  little  of  the  tartar  combine 
with  the  wool,  while  a  neutral  tartrate  of  potash  remains  in  the  bath. 
This  fact  is  interesting  in  reference  to  the  scarlet  dye,  showing  the 
important  part  which  tartaric  acid  here  performs. 

Tinctorial  colours  are  either  simple  or  compound.  The  simple  are 
black,  brown  or  dun,  blue,  yellow,  and- red;  the  compound  are  gray, 
purple,  green,  orange;  and  other  numerous  modifications,  all  pro- 
ducible by  the  mixture  of  simple  colours.  We  shall  treat  here  of  only 
Uack  and  brovm,  in  the  present  place. 

1.  Black. — If  we  apply  to  a  white  stiiff  blue,  red,  and  yellow,  in  certain 
proportions,  the  resulting  colour  will  be  black.  Proceeding  on  this 
principle,  Castel  asserted  that  15  parts  of  blue,  5  of  red,  and  3  of 
yellow,  will  produce  a  perfect  black  ;  but  in  making  this  statement 
he  was  influenced  rather  by  theoretical  than  practical  considerations. 
In  fact  he  has  afforded  us  no  means  of  procuring  these  simple  colours 
in  an  absolute  state.  It  is  undoubtedly  true,  however,  that  red,  yellow, 
and  blue,  employed  in  adequate  quantities,  will  produce  black  :  because 
they  will  together  absorb,  or  obstruct  the  passage  of  all  coloured  light, 
or,  in  other  words,  cause  its  total  privation,  whence  blackness  must 
result.  If  we  suppose  a  piece  of  cloth,  to  which  these  three  colours 
have  been  communicated,  but  not  in  such  proportions  as  to  produce  a 
pure  black,  we  shall  have  a  tint  corresponding  to  the  colour  that 
is  in  excess ;  as,  for  example,  a  blue,  violet,  red,  or  greenish  6/ari; ; 
and  with  paler  tints  we  shall  have  a  bliiish,  violet,  red,  or  greenish 
ffray. 

Gall-nuts,  and  a  salt  of  iron,  so  generally  employed  for  the  black  dye, 
give  merely  a  violet  or  greenish-gray,  and  never  a  pure  black.  The 
pyrolignite  of  iron,  which  contains  a  brown  empyreumatic  matter,  pro- 
duces a  brown  inclining  to  greenish-yellow  in  light  shades,  and  to 
chestnut-brown  in  dark  hues.  By  galling  cotton  and  silk,  after  a  bath 
of  pyrolignite  of  iron,  and  repeating  the  processes  several  times,  a 
tolerably  pure  black  may  be  procured.  Galls,  logwood,  and  a  salt  of 
iron  (copperas)  produce  merely  a  very  deep  violet-blue ;  but  if  they  be 
applied  to  wool  in  a  hot  bath,  with  frequent  exposure  to  air,  the  log- 
wood induces  a  brownness  which  is  &vourable  to  the  formation  of 
black. 

The  black  dye  for  hats  is  communicated  by  logwood,  copperas,  and 
verdigris  mixed  in  certain  proportions  in  the  same  hath ;  from  that 
mixture  there  results  a  vast  quantity  of  an  ochreous  muddy  precipi- 
tate, amounting  to  25  per  cent,  of  the  copperas  employed.  This  mud 
forms  a  deposit  upon  the  hats  which  not  only  corrodes  the  fine  beaver 
filaments,  but  causes  both  them  and  the  felt  to  turn  speedily  of  a  rusty 
brown.  A  well-dyed  black  hat  should  retain  its  original  tint  as  long  as 
it  lasts, — a  condition  seldom  realised.  Beaver  hats,  however,  to  which 
these  remarks  refer,  have  been  almost  superseded  by  those  covered 
with  silk  plush,  to  which  a  different  process  of  dyeing  appUes. 

Since  gall-nuts  give  a  blue  precipitate  with  the  peroxide  salts  of  iron, 
they  are  occasionally  replaced  by  sumach,  bablah,  &c. ;  but  account 
should  be  taken  in  this  substitution  of  the  proportions  of  red  or  yellow 
colouring  matter  in  these  substances,  relatively  to  the  tannin  which 
alone  forms  the  blue  precipitate.  When  a  black  of  the  best  possible 
shade  is  to  be  given,  the  wool  should  be  first  grounded  with  indigo, 
then  passed  through  a  bath  of  logwood,  sumach,  and  protosulphate-of 
iron  (green  copperas).  Sumach  and  nut-galls  may  also  be  employed  in 
the  proportion  of  6  to  24 ;  or  the  sumach  may  be  replaced  by  nut-gaUs, 
if  they  be  equal  to  one-third  of  the  sumach  prescribed.  A  good  black 
may  be  dyed  upon  an  indigo  ground  with  100  lbs.  of  wool,  by  taking 
200  lbs.  of  logwood,  60  lbs.  of  sumach,  2^  lbs.  of  galls,  and  20  lbs.  of 
green  copperas ;  and  giving  three  heats  of  two  hours  each  to  the  wool, 
with  airings  between.  A  good  black,  without  an  indigo  blue  ground, 
may  be  given  to  100  lbs.  of  wool,  by  boiling  it  in  a  bath  of  25  lbs.  of 
alum  and  674  of  tartar;  grounding  it  with  weld  and  madder ;  then 
passing  it  through  a  bath  of  200  lbs.  of  logwood,  60  of  sumach,  and  24 
of  galls ;  taking  it  out,  adding  to  the  bath  20  lbs.  of  copperas;  lastly, 
giving  it  three  heats  of  two  hours  each  time. 

The  best  French  black,  according  to  Hellot,  may  be  given  to  wool  by 
first  dyeing  it  a  dark  blue  in  the  indigo  vat ;  then  washing  and  fulling 
it ;  then,  for  every  50  lbs.,  putting  into  the  copper  8 1^.  of  bruised 
galls,  and  as  much  logwood  tied  up  in  a  coarse  canvas  bag,  and  boiling 
them  for  twelve  hours.  One-third  of  the  bath  thus  prepared  is  to  be 
transferred  into  another  copper  with  1  lb.  of  verdigris,  and  the  wool 
or  stuff  is  to  be  worked  in  this  solution  without  intermission  for  two 
hours  :  the  bath  being  kept  hot,  but  not  boiling.  After  taking  out 
the  stuff,  another  third  part  of  the  first  bath  is  to  be  added  along  with 
4  lbs.  of  green  copperas ;  the  fire  must  be  lowered  while  this  salt  is 
being  dissolved,  and  the  bath  being  refreshed  with  a  little  cold  water, 
the  stuff  is  to  be  worked  through  it  for  half  an  hour,  and  then  aired. 
Lastly,  the  residuary  third  of  the  first  bath  is  to  be  now  introduced, 
taking  care  to  squeeze  the  contents  of  the  bag.    From  8  to  10  lbs.  of 
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sumach  are  added ;  the  liquor  is  just  made  to  boil,  then  refreshed  with 
some  cold  water ;  after  which,  a  pound  of  green  copperas  being  dis- 
solved iii  it,  the  stuff  la  again  passed  through  it  for  an  hour.  It  is 
now  taken  out,  aired,  washed,  then  returned  to  the  copper,  and  worked 
in  the  bath  for  another  hour.  It  is  next  washed  at  the  river  and 
fulled.    A  finish  is  prescribed  in  the  madder-bath. 

The  ordinary  proportions  used  by  the  English  black  dyers  for 
100  lbs.  of  clotn,  previously  treated  in  the  indigo  vat,  are  about  5  lbs. 
of  copperas,  as  much  nut-galls  bruised,  and  30  lbs.  of  logwood.  They 
first  gall  the  cloth,  and  then  pass  it  through  the  decoction  of  logwood 
in  which  the  copperas  has  been  dissolved  A  finish  of  weld  is  often 
given  after  fulling ;  but  this  ia  of  doubtful  utility,  especially  when  a 
little  soap  has  been  used  in  the  fulling-mill.  Vitalis  prefers  the  pyro- 
lignite  of  iron  to  the  sulphate  for  the  black  dye,  and  says  it  produces  a 
softer  and  more  velvety  colour — an  opinion  which  some  English 
chemists  dispute. 

The  black  dye  vat,  as  it  gets  exhausted,  is  employed  to  dye  grays  of 
various  shades. 

Silk  is  dyed  black  in  two  methods,  according  to  the  market  for 
which  it  is  made.  When  sold  by  weight,  as  was  formerly  the  practice 
at  Tours,  and  is  now  with  silk  thread  in  this  coimtry,  it  is  an  object 
with  the  dyer  to  load  it  with  as  mi^h  colouring  or  other  matter  as 
possible.  Sugar  is  at  present  much  employed  to  falsify  the  weight  of 
English  silk  thread,  as  any  person  may  discover  by  applying  a  hank  of 
it  to  his  tongue.  We  have  seen  thread  more  than  doubled  in  weight 
by  this  fraudulent  device.  Such  silk  is  called  EngU^  Uack  by  the 
French,  who  are  not  suffered  to  practise  tins  deception.  When  silk  is 
sold  by  superficial  measure,  on  the  other  hand,  it  becomes  the  dyer's 
object  to  give  it  a  black  coloiur  with  as  little  weight  of  materials  as 
possible.  Hence  the  distinction  well  known  in  the  trade  of  heavy  and 
light  silks.  In  this,  as  in  many  similar  examples  of  adulteration,  a 
desire  on  the  part  of  some  dealers  to  undersell  their  neighbours  pro- 
bably produced  the  evil  ia  the  first  instance;  and  then  the  others 
joined  in  the  fraud  for  self-defence. 

The  25  per  cent,  of  weight  which  silk  has  lost  in  scouring  may  be  in 
a  great  measure  recovered  by  giving  it  a  sufiGicient  dose  of  galls.  For 
this  purpose  a  bath  is  made  by  boiling  galls  equal  to  two-thirds  or 
three-fourths  the  weight  of  the  silk  for  three  or  four  hours  ia  a  suffi- 
cient quantity  of  water,  and  then  letting  the  decoction  settle  for  two 
hoiurs.  The  silk  must  be  steeped  in  this  bath  from  twenty  to  thirty-six 
hours,  and  then  washed  in  clear  water.  The  first  galling  is,  however, 
commonly  given  with  a  bath  somewhat  spent ;  and  for  heavy  blacks 
generally  upon  unsecured  silk.  Several  successive  immersions  in  gall- 
baths,  and  of  considerable  duration,  are  \isually  given  to  silk,  with 
intervening  washings  and  wringings  at  the  i>eg. 

The  silk  dyers  keep  up  from  year  to  year  a  black  vat,  often  of  verv 
complex  composition.  The  essential  constituents  of  the  vat  are  sul- 
phate of  iron  and  gum ;  but  many  vegetable  matters,  as  well  as  filings 
of  iron,  are  usually  added.  This  bath  being  heated  short  of  boiling, 
and  then  allowed  to  settle  for  about  an  hour,  the  silks  are  worked  in  it 
with  much  manipulation,  occasionaj  wringing  out,  airing,  and  re- 
dipping.  As  the  copperas  and  gum  get  exhausted,  the  bath  must  be 
replenished  with  these  ingredients  in  due  proportions.  The  addition 
of  logwood  and  verdigris  is  very  useful  to  the  black  silk  dye,  and  is  now 
generally  made.  A  ground  of  walnut  peels  is  a  good  and  cheap  prepa- 
ration for  this  dye. 

2.  Brown  or  dun  colour. — This  dye  is  not  so  coimnon  in  England 
as  on  the  Continent,  where  the  colouring  matter  is  generally  produced 
at  a  very  cheap  rate  by  steeping  ripe  walnuts  with  their  peels  in  water 
for  a  year  or  two,  till  the  vat  acquires  a  deep  brown  colour  and  a  fetid 
smelL  This  infusion  affords  very  agreeable  and  permanent  brown  tints 
without  any  mordant ;  while  it  preserves  the  downy  softness  of  the 
wool,  and  requires  but  a  simple  and  economical  process.  In  dyeing 
with  this  infusion,  a  quantity  of  it  proportional  to  the  shade  required 
is  to  be  put  into  the  copper,  diluted  with  water,  and  made  to  boil. 
The  cloth  or  yam  needs  merely  to  be  moistened  beforehand  with  tepid 
water,  to  be  tiiien  plunged  in  the  bath,  and  turned  about  till' sufficiently 
dyed.  Some  dyers,  however,  give  the  stuff  a  preparatory  mordant  <rf 
alum,  and  leave  it  to  drain  for  twenty-four  hours  before  subjecting  it  to 
the  bath  of  walnut-peels. 

Sumach  is  usually  employed  in  this  oounti^  to  dye  fawns,  and  some 
browns ;  but  more  beautiful  browns  may  be  given  to  woollen  stufb  by 
boiling  them  first  with  one-fourth  their  weight  of  alum  and  some  tartar 
and  copperas,  washing,  and  afterwards  dyeing  them  in  a  madder  bath. 
The  shade  of  colour  depends  upon  the  proportion  which  the  copperas 
bears  to  the  alum. 

A  good  brown  may  also  be  obtained  by  mordanting  every  pound  of 
the  stuff  with  two  ounces  of  alum  and  one  ounce  of  common  salt  in  a 
boiling  bath ;  and  then  dyeing  it  in  a  bath  of  logwood  to  which  some 
copperas  has  been  added;  or  the  stuff  dyed  red  in  the  madder  bath 
may  be  turned  about  in  the  black  dye  vat  till  the  required  shade 
be  produced. 

The  finest  browns  are  produced  by  boiling  each  pound  of  the  wool 
with  two  ounces  of  alum,  dyeing  it  in  a  cochineal  bath,  and  then  trans- 
ferring it  to  a  bath  containing  a  little  cochineal  darkened  with  acetate 
of  iron.  Instead  of  cochineal,  the  archil  or  cudbear  bath  may  be  used, 
with  a  little  sumach  or  galls.  This  forms  a  cheaper  but  a  more  fugitive 
Colour. 
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^  A  beautiful  brown  tint,  on  wool  or  silk,  may  be  obtained  by  first 
giving  a  pale  blue  shade  ia  the  indigo  vat,  then  mordanting  with  alum, 
washing  and  finishing  in  a  madder  bath  till  the  proper  brown  be 
brought  up.  The  Saxon  blue  vat  may  also  be  used.  If  the  stuff  be 
mordanted  with  alum  and  tartar,  then  boiled  in  a  madder  bath,  after- 
wards in  one  of  weld  or  fustic,  to  which  more  or  less  copperas  has  been 
added,  we  shall  have  a  mordore,  cinnamon,  or  chestnut  brown.  By  the 
combination  of  olive  shades  with  red,  bronze  tints  may  be  produced. 
For  25  lbs.  of  stuff  a  bath  containing  4  lbs.  of  fustic  will  suffice.  Boil 
the  wood  two  hours,  then  turn  the  stuff  in  the  bath  for  an  hour,  take 
it  out,  and  drain.  Add  to  the  bath  4  or  6  ounces  of  copperas  and  a 
pound  of  madder  or  sandal-wood ;  then  work  the  stuff  m  it  till  the 
wished-f  or  shade  is  attained. 

Silk  may  receive  a  ground  of  annatto,  and  then  be  dyed  in  a  bath  of 
logwood  or  Brazil  wood,  whereby  a  fine  brown  tint  is  obtained. 
Catechu  is  used  for  giving  a  bronze  and  brown  to  cotton  goods. 
[Calico-Printino.]  Blue  colours  are  dyed  with  indigo,  Prussian  blue, 
and  woad ;  yellows  with  fustic,  Persian  berries,  quercitron,  turmeric, 
and  weld ;  reds  with  archil  or  cudbear,  Brazil  wood,  cochineal,  kermee, 
lac,  logwood,  madder,  safflower,  or  carthamus.  The  purple,  green,  and 
orange  dyes  are  produced  by  various  appUcations  of  cochineal,  indigo, 
quercitron  bark,  &c. 

M.  Board,  long  the  skilful  director  of  the  Qobelins'  dye-works,  has 
observed  that  copper  boilers  exercise  a  considerable  influence  upon 
delicate  dyes.  He  f oimd  that  ammonia  causes  a  blue  precipitate  in  the 
alum  bath  made  in  such  boilers ;  while  it  causes  merely  a  white  pre- 
cipitate in  the  same  bath  made  in  vessels  of  glass,  porcelain,  and  tin. 
When  wool  is  kept  for  some  hours  in  boilixig  water  contained  in  a 
copper  vessel,  it  acquires  a  greenish-gray  tint, — a  result  increased  by 
the  ordinary  mixture  of  alum  and  tartar.  If  into  this  bath  white  wool 
be  plunged,  it  receives  a  greenish-yellow,  or  sometimes  an  ochrey  hue. 
These  obsOTvations  of  M.  Hoard  ttre  of  considerable  importance,  and 
should  lead  dyers  to  employ  tin  or  at  least  brass  boilers  instead  of 
copper  ones  for  all  vivid  colours.  Heating  with  steam,  either  by  double 
vessels,  by  straight  or  spiral  tubes,  ought  on  all  occasions  to  be  pre- 
ferred in  the  dye-house  to  naked  fires,  which  seldom  fail  to  carbonise 
some  portions  of  the  vegetable  or  animal  matters,  and  thereby  to 
degrade  the  colours.  The  top  edge  or  surface  of  -the  boilers  should 
be  about  S^  feet  above  the  floor ;  tiiis  being  a  height  which  the  vroxk- 
men  find  most  convenient  for  their  manipulations  when  they  stand 
upon  a  step  8  or  10  inches  high. 

The  stuffs  mordanted  with  alum  should  not  be  transferred  to  the 
bath  immediately,  but  be  allowed  to  drain  and  air  for  twenty-four 
hours.  The  colours  are  thereby  rendered  more  lively  than  when  dyed 
soon  after  the  aliuning.  As  experience  has  proved  that  an  old  alum 
bath  is  better  than  one  fresh  made,  it  should  not  be  thrown  away,  but 
be  strengthened  or  refreshed  by  the  requisite  additions  of  alum  and 
tartar.  It  is  certain  that  wools  boiled  in  alum  the  second  time,  are 
more  beautiful  than  those  boiled  in  it  the  first  time. 

The  methods  of  dyeing  black  and  brown  sufficiently  explain  the 
general  principles,  and  we  therefore  conclude  with  a  few  observations 
of  a  general  nature. 

Mr.  Solly,  in  communications  recently  made  to  the  Society  of  Arts, 
has  drawn  attention  to  several  matters  having  an  important  relation  to 
the  improvement  of  the  art  of  dyeing.  We  will  merely  advert  to  two 
of  these  subjects, — ^the  desirability  of  studying  the  chemistry  of  agri- 
culture in  relation  to  the  growth  of  dye-phmts;  and  the  saving  of 
freight  in  importing  only  the  essential  parts  of  dye-drugs,  instead  of 
the  whole  bulk. 

Mr.  Solly,  in  relation  to  the  first  of  these  two  subjects,  the  influence 
of  soil  and  culture  on  the  chemistry  of  dye-plants,  said,  "  It  was  ob- 
served  that  some  of  the  madder  grown  near  Avignon  was  inferior  in 
the  richness  and  brilliancy  of  its  colour  to  that  produced  in  other  dis- 
tricts. The  proprietor  being  anxious  to  discover  the  cause,  was  led  to 
institute  a  chemical  examination  of  the  soil  of  his  own  land,  in  oom- 
panson  with  that  of  some  of  the  best  madder  farms.  The  result 
showed  that  his  soil  was  deficient  in  lime,  while  all  the  others  con- 
tained it.  He  was  therefore  induced  to  give  his  land  a  good  dressing 
of  lime ;  and  the  result  fuUy  justified  this  course,  for  in  the  next  year 
the  crop  of  madder  was  inferior  to  none." 

The  same  authority,  in  relation  to  the  bulkiness  of  dye-materials, 
said,  "  Dye-stufb  are  for  the  most  part  bulky  and  heavy  substances, 
the  carriage  of  which  for  any  distance,  by  land  or  even  by  water,  makes 
a  very  serious  addition  to  their  cost;  consequently  every  mode  of 
increasing  the  proportion  per  cent,  of  colouring  matter  is  worthy  of 
consideration ;  and  those  modes  of  preparation  are  best  which  yield 
the  largest  quantity  of  colour,  and  the  least  quantity  of  useless  fibrous 
matter.  Owing  to  the  judicious  manner  in  which  the  Chinese  safflower 
is  collected,  it  contains  for  more  of  the  fine  red  oolouring  matter,  and 
is  consequently  worth  four  or  five  times  as  much  in  the  market  as  the 
best  Bengal  »fflower ;  in  addition  to  which,  for  want  of  due  care  in 
the  drying,  the  latter  is  sometimes  so  much  injured  during  the  sea 
voyage  as  to  be  deteriorated  fifty  per  cent.  The  loss  thus  sustained  is 
often  set  down  to  the  nature  of  the  drug,  and  not  to  the  careless  habits 
of  those  employed  in  collecting  it.  When  we  remember  how  many 
thousand  tons  of  dye-woods  are  annually  imported,  and  how  many 
thousand  tons  of  it  are  absolutely  useless  woody  fibre,  we  cannot  help 
coming  to  the  «oQol«sion  that  here  ehemi^  science  might  be  applied 
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with  gteat  advantage ;  and  that  if  oolonista  could  be  taught  how  to 
extract  and  coneentrate  the  true  colouring  principle  of  these  woodsi 
much  unprofitable  labour  and  expense  might  be  epared.  Nay^  more, 
the  concentrated  dye-stuff  might  be  profitably  imported  from  places 
from  which  the  cost  of  carriage  would  altogether  prevent  the  importa- 
tion of  the  dye-stuff  in  its  raw  state.  This  is  a  matter  of  great  prac- 
tical importance,  and  one  which  has  not  yet  received  that  attention  it 
deserves.  There  are  no  doubt  difficulties  in  the  way ;  but  after  the 
many  triumphs  which  man  has  achieved^  we  surely  need  not  be 
deterred  by  any  ordinary  diflloulties." 

To  the  above  we  may  add  a  few  valuable  observations,  made  by  Mr. 
Simmonds  in  his  '  Commercial  Products  of  the  Vegetable  Kingdom/ 
on  the  useful  qualities  of  many  simple  and  well-known  plants,  and 
other  substances,  as  dye-materials.  "  The  beauty  of  the  dyes  g^ven  by 
conomon  materialsj  in  the  Highlanda  of  Scotland,  to  some  of  the  clothiB 
which  were  exhibited  [at  the  Great  Exhibition  of  1851],  should  lead 
om*  botanists  and  chemists  to  examine  more  closely  than  they  have 
hitherto  done,  the  dye-stufis  that  might  be  extnioted  from  British 
plants.  Woad,  and  ^e  dyers'  yellow  woad,  are  both  well  known.  A 
piece  of  tweed,  spun  and  woven  in  Ross-shire,  was  dyed  brown  and 
black  by  such  cheap  and  common  dyes  as  moss  and  sJder-bark ;  and 
the  colours  were  unexceptionable.  Sutherlandshire  tweeds  and  stock- 
ings, possessing  a  rich  brown  colour,  were  produced  with  no  more 
vsduable  dye  than  soot ;  in  another  piece,  beautifully  dyed,  the  yellow 
was  obtained  from  stony  rag ;  brown  from  the  crops  of  young  heather ; 
and  purple  from  the  same,  but  subjecting  the  yarns  to  a  greater  action 
of  the  dye  than  was  necessary  to  produce  brown.  There  is  very  little 
doubt  but  that  beautiful  and  permanent  dyes,  from  brown  to  a  very 
rich  purple,  might  be  cheaply  produced  by  scientific  preparations  of  the 
conunon  heather.  The  inhabitants  of  ISkye  exhibited  cloth  with  a 
peculiarly  rich  dye,  obtained  from  the  Crobal  moss.'* 

It  has  been  shown  in  former  articles  [BleaOhino  ;  Calico  PBiNTnra] 
that  the  legpislature  has  sought  to  throw  a  shield  of  protection  around 
the  women  and  children  employed  in  bleach  and  print  works ;  that 
this  attempt  succeeded  so  far  as  ooncemed  print  works;  but  that 
bleach  works  still  remain  exempt  from  the  operation  of  the  Factory  Acts. 
We  have  now  to  add  that  dye  works  are  in  the  same  category  as  bleach 
works.  In  the  years  1864-5-6-7.  both  dasaes  of  establishments  were 
subject  to  many  parliamentary  discussions^  and  to  inquiries  by  com- 
missionem — ending  by  a  postponement  of  all  legislation  thereon. 

DYKE.  A  structure  of  earth,  or  of  masonry,  for  the  purpose  of 
resisting  the  inroads  of  the  sea,  or  of  any  large  body  of  water ;  or  for 
the  purpose  of  guiding  and  controlling  the  action  of  the  floods  of  rivers, 
or  of  preventing  the  tidal  action  of  rivers,  or  of  arms  of  the  sea,  from 
exercismg  itself  in  a  way  which  might  be  injurious  to  the  surrormding 
lands.  The  construction  and  form  of  dykes  must  evidently  depend 
to  a  great  extent  upon  the  position  in  which  they  are  placed,  and  upon 
the  nature  of  the  materials  of  which  they  are  to  be  composed ;  and 
the  principles  to  be  followed  in  designing  them  must  equally  depend 
upon  the  local  conditions  they  will  have  to  fulfil.  It  will  therefore 
be  preferable  to  treat  the  whole  subject  of  river  or  fen-dykes  under 
the  head  of  River  Impbovements;  and  that  of  sea-dykes  under  the 
head  of  Sea  Defekces. 

DYNAM.  In  estimating  the  effect  of  mechanical  labour,  it  is 
desirable  to  have  some  idea  of  a  simple  unit  well  fixed  in  the  mind.  Ail 
who  have  studied  the  subject  know  the  advantage  there  is  in  referring 
every  kind  of  pressure  to  weight,  and  measuring  it  by  the  weight 
which  wiU  balance  it.  Thus  if  one  hundred  pounds  weight  will  bend 
a  spring  into  a  certain  position,  we  have  no  difficulty  in  substituting 
an  opposite  force  to  the  weight  for  the  recoil  of  the  spring  at  the  point 
of  application.  It  is  equally  convenient  to  arrive  at  a  distinct  notion 
of  a  unit  of  useful  effect  in  the  workmanship  of  machines ;  but  it  may 
not  at  first  be  so  apparent  that  the  thing  is  practicable.  Nevertheless, 
the  theory  of  dynamics  contains  the  means  of  showing  that  all  the  effects 
of  a  given  power  are  convertible  in  the  following  manner.  Exclude 
friction  and  useless  resistances,  and  suppose  that  a  steam-engine,  for 
instance,  will  exhaust  a  certain  quantity  of  fuel  in  raising  a  ton 
through  a  hundred  feet,  no  power  being  thrown  away.  Suppose  also 
that  the  same  machine,  with  the  same  fuel,  wiU  completely  expend  the 
power  of  that  fuel  in  drawing  a  certain  iron  cylinder  into  wire  of  a 
thousand  times  its  length.  Then,  if  a  machine  could  be  constructed 
which  acts  by  the  descent  of  a  weight,  and  draws  wire  without  any  loss 
of  power,  the  descent  of  a  ton  through  a  himdred  feet  would  just  be 
sufficient  moving  power  to  draw  out  the  cylinder  just  mentioned  to  a 
thousand  times  its  length.  We  do  not  of  course  mean  to  say  that  such 
freedom  from  loss  of  power  exists.  If,  for  example,  a  certain  quantity 
of  fuel  were  made  to  raise  water  by  a  steam-engine,  and  the  water  so 
raised  were  allowed  to  fall  upon  a  wheel  and  grind  com,  it  is  certain 
that  the  water  would  not  g^ind  so  much  com  as  the  steam-engine 
itself  directly  applied  to  that  purpose.  But  this  arises  from  useless 
increase  of  reaistancee,  and  from  badness  of  adaptation :  it  is  impossible 
to  make  all  the  water  in  a  fall  produce  its  utmost  effect  upon  a  wheel. 
But  what  we  say  is,  that  were  it  possible  to  make  adaptation  perfect, 
there  exists  in  the  water  raised  exactly  the  same  capabul^  of  grinding 
com  that  there  is  in  the  fuel  which  raised  the  water. 

This  being  the  case,  we  may  consider  any  machine  as  simply  applied 
to  raising  a  weight,  and  look  upon  the  weight  raised  as  a  dynamical 
synonym  for  any  possible  effect  that  the  machine  could  have  produced. 


And  the  theory  further  teaches  us  that  the  useful  effect  of  any  appli- 
cation of  power  varies  jointly  as  the  weight  raised,  and  the  height  to 
which  it  is  raised.  Thus  twioe  as  much  power  miist  be  expended  to 
raise  a  double  weight  to  the  same  height,  or  the  same  weight  to  z 
double  height.  Accordingly,  the  product  of  the  number  of  pounds 
raised,  and  the  number  of  feet  to  which  it  is  raised,  is  a  rdatipe 
measure  of  the  quantity  of  power.  For  example,  a  certain  expenditure 
of  force  raises  70  pounds  through  20  feet ;  what  comparative  expendi- 
ture will  raise  120  pounds  through  210  feet  ?  The  product  70  x  20  or 
1400  is  to  the  product  120  x  210  or  25,200  in  the  proportion  of  1  to  18 ; 
accordingly,  the  second  work  requires  18  times  the  power  of  the  firsts 
Whether  it  shall  be  done  by  18  engines,  or  by  an  application  of  18 
times  as  much  power  to  one  engine,  id  merely  a  question  of  adaptation. 

We  can  convert  the  above  relative  measurement  into  an  absolute 
form  by  assuming  as  a  unit  one  pound  raised  through  one  foot ;  let 
thia  be  called  a  dt/nam,  or  dynamical  unit.  1  hiia  in  the  first  job  above 
mentioned,  there  are  1400  dynams  of  work  to  do.  Whether  it  be  con- 
sidered a.s  1400  pounds  raised  through  one  foot,  or  one  pound  through 
1400  feet,  or  100  pounds  raised  through  14  feet,  &o.  &c.,  matters 
nothing :  it  is  1400  times  as  much  work  as  one  x)ound  raised  through 
one  foot.  Thus,  what  is  commonly  called  a  hone'pcnoer  is  meant  by 
our  engineers  to  signify  550  dynams  in  a  second;  a  steam-engine 
which  can  raise  one  pound  through  550  feet  in  every  second  is  said  to 
be  of  <me-?wr8e  p(mer. 

This  term  was  introduced  by  French  writers,  who  called  the  effect 
of  a  cubic  metre  of  water  raised  through  one  metre,  a  dynaatie  or 
dyname.  Dr.  WheweU  ('  Mechanics  of  Engineering/  8vo,  p.  1.50, 
Cambridge,  1841.)  proposed  to  naturalise  the  term  di/nam  as  applied  to 
our  moat  convenient  units,  the  pound  and  the  foot. 

It  is  for  want  of  a  distinct  notion  of  this  kind  that  many  persons  fall 
into  the  error  about  force  and  its  effects,  which  lead  them  to  contrive 
perpetual  motions.  But  independently  of  this,  there  la  a  great  practical 
utility  in  having  a  apeoific  name  for  a  quantity  of  work  done,  inde- 
pendently of  all  incidental  circumstances ;  for  something  which  should 
allow  us  a  proper  expression  for  the  result  of  a  quantity  of  fuel  or 
other  generator  of  force  without  the  necessity  of  describing  a  particuliur 
mode  of  using  the  force.  Watt  was  r«ally  the  first  who  assumed,  as  a 
dynamic  unit,  the  simple  notion  of  one  pound  raised  one  foot ;  but  he 
did  not  venture  on  a  name,  though  the  now  common  term,  the  duty  of 
an  engine,  first  used  by  him,  has  reference  to  the  number  of  such 
simple  units  as  may  be  obtaiaed  from  the  engine.*  The  late  Davies 
Gilbert,  in  his  paper  '  On  the  expediency  of  assigning  specific  names  to 
all  such  fimctions  of  simple  elements  as  represent  definite  physical 
properties '  (Phil.  Trans.,  1827),  proposed  to  represent  the  product  of 
the  pounds  raised  and  the  feet  through  which  they  are  raised  by  the 
term  efficiency.  But  he  did  not  go  further,  and  assign  a  name  to  the 
imit  of  efficiency.  This  simple  step,  which  is  of  more  importance  in 
the  propagation  of  clear  ideas  than  many  persons  vrill  think  it  to  be,  is 
due  to  the  French  writers. 

DYNAMETER.    [Micrometer.] 

DYNA'MICS  {Bvvafjits,  force),  a  word  of  comparatively  modem  use, 
now  universally  adopted  as  signifying  the  science  of  matter  in  motion, 
as  distinguished  from  statics,  which  relates  to  matter  at  rest.  Under 
so  general  a  term,  our  pLm  requires  us  simply  to  refer  the  reader  to 
the  several  articles  connected  with  the  subject. 

Dynamics  may  be  divided  into  two  distinct  parts  :  the  mathematical 
consideration  of  motion,  without  reference  to  any  connection  with  its 
cause ;  and  the  experimental  investigation  of  the  connection  between 
pressure  and  the  motion  produced  by  it,  together  with  the  mathematical 
exhibition  of  the  laws  under  which  the  second  is  a  consequence  of  the 
first.  But  for  the  purposes  of  classification,  dynamics  is  better  sub- 
divided into  (1)  dynamics  of  a  partide,  and  (2)  dynamics  of  a  riffid 
body.  When  the  moving  matter  is  considered  as  condensed  into  a 
single  particle,  the  laws  of  its  motion  may  be  very  accurately  and 
conveniently  tracecf  under  the  following  heads  : — 

(1.)  The  laws  of  motion— absolute  and  relative. 

(2.)  Collision  and  impact  of  moving  particles. 

(8.)  Motion  down  inclined  planes. 

(4.)  Motion  under  the  action  of  central  forces. 

(5.)  Curvilinear  motion,  as  of  projectiles. 

(6.)  Motion  in  resisting  media. 

(7.)  Constrained  motion,  or  motion  of  a  particle  along  curved  tubes, 
wires,  &a 

But  if  the  body  be  necessarily  of  some  magnitude,  and  if  it  be  rigid, 
that  is,  if  its  component  particles,  or  its  component  parts  (if  it  be  a 
system),  be  supposed  to  bear,  throughout  the  action,  the  same  in- 
variable position  with  respect  to  one  another,  then  we  hftve  the 
following  subdivisions  of  the  dynamics  of  a  rigid  body  ,— 

(1.)  Motion  about  a  fixed  axis,  as  of  pendulums. 

(2.)  Motion  about  a  fixed  point. 

(8.)  Motion  of  &free  rigid  body. 

(4.)  Motion  of  a  rigid  system. 

(5.)  Motion  under  the  action  of  impulsive  or  instantaneous  forces. 

By  referring  therefore  to  sudi  articles  as  Collision;   MoTio2r; 

♦  Or  rather,  according  to  [Watt's  tiew,  the  power  in  the  qnaiititr  of  work 
which  an  enginr  can  perform  in  a  giren  time ;  the  duty  U  the  qaaniUy  which 
it  can  perform  by  a  given  ezpendUore  of  fuel*  ---  -  j     —  —    —  ^-^ 
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Motion,  Laws  of,  &c.  &o.,  the  details  of  each  aubdiviidou  will  be 
clearly  undersiood  from  the  mathematioal  proofs  and  ezplanationa 
there  given.  The  hiBtory  of  dynamics  is  particularly  connected  with 
the  names  of  Galileo,  Huyghens,  Newton,  D'Alembert^  and  Lt^ange, 
whose  lives  are  given  in  the  Bioo.  Div.  See  also  on  this  point 
MiccHANlos,  the  general  term  under  which  statics  and  dynamics  are 
included. 

DYNAM'OMETER  (Suya/iif  and  ^irpov,  measurer  of  power),  a  term 
which  has  been  applied  to  an  instrument  which  measures  any  thing  to 
which  the  name  of  power  has  been  given,  whether  that  of  an  animal, 
or  (to  take  a  very  ditferent  instance)  of  a  telescope,  only  in  the  latter 
case  it  is  termed  a  dynameter,  [MicuoMET£ii«]  We  have  also  seen  the 
incorrect  term  dynomeler, 

Dynamometrical  instruments  have  been  but  little  attended  to  in 
this  country,  but  they  have  been  used  successfully  in  France  for  deter- 
mining the  best  conditions,  with  respect  to  economy  of  power,  under 
which  machines  may  be  constructed  and  worked.  The  sagacity  of 
Watt  led  him  to  appreciate  the  importance  of  a  dynamometrical 
machine,  and  he  constructed  his  indicator  for  determining  the  work 
performed  by  the  steam  on  the  piston  of  a  steam-engine  during  any 
single  stroke.  Prony's  Friction- Break  measured  the  work  by  which  a 
shaft  was  driven  when  all  other  work  was  thrown  off  it.  In  the 
later  constructions,  however,  the  object  has  been  to  determine  the  work 
transmitted  to  the  whole  or  any  part  of  a  machine,  not  for  a  single 
stroke  of  the  piston,  but  continuously  through  any  given  period^  and 
that  without  aoflorbing  the  whole  work  to  be  measured  as  tJie  friction- 
break  does,  but  while  the  machine  is  performing  its  usual  work. 
Dynamometers  of  this  kind  have  been  contrived  almost  entirely  by 
French  engineers,  and  an  account  of  them  will  be  found  in  the  5th 
edition  of  CoL  Morin's  '  Aide-Mdmoire  de  M^canique  Pratique,'  and 
we  may  also  refer  to  the  '  Lemons  de  M^canique  Pratique,'  of  the  same 
author.  A  good  concise  statement  of  the  principles  of  these  instru- 
ments is  given  in  Nichol's '  Cjclopsadia  of  the  Physical  Sciences,'  1857, 
and  a  detailed  description  of  the  dynamometer  as  originally  invented 
by  General  Poncelet,  and  constructed  under  the  direction  of  Colonel 
Morin,  is  given  in  Tomlinaon's '  Cyolopeedia  of  Useful  Arts/  Introduc- 
tion, p.  olii 

In  the  Great  Exhibition  of  1851,  the  Jury  of  Class  Y,  (Machines  for 
Direct  Use,)  were  assisted  by  Morin's  Dynamometer  in  examining  and 
reporting  upon  a  number  of  machines  exhibited,  in  which  the  same 
object  was  sought  to  be  attained  by  various  modifications  and  com- 
binations of  similar  parts.  There  were  several  kinds  of  dynamometers 
exhibited,  such  as  the  DynamtmUlre  de  dotation  for  determining  the 
work  transmitted  by  a  revolving  shaft.  There  was  also  a  dynamometer 
for  determining  the  manual  labour  of  driving  the  handle  of  a  pump  or 
crank  :  also  a  dynamometer  for  registering  the  work  of  the  steam  on 
the  piston  of  an  engine,  through  any  number  of  strokes ;  th|s  was  con- 
structed on  the  principle  of  the  constant  indicator  [Indioatob]  made 
for  the  British  Association  of  Science,  and  described  in  their  Ilepor)i 
for  1841. 

The  principle  upon  which  an  efficient  dynamometer  depends  may 
be  briefly  stated :  We  may  re^;ard  fin-ce  as  something  instantaneous ;  or 
changing,  or  beginning,  or  ceaamg  at  any  moment!;  and  work,  as  the  opera- 
tion of  forces  through  spaces  of  time.  Thus,  if  a  body  be  pulled  idong 
a  level  road,  force  is  exerted  every  moment,  and  if  we  pull  another 
bodv  with  half  the  force  over  twice  the  distance,  the  same  amount  of 
work  will  have  been  performed.  Work  then  depends  on  the  force 
applied,  and  the  space  through  which  a  body  subjected  to  the  force 
moves,  and  an  efficient  dynamometer  measures  the  work  in  any  case  of 
resistance  overcome  and  motion  produced.  The  work  will  be  measured 
by  the  product  of  the  force  (if  kept  uniformly  acting)  into  the  space 
through  which  it  acts,  and  the  instrument  must  measure  both  these 
quantities— the  force  and  the  space. 

The  original  dynamometer  simply  determined  the  value  of  the  force 
as  in  the  instrument  invented  by  Grahame  and  improved  by  Desa- 
g^iers,  for  ascertaining  the  relative  strength  of  an  individual  at 
dififorent  periods  of  life  and  in  different  states  of  health.  It  consisted 
of  a  steel  yard  mounted  in  a  wooden  frame,  and  the  strength  of  an 
individual  was  measured  by  acting  on  the  short  end  of  the  lever,  so  as 
to  produce  equilibrium,  and  the  position  of  the  weight  on  the  long 
arm  nerved  as  a  lAeasure.  An  instrument  by  Leroy  consisted  of  a 
metal  tube  10  or  12  inches  in  length  placed  vertically  on  a  foot,  like 
that  of  a  candlestick,  and  containing  a  spiral  spring,  and  above  it  a 
graduated  shank  terminating  in  a  ^obe.  The  shank,  together  with 
the  spring,  retreated  in  the  tube  in  proportion  to  the  weight  acting 
upon  it,  and  thus  pointed  out  in  degrees  the  strength  of  the  person 
who  pressed  on  the  ball  with  his  hand!  K^gnier's  dynamometer  consists 
of  a  steel  spring  bent  into  the  form  of  an  ellipse,  and  furnished  with  a 
semicircular  plate  of  brass  for  receiving  the  scales  or  graduated  arcs ; 
these  are  fastened  to  one  limb  of  the  spring  by  means  of  a  piece  of 
steel,  while  to  the  other  limb  is  attached  a  small  steel  support  with  a 
cleft  at  ita  upper  extremity  for  receiving  a  small  copper  lever,  which 
gives  motion  to  the  index  needle  on  the  scale.  The  scale  is  subdivided 
by  hanging  known  weights  to  one  of  the  extremities  of  the  spring. 
Ajiy  force  acting  in  the  direction  of  the  longer  axis  of  the  ellipse 
tends  to  flatten  it,  and  giving  motion  to  the  lever,  the  needle  moves 
over  the  scale,  and  shows  the  amount  of  force  exerted.  In  trying  the 
strength  of  the  human  body,  the  feet  are  placed  in  a  kind  of  t9/Sl,  to 


which  one  end  of  the  dynamometer  is  attached,  while  the  other  end  is 
furnished  with  a  double  handle,  and  the  person  under  trial  exerts  the 
strength  of  the  reins  of  his  body  in  compressing  the  ellipse,  the 
amount  of  force  exerted  being  shown  by  the  index.  In  determining 
the  strength  of  the  hands  or  the  muscular  force  of  the  arms,  the 
person  holds  the  two  sides  of  the  spring  nearest  to  the  centre,  and 
exerts  his  force  in  flattening  the  ellipse.  In  ascertaming  the  strength 
of  animals  the  instrument  is  attached  to  a  fixed  obstacle,  and  the 
animal  is  yoked  to  the  other  extremity.  [Animal  Stbknqth.]  There 
M-e  various  other  forms  of  dynamometer  of  this  kind  for  determining 
simply  the  value  of  the  force,  without  reference  to  the  space  through 
which  it  acts,  and  this  would  be  sufficient  if  the  force  were  constant, 
for  all  that  would  be  necessary  would  be  to  measure  the  whole  space 
and  the  one  force  j  but  as  working  forces  are  by  no  means  constant, 
but  are  subject  to  frequent  variations  during  the  times  when  it  is 
required  to  measure  the  work,  we  must  take  the  small  spaces  in 
which  the  forces  are  tolerably  constant,  and  multiply  them  by  the 
forces  which  act  as  they  move  through  these  spaces,  and  by  summing 
up  the  amounts  of  work  contained  in  each,  arrive  at  the  total  value. 

We  shall  be  able  to  understand  how  both  results  are  obtained  by  the 
following  detailed  description  of  Morin's  dynamometer.  When  applied 
to  measure  the  mechanical  force  transmitted  by  a  wheel  or  pulley 
intervening  between  a  source  of  power  and  the  machine  which  is  to  be 
tested,  the  form  of  the  instrument  ib  that  represented  in/^.  1  {Jig$,  2 
and  8  being  part4  of  the  same  instrument  in  different  points  of  yiow), 
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in  which  ▲  is  a  stout  axle  of  iron,  turning  freely  in  its  bearings,  and 
carrying  a  pulley  or  drum  a  This  pulley  is  keyed  to  the  axle,  and 
turns  with  it,  while  a  second  pulley  d,  is  placed  on  the  same  axle,  but 
is  not  fixed  or  connected  therewith,  except  by  means  of  the  spring  E. 
One  end  of  this  spring  is  attached  to  the  axle,  while  the  other  is  held 
firmly  by  two  cheeks  proiecting  from  the  side  of  the  loose  pulley  D. 
Now  it  will  be  evident  that  if  any  resistance  act  on  the  pulley  o,  to 
prevent  it  from  rotating,  and  a  force  be  applied  to  D  to  overcome  such 
resistance,  the  force  could  only  act  on  o,  by  means  of  the  spring  e, 
which  would  be  bent  until  its  resilient  tendency  became  just  equal  to 
the  resistance  acting  upon  o.  The  pulley  D  not  being  connected  with 
the  axle,  except  through  the  spring  x,  transmits  force  only  by  the 
flexure  of  the  spring,  so  that  if  the  resistance  on  o  were  continuous, 
such  as  would  arise  from  o  being  mac^Q  t^jlriyea  machine,  and  th« 
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power  used  to  set  such  machine  in  motion  were  applied  to  D,  the 
spring  would  maintain  a  flexure  corresponding  to  the  resistance  opera- 
ting on  c,  and  as  this  resistance  varied  from  one  moment  to  another,  so 
would  the  flexure  of  the  spring  vary  to  accommodate  itself  to  the 
working  force  which  was  actually  passing  through  the  dynamometer. 
Now,  if  means  were  contrived  for  accurately  recording  the  varying 
flexures  of  the  spring,  we  should  have  a  complete  indication  of  the 
varying  power  expended  during  any  given  time,  during  which  the 
machine  to  be  examined  was  under  trial.  To  accomplish  this,  there  is 
attached  to  the  boas  which  holds  the  heel  of  the  spring  e,  a  frame-work 
/,  which  supports  a  series  of  roller  g  hi,&  fusee  J,  and  a  pencil-holder 
k,  while  on  the  edge  of  the  pulley  D  is  a  second  pencil-holder  /.  In 
using  iiie  dynamometer  a  long  ribbon  of  paper  is  wound  on  the  roller 
h,  and  its  outer  end  being  carried  over  the  roller  g  is  made  fast  to  i. 
The  roller  i  is  driven  by  a  string  passing  from  it  over  the  fusee  J, 
which  bears  on  its  axis  a  wheel  m,  in  gear  with  another  wheel  n, 
situated  on  the  axis  a.  It  will  be  seen  that  when  by  the  revolution  of 
the  dynamometer  axis  the  wheel  m  is  turned,  the  string  will  gradu- 
ally wind  upon  the  fusee  J,  and  the  paper  will  be  drawn  from  the 
roller  h  over  g^  and  be  coiled  upon  t.  The  use  of  the  fusee  and  string 
is  to  g^ve  a  uniform  rate  of  motion  to  the  paper,  notwithstanding  the 
continually  increasing  diameter  of  the  cylinder  «,  upon  which  it  is 
being  wound.  The  two  spring  pencils,  k  and  2,  are  so  adjusted  that  their 
points  may  press  lightly  on  the  paper-ribbon,  and  so  long  as  the  spring 
X  renudns  imbent,  the  pencil  points  are  exactly  opposite  to  each  other, 
and  they  trace  only  a  single  line  on  the  paper.  The  teeth  of  the 
wheels  m  and  n  are  out  slantingly,  so  that  one  will  drive  the  other 
when  placed  in  planes  perpendicular  to  one  another.  These  details 
being  understood,  let  the  dynamometer  be  set  in  action,  and  the 
spring  E  being  more  or  less  bent,  the  pencil-point  I  will  be  carried  to 
the  right  or  left  of  k,  and  as  the  paper  is  drawn  under  these  pencil 
points  by  the  action  of  the  string  winding  upon  the  f  usee  J,  the  pencil 
k  on  the  frame/ continues  to  trace  a  straight  line  on  the  paper,  while 
the  other  pencil  I  attached  to  the  wheel,  traces  a  curved  line  at  dis- 
tances from  the  straight  line  varying  exactly  as  the  flexure  of  the 
spring,  and  therefore  exactly  as  the  driving  force  transmitted  by 
Uie  dynamometer  varies.  There  is  a  contrivance  by  which  the 
observer  can  in  an  instant,  engage  or  let  free  the  toothed  wheel  n,  so 
as  to  make  it  drive  the  other  wheel  m,  which  gears  into  it,  or  when  let 
free  the  two  wheels  are  simply  carried  round  by  the  axis,  without  any 
relative  motion.  The  observer  then  allows  the  paper  to  move  during  a 
given  period,  which  may  comprise  a  certain  number  of  seconds,  or  a 
given  number  of  revolutions  of  the  wheel,  or  a  certain  number  of 
strokes  of  a  steam-engine.  When  the  experiment  has  been  made  the 
machine  is  stopped,  and  the  paper  imwound.  Now  it  is  evident  that 
the  leng^ths  of  the  lines  traced  by  the  pencil  points  bear  a  certain 
definite  ratio  to  the  space  through  which  the  circumference  of  the 
pulleys  has  moved ;  that  is,  the  space  through  which  the  driving  force 
has  acted ;  while  the  distance  of  the  two  lines  asunder,  bears  at  every 
moment,  a  definite  proportion  to  the  intensity  of  the  force  which  hajs 
been  passing  through  the  machine.  The  first  of  these  is  the  measure 
of  the  abscissa  of  the  curve  traced,  while  the  ordinate  of  the  ciurve 
drawn  at  any  part,  represents  the  force  acting  at  the  corresponding 
moment  of  the  experiment.  Hence  the  area  of  the  curve  gives  the 
product  of  the  amount  of  force  acting  continually  by  the  space  through 
which  it  acts ;  that  is  to  say,  it  gives  the  exact  quantity  of  tcork  which 
has  passed  through  the  dynamometer  into  the  machine  under  ex- 
amination. A  corresponding  observation  having  been  made  of  the 
useful  effect  yielded  during  the  same  period,  such  as  the  number  of 
pounds  of  water  raised  to  a  given  height,  an  exact  measure  is  obtained 
of  the  ratio  of  these  two  resvdts,  and  the  duty  of  the  machine  under 
examination  is  accurately  determined. 

There  is  another  mode  of  registration,  in  which  the  wheel  n,  instead 
of  driving  a  fusee  is  made  to  turn  a  small  plane  disk  covered  witib  hard 
leather.  The  edge  of  a  small  wheel  presses  lightly  on  this  <Usk,  and 
attached  to  the  axis  of  the  wheel  is  a  registering  train  like  that  of  a  gas 
meter.  The  leather  disk  is  attached  to  the  frame  /,  and  the  steel 
wheel  to  the  pulley  D.  The  wheel  is  so  adjusted  that  when  the  spring 
is  not  bent,  the  edge  of  the  wheel  shall  press  exactly  on  the  centre  of  the 
disk,  so  that  in  this  position  the  disk,  when  driven  by  the  wheel  n,  has 
no  tendency  to  turn  the  steel  wheel ;  but  when  the  spring  is  bent,  the 
steel  wheel  is  moved  from  the  centre  of  the  disk  towards  the  circum- 
ference, and  the  friction  thus  produced  between  its  edge  and  the 
surface  of  the  disk  causes  the  steel  wheel  to  be  driven  at  a  greater  or 
less  speed,  according  to  the  relation  between  its  own  diameter  and  the 
diameter  of  that  circle  on  the  disk  on  which  its  edge  may  happen  to  be 
pressing.  In  this  way  the  extent  of  rotation  of  the  steel  wheel  is  a 
measvire  of  the  product  of  the  intensity  of  the  acting  force  by  the 
space  through  which  it  acts,  and  this  being  registered  during  any 
given  period,  gives  one  of  the  values  required  for  the  determination  of 
the  duty  sought 

This  apparatus  is  remarkably  accurate  in  its  results :  it  can  be 
ireadily  applied  to  any  machine,  so  as  to  furnish  the  most  valuable 
information  Ixyth  to  the  maker  and  to  the  employer  of  machinery. 
Every  set  of  observations  made  with  this  dynamometer  furnishes  a 
manufacturing  constant  of  great  value  in  determining  the  cost  of  pro- 
duction under  widely  different  circumstances.  The  instrument  has 
been  used  for  detennining  the  power  traosmitted  by  machinery  from 


steam-engines  and  water-wheels,  and  also  for  ascertaining  the  value  of 
manual  labour  as  applied  to  the  working  of  pumps  and  driving  iinachi- 
nery  by  cranks.  It  has  also  been  applied  to  estimate  the  traction  of 
horses ;  and  every  effort  of  a  team  through  successive  days  of  labour 
has  been  measured  and  recorded,  and  the  work  expended  on  such 
efforts  numerically  estimated.  In  comparing  the  various  modifications 
of  machines,  some  surprising  differences  in  the  results  have  been 
attained,  showing  how  very  important  it  is  that  the  use  of  this  instru- 
ment should  be  more  widely  extended.  The  special  circumstances  of 
each  case  may  require  modifications  in  its  form,  and  in  measuring 
forces  of  high  intensities  additional  springs  may  be  required  in  the 
other  sides  of  the  boss,  and  connected  with  the  pulley  d.  In  the  Great 
Exhibition  of  1851  were  various  forms  of  dynamometer,  some  of 
which  are  noticed  in  the '  Jury  Report,'  Class  X.,  and  also  Class  V. 

DYSENTERY  {Autrtyr^pla,  dytenteria,  from  9vs,  with  difieuUy,  and 
imtfMv,  intuHne;  difficvltcu  intestinorum,  bloody  Jlux),  a  disease  in 
which  there  is  difficulty  and  pain  in  passing  the  stools,  which  consist 
of  mucus  and  blood,  containing  little  or  no  feeculent  matter,  and  gene- 
rally attended  with  fever.  The  desire  to  evacuate  the  bowels  is 
frequent  and  urgent ;  but  the  effort  ia  accompanied  with  severe  pain, 
and  ia  often  altogeUier  ineffectual,  constituting  the  affection  called 
tenesmus.  What  scanty  stools  are  passed  consist,  as  has  been  stated, 
of  mucus  mixed  with  blood,  or  of  pure  blood  in  considerable  quantity ; 
and  if  any  feculent  matter  be  present,  it  is  commonly  in  the  form  of 
round  and  hard  balls  called  scybahe.  There  is  always  griping  pain  in 
the  abdomen.  More  or  less  fever  is  invariably  present.  The  seat  of 
the  disease  is  chiefly  in  the  minute  glands  of  the  mucous  membrane  ol 
the  large  intestines,  and  is  essentially  of  an  inflammatory  character. 

The  forms  of  this  disease,  the  causes  which  produce  it,  the  drcum- 
stances  under  which  it  prevails,  the  pathologicid  conditions  on  which 
its  essential  characters  depend,  and  its  degree  of  intensity,  are  infinitely 
various;  and  these  modifying  influences  cause  it  to  assume  at  dif- 
ferent seasons,  in  different  climates,  and  in  different  constitutions,  the 
most  diversified  aspects.  It  is  sometimes  a  primary,  sometimes  a  con- 
secutive, and  sometimes  a  symptomatic  disease.  It  is  now  sporadic, 
now  endemic,  and  occasionally  both  endemic  and  epidemic.  It  is 
sometimes  inflammatory  and  sthenic,  at  other  times  typhoid  and 
asthenic,  at  one  time  acute,  and  at  another  chronic.  These  diflferenoes 
are  attended  with  essential  differences  in  the  nature  of  the  disease, 
which  not  only  communicate  to  it  different  external  aspects,  dependent 
on  different  internal  conditions,  but  which  require  totally  dififerent 
remedies. 

This  disease  has  been  at  all  times  one  of  the  great  soouiiges  of  our 
fleets  and  armies.  It  occurs  equally  in  hot  and  temperate  climates, 
and  seems  to  depend  more  on  irregularities  of  diet  and  habit  than  on 
climate.  "During  the  Peninsular  war,  the  first  Burmese  war,  and 
the  late  war  with  Russia,  dysentery  was  one  of  the  most  prevalent  and 
fatal  diseases  which  reduced  the  strength  of  the  armies.*' 

In  the  acute  form  of  dysentery,  when  purely  inflammatory,  and 
when  mild  in  character,  constipation  commonly  precedes  for  some  days 
the  attack  of  diarrhoea.  The  liquid  and  frequent  stools  which  at 
length  succeed  to  this  state  of  constipation  soon  become  streaked 
with  blood;  the  griping  pains  which  accompany  the  evacuations,  and 
the  straining  and  tenesmus  which  follow  them,  are  often  attended 
with  distinct  chills.  The  stools  may  be  from  eight  or  ten  to  sixteen 
or  twenty  in  the  twenty-four  hours.  The  pulse  is  conmionly  quick 
and  small,  the  tongue  loaded,  and  the  appetite  littie  impaired. 

When  tibe  attack  is  more  severe,  it  is  generally  attended  at  the  rery 
commencement  with  diarrhoea,  often  accompanied  with  nausea  and 
vomiting,  quickly  succeeded  by  scanty,  mucous,  or  gelatinous  stools, 
streaked  with  blood,  preceded  by  tormina,  and  followed  by  tenesmus. 
The  pain  in  the  coiurse  of  the  large  intestines  may  be  either  severe,  or 
it  may  not  be  urgent,  but  ratht^r  a  sense  of  heat  and  aching  than 
acute  pain.  Pain,  however,  is  always  induced  by  full  pressure  over  the 
tract  of  the  colon ;  and  if,  in  any  particular  part  of  this  tract,  there  be 
urgent  pain,  some  degree  of  fulness  may  generally  be  perceived  there. 
The  progress  of  the  disease  is  indicated  by  the  increasing  severity  of 
all  the  symptoms,  and  more  especially  by  the  increasing  frequency  of 
the  stools,  by  the  increasing  tormina  and  tenesmus,  and  the  augmenta- 
tion of  the  general  febrile  symptoms.  It  is  not  uncommon  for  from 
twenty  to  forty  efforts  at  stool  to  be  made  in  the  twenty-four  hours, 
with  the  effect  of  passing  only  a  very  small  quantity  of  mucus  and 
blood.  In  all  cases  the  evacuations  are  exceedingly  offensive ;  in  the 
worst  they  are  of  a  cadaverous  odour,  and  the  dots  of  blood  an 
sometimes  mixed  with  pieces  of  coagulated  lymph  or  fibrin. 

In  hot  climates  the  disease  is  still  more  intense.  The  heat,  the 
tormina,  and  the  tenesmus,  are  more  mngent  and  distressing;  the 
thirst  becomes  excessive,  the  urine  scanty  or  altogether  suppressed,  the 
stools  slimy,  streaked  with  blood,  and  attended  with  prolaptug  out,  or 
watery  and  ichorous,  "  resembling  the  washings  of  raw  beef,  in  wiidch 
float  particles  or  even  huge  shreds  of  coagulable  lymph,  thrown  off 
from  the  acutely-inflamed  surface."  In  these  cases  the  prostration  ol 
strength  is  extreme,  and  is  increased  by  most  distressing  and  exhaust- 
ing vomiting.  When,  as  sometimes  happens  in  this  form  of  the 
disease,  portions  of  the  mucous  coat  of  the  intestine  slough  away,  the 
countenance  of  the  patient  is  sunk  and  cadaverous,  and  Uie  odour 
of  the  stools,  and  in  some  degree,  indeed,  of^e  whole  body,  is 

^^  Digitized  by  VnOO^  .  ^ 
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In  the  asUienic  form  of  dysentery,  the  tormma,  tenesmus,  and 
mucous  and  bloody  stools  are  attended  with  great  depression  of  all 
the  organic  functions^  and  extreme  prostration  of  strength.  The  local 
dysenteric  symptomn,  exceedingly  urgent  from  the  commencement, 
are  rapidly  followed  by  fever  of  a  low  nervous  or  typhoid  type.  This 
form  of  the  disease  often  prevails  as  an  epidemic ;  and  under  circum- 
stances favourable  to  their  accumulation  and  concentration,  exhalations 
from  the  stools  of  the  sick  seem  capable  of  producing  dysentery  in 
persons  directly  exposed  to  them,  previously  in  a  state  of  sound  hesdtlL 

Dr.  Aitken,  who  saw  this  disease  in  the  Crimea,  says,  "  It  is  the 
mucous  membrane  of  the  great  intestine,  and  especially  of  the  rectum 
and  lower  portion  of  the  colon,  which  is  the  seat  of  the  characteristic 
lesions  in  dysentery."  These  lesions  are  frequently  attended  with  an 
exudative  process,  which  involves  the  whole  mucous  membrane, 
although  in  a  number  of  cases  only  the  solitaiy  and  tubular  glands  are 
involved.  The  following  are  the  morbid  conditions  of  the  intestine 
observed  by  Dr.  Aitken.  I.  Forms  of  exudation  obvious  on  tiie  sur- 
face of  the  mucous  membrane  of  the  rectum  and  colon.  2.  Forms  of 
exudation  not  obvious  to  the  unaided  eye,  but  which  were  seen  in  all 
the  cases  examined  by  the  microscope,  to  fill  the  mucous  tubular 
follicles  of  the  large  intestine.  8.  Forms  of  exudation  obvious  to  the 
eye  and  demonstrable  by  microscopic  examination,  as  being  developed 
in  the  solitary  vesicular  glands  of  the  large  intestine.  4.  Changes  in 
the  exuded  material  which  tend  first  towards  its  oi^fanisation  and  sub- 
sequently to  its  destruction  and  removal  by  ulceration.  5.  Ulcerative 
changes  in  the  tissues  of  the  mucous  membrane  itsell  6.  Similar 
dysenteric  lesions  extending  into  the  small  intestines."  In  chronic 
cases  the  exuded  matter  is  either  thrown  off  or  it  becomes  orgamsed, 
and  subject  to  the  ulcerative  process  in  the  same  manner  as  the  mucous 
membruie.  In  all  cases  the  solitary  and  tubular  glands  appear  to  be 
first  attacked. 

The  duration  of  dysentery  is  as  various  as  its  types.  It  may  prove 
fatal  in  a  few  days  or  hours,  or  last  for  weeks  and  even  months,  and 
ultimately  destroy  life  by  inflammation  and  gangrene  of  the  bowels. 
In  some  cases  the  disease  ceases  spontaneously,  the  frequency  of  the 
stools,  the  griping  and  the  tenesmus  gradually  diminishing,  while 
natural  stoola  return ;  but  in  other  cases,  the  disease,  with  moderate 
symptoms,  continueB  long,  and  ends  in  protracted  and  exhausting 
diarrhoea. 

The  causes  which  predispose  to  dysenteiy  appear  to  be  long-con- 
tinued exposure  to  a  nigh  temperature,  or  alternations  of  heat  and 
cold ;  hence  the  disease  is  generally  most  prevalent  in  summer  or 
autumn,  after  considerable  heats  have  prevailed  for  some  time,  and 
especially  after  very  warm  and  at  the  same  time  very  dry  states  of  the 
weather.  All  observation  and  experience  show  that  a  powerful  pre- 
disposition to  the  disease  is  formed  by  the  habitual  use  of  a  high  and 
stimulating  diet,  and  espedally  by  indulgence  in  spirituous  liquors, 
by  excessive  &tigue,  by  exposure  to  nig^ht  air,  by  salt  diet,  and  by  all 
causes  which  enfeeble  the  constitution  in  general,  »t  the  same  time 
that  they  over  excite  the  alimentary  canal  in  particular. 

The  exciting  causes  are  long-continued  exposure  to  intense  heat,  or 
to  sudden  and  great  alternations  from  heat  to  cold ;  exhalations  from 
v^etable  and  animal  matters  in  a  state  of  decomposition,  as  from 
marsh,  stagnant,  river  or  sea  water,  from  animalculss  and  minute 
insects,  or  from  the  flesh  of  deceased  animals ;  noxious  exhalations 
from  the  bodies  of  persons  crowded  together  in  close  and  confined 
situations,  and  more  especially,  as  would  appear,  from  the  discharges 
from  the  bowels  of  persons  labouring  under  dysentery ;  scanty  and 
bad  food,  consisting  more  especially  of  vegetable  or  animal  matter  in  a 
state  of  decay,  as  tainted  meat,  stale  fish,  unwholesome  bread,  unripe 
rice,  rye,  and  impure  water. 

In  the  acute  form  of  dysentery,  when  the  fever  is  high,  the  pain 
intense,  and  the  inflammation  active,  blood-letting  from  the  arm  has 
been  recommended,  and  also  the  local  abstraction  of  blood  by  leeching 
or  cupping.  The  employment  of  pui^tive  remedies  in  dysentery 
requires  ti&e  greatest  discrimination  and  caution.  If  the  colon  be  dis- 
tended with  feculent  matter  which  it  cannot  dischai^,  no  remedies 
will  succeed  until  this  accumulation  is  removed ;  if,  on  the  contrary, 
there  have  been  already  frequent  and  copious  discharges  of  feculent 
matter,  the  administration  of  pui*gatives  should  be  avoided.  The 
practitioner  should  therefore  carefully  examine  the  state  of  the  bowels 
with  regard  to  their  fulness  or  emptiness  of  feecal  matter,  and  their 
actual  state  in  this  respect  can  almost  always  be  ascertained  with  a  great 
degree  of  certainty  if  due  pains  be  taken  to  discover  it.  If  there  be 
reason  to  suppose  that  there  is  any  accumulation  of  fseces,  the  mildest 
purgatives  should  be  given,  of  which  the  best  is  castor  oil,  and  this 
should  be  cautiously  repeated  until  the  irritating  matter  is  wholly 
removed.  Qreat  relief  is  at  the  same  time  afforded  to  the  distressing 
tormina  and  tenesmus  by  emollient  and  opiate  enemas  injected  in  very 
small  quantities.  After  the  subdual  of  the  inflammatory  state  by 
blood-letting,  and  the  evacuation  of  the  accumulated  fBDcesbymild 
purgatives,  the  great  object  is  to  soothe  the  irritated  membrane  by 
opiates,  on  the  judicious  employment  of  which,  and  the  skilful  com- 
bination and  alternation  of  this  class  of  remedies  with  nuld  purgatives 
and  astringents,  the  successful  treatment  of  ordinary  dysentery 
mainly  depends.^  The  asthenic  forms  with  typhoid  symptoms  need  a 
guarded  yet  active  treatment,  nearly  the  same  as  that  which  is  proper 
to  ^hus  fever  with  abdominal  affectioxL    [FxvxB.] 


DYSLYSINE.    [ChouoAoid.] 

DYSLYTE.  A  nitrogenous  product  not  yet  analysed,  obtained  by 
the  action  of  nitric  acid  upon  citraoonic  acid.  It  is  produced  simul- 
taneously with  euifyte. 

DYSPEPSIA  (AMTirc^/a,  dfftpipgia),  IndigesH<m,  the  difficult  and 
imperfect  conversion  of  the  food  into  nutriment.  Digestion  is  a  part 
of  the  great  function  of  nutrition ;  its  ultimate  object  is  to  convert 
the  aliment  into  blood.  Between  the  articles  taken  as  food  and  the 
nutri^t  fluid  of  the  body — ^the  blood,  there  is  no  obvious  analogy,  and 
there  is  a  wide  difference  in  nature.  Hence  the  function  of  digestion 
consists  of  a  succession  of  stages,  at  each  of  which  the  food  undergoes 
a  specific  change.  Each  change  is  effected  by  a-  peculiar  process,  for 
the  accomplishment  of  which  a  special  apparatus  is  provided.  Of  these 
processes  die  chief  are  mastication,  deglutition,  chymification,  chylifi- 
cation,  and  fsecation.  [Diqbstiok,  in  Nat.  Hist.  Div.]  The  healthy 
condition  and  the  natural  action  of  every  individual  organ  belonging  to 
the  portion  of  the  apparatus  proper  to  each  of  these  processes  is  neces- 
sary to  the  sound  state  of  the  function  of  digestion.  It  is  easy  there- 
fore to  see  by  how  many  causes  it  may  be  disturbed ;  in  how  many 
different  organs  the  source  of  the  disturbance  may  have  its  seat,  of  how 
varied  a  nature  the  disturbance  may  be,  and  how  greatly  the  dis- 
turbance of  the  digestive  function  may  derange  the  other  functions  of 
the  body. 

In  the  history  of  the  human  family  there  is  no  known  community  of 
human  beings  in  any  coimtry,  and  no  age  of  human  life,  in  which  the 
first  necessity  of  existence,  that  of  taking  food  for  the  nourishment  of 
the  body,  is  not  the  eause  of  disease  and  death  to  great  numbers,  and 
of  uneasiness,  nay,  sometimes  even  of  intense  pain,  to  far  greater  num- 
bers. Why  is  thiB  ?  Why  is  the  digestive  process  more  productive  of 
suffering,  disease,  and  death  in  man  than  in  the  lower  animals  of  a 
similar  structure,  in  which  the  function,  considered  in  a  physiological 
point  of  view,  is  scarcely  at  all  less  complex  f  The  correct  answer  to 
this  question  would  include  a  clear  account  of  the  causes  of  dyspepsia, 
and  would  suggest  the  appropriate  remedies  for  the  disease. 

Digestion  hSag  an  organic  function,  when  this  function  is  healthfully 
performed,  for  reasons  which  have  been  fully  developed,  it  is  unattended 
with  consciousness.  The  first  effect  of  the  disturbance  of  this  function 
is  to  render  the  patient  not  only  conscious,  but  painfully  conscious, 
that  he  has  a  stomach.  A  sense  of  nausea,  sometimes,  when  the  affec- 
tion is  severe,  even  vomiting,  an  obscure  feeling  of  uneasiness,  fulness, 
distension,  weight  in  the  r^on  of  the  stomach,  occasionally  amounting 
to  pain,  and  even  severe  pain,  flatulence,  eructation,  a  sensation  of 
sinking,  and  lastly,  a  loss  of  appetite,  constitute  the  train  of  uneasy 
sensations  which,  coming  on  after  the  reception  of  food,  indicate  dis- 
ordered digestion,  and  which  take  the  place  of  the  feelings  of  refresh- 
ment and  exhilaratiou  which  restdt  from  healthy  digestion. 

When  these  uneasy  sensations  are  occasioned  by  a  disordered  state 
of  the  stomach,  the  disorder  may  consist  in  a  derangement  either  of  its 
secreting  arteries,  or  its  mucous  glands,  or  its  organic  nerves,  or  its 
muscular  fibres,  inducing  a  deficient  secretion  of  the  gastric  juice,  a 
deficient  secretion  of  mucus,  a  diminished  or  increased  irritability  of 
the  muscular  fibres,  by  which  the  motions  of  the  stomach  are  disturbed. 
If  the  gastric  juice  be  deficient,  the  first  step  in  the  digestive  process 
cannot  take  place,  the  food  cannot  be  dissolved ;  if  the  mucus  be  ex- 
cessive, the  contact  of  the  gastric  juice  with  the  food  may  be  prevented : 
ft  the  muscular  fibres  of  the  stomach  are  torpid  or  too  irritable,  the 
food  may  be  detained  too  long  or  too  short  a  time  in  the  stomach. 

The  causes  of  dyspepsia  are  either  those  which  act  directly  and 
immediately  upon  ihe  stomach  itself,  or  those  which  act  upon  the 
whole  body  or  upon  particular  parts  of  it,  but  which  still  affect  the 
stomach  prindpaUy  and  almost  solely. 

Of  the  first  kind  are  noxious,  irritating,  and  indigestible  substances 
taken  into  the  stomach  as  articles  of  food  or  drink,  such  as  tainted 
meat,  decayed  vegetables,  unripe  fruit,  very  acid  matters,  ardent 
spirits,  &c. ;  and  even  wholesome  food  taken  too  frequently  or  in  too 
lai^ge  a  quantity,  especially  when  its  nature  ia  very  nutritious,  as  when 
it  consists  principally  of  animal  matter,  or  when  a  large  quantity  of 
nutriment  is  presented  to  the  stomach  in  a  very  concentrated  form,  or 
is  rendered  too  stimulating  by  being  highly  seasoned ;  the  abuse  of 
fermented  and  spirituous  liquors,  which  is  one  of  the  most  frequent 
causes  of  dyspepsia  in  its  severest  and  most  fatal  forms ;  and  large 
quantities  of  fluids,  habitually  taken  at  too  high  a  temperature,  as  very 
hot  tea,  coffee,  or  soup. 

Of  the  second  kind,  or  the  causes  which  act  upon  the  whole  body  or 
upon  particular  parts  and  functions  of  it,  are — want  of  pure  air ;  hence 
the  frequency  of  dyspepsia  in  laige  and  crowded  cities,  and  more  espe- 
cially in  narrow  and  confined  lanes  and  alleys,  in  the  dirty  and  ill- 
ventilated  houses  of  the  poor.  Want  of  exercise :  from  physical 
inactivity  all  the  organs  of  the  body  languish,  but  the  stomach  first 
and  most.  Intense  study  or  dose  application  to  business  too  long 
continued,  implying  both  want  of  air  and  want  of  exercise.  Mental 
emotion,  more  especially  the  depressing  passions,  fear,  grief,  vexation, 
disappointment,  anxiety,  and  hope  defend.  Expos\ire  to  the  influence 
of  cold  and  moisture.  In  persons  with  weak  stomachs  and  delicate 
skins,  a  cold  damp  day,  more  especially  suddenly  succeeding  a  hot  day, 
often  produces  a  severe  attack  of  dyspepsia.  Hence  it  is  that  dyspeptic 
complaints  are  so  prevalent  when  cold  and  damp  weather  first  sets  in. 
Cold  is  a  sedative  to  the  nervous  system,  as  heat  is  an  excitant;  and 
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the  depressing  effects  of  cold  seem  to  be  pectdiarly  manifested  in  the 
nerves  of  the  stomaoh.  Bxoessive  disohio-ges  from  the  body,  as  flood- 
ing, leucorrhoea,  large  bleedings  from  the  arm,  profuse  and  long-con- 
tinued sweating,  and  above  all  protracted  suckling.  It  is  a  common 
practice  among  the  )[>oor  in  this  countij  to  suckle  their  children  too 
long.  A  feeble  woman  is  often  seen  with  a  strong  child  at  her  breast 
a  year  and  a-half  or  two  years  old.  The  effect  upon  the  constitution 
of  the  mother  is  most  pernicious.  Emaciation,  sharpness  of  the  fea- 
tures, with  a  peculiar  expression  in  the  countenance  of  languor  and 
exhaustion,  a  sense  of  sinking  at  the  pit  of  the  stomach,  dimness  of 
sight,  giddiness,  spectra  of  different  kinds  dancing  before  the  eyes, 
headache,  with  a  smaU,  quick,  and  sometimes  almost  imperceptible 
pulse,  and  total  loss  of  appetite,  are  the  peculiar  characters  of  this 
variety  of  dyspepsia. 

The  state  of  dyspepsia  is  most  frequently  a^  state  merely  of  dis- 
ordered function,  without  any  appreciable  change  of  structure  in  any 
of  the  tissues  of  the  stomach.  But  all  the  symptoms  of  dyspepsia  are 
produced  in  their  intensest  degree  when  they  arise  from  some  organic 
disease  of  the  stomach.  Of  these  the  most  frequent  is  inflamma- 
tion of  its  mucous  ooat.  This  inflammation  may  be  either  acute  or 
subacute.  When  acute,  the  nature  of  the  malady  is  indicated  by 
characters  so  striking  that  it  cannot  be  overlooked ;  but  the  subacute 
form  often  exists  for  a  long  period  quite  unsuspected,  producing 
violent  and  obstinate  dyspepsia,  which  is  often  greatly  aggravated  by 
the  remedies  employed  to  remove  the  complaint.  The  diagnostic  sign 
of  this  form  of  the  disease  is  tenderness  on  pressure  in  the  epigastric 
region.  In  scirrhus  of  the  pylorus  and  ulceration  of  the  mucous  glands 
of  the  stomach,  organic  disease  not  of  unfrequent  occurrence^  there  is 
superadded  to  the  ordinary  signs  of  dyspepsia  a  peculiar  train  of 
symptoms  scarcely  to  be  overlooked  or  mistaken. 

But  dyspepsia  is  often  the  result  of  disease  situated  not  in  the 


stomach,  but  in  some  other  organ.  The  stomach  has  been  justly 
called  the  centre  of  sympathies,  and  there  is  scarcely  any  disorder  of 
the  body  which  does  not  affect  the  functions  of  the  stomach  in  a 
greater  or  less  degree.  The  organs  the  diseases  of  which  are  moat  apt 
to  produce  disorder  of  the  stomach,  are  the  liver,  the  spleen,  the 
uterus,  the  kidney,  the  bronchi,  and  the  skin.  In  this  secondary  form 
of  dyspepsia,  the  disease  cannot  be  removed  unless  the  seat  of  the 
primary  affection,  and  the  true  nature  of  that  affection,  be  ascertained. 

The  stomach  is  the  organ  in  which  chymification  is  effected, 
Chylification  is  accomplished  in  the  duodenum,  and  completed  in  the 
jejunum,  ilium,  and  mesenteric  glands;  and  the  highly  important 
part  of  the  digestive  process,  that  which  consists  in  eliminating  and 
carrying  out  of  the  system  the  non-nutrient  portion  of  the  aliment, 
is  performed  by  the  large  intestines.  Each  of  these  organs  may  be  the 
primary  seat  of  disease,  giving  rise  to  the  ordinary  symptoms  of 
dyspepsia ;  but  to  these  there  will  generally  be  supenulded  peculiar 
signs  pointing  out  the  real  seat  of  the  malady,  signs  almost  always  to 
be  observed  if  carefully  looked  for,  and  the  detection  of  which  is  of 
tlie  utmost  importance  in  the  treatment  of  the  diseaae. 

The  indications  of  cure  are  to  avoid  or  remove  the  remote 
causes,  to  remove  the  symptoms  which  especially  contribute  to 
aggravate  and  continue  the  disease,  and  to  restore  the  healthy 
tone  of  the  disordered  organs.  There  is  no  drug,  no  clan  of 
medicines,  no  one  mode  of  treatment  capable  of  removing  dy8peps»ia 
when  present,  or  of  preventing  its  recurrence.  This  can  only  be 
done  by  a  careful  study  of  the  exact  cause  of  the  disease  in  every 
individual  case,  and  the  precise  seat  and  nature  of  the  affection. 
The  mode  of  treatment  mtist  be  modified  in  strict  accordance  with 
these  circumstances ;  and  no  mode  of  treatment  will  be  attended  with 
success  of  which  the  appropriate  regulation  of  the  diet  and  exerciae 
does  not  form  an  essential  psirt.    [StomacH;  Diseases  op.1 
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"P  occapieft  the  fifth  plaoe  in  the  Hebrew  alphabet  and  those  derived 
•^  from  it.  The  vowelfl,  when  arranged  according  to  their  physical 
aflfinity,  would  lie  in  the  series  »,  e,  a,  o,  u  [Alphabet],  and  accordingly 
the  Towel  4  is  irequently  interchanged  with  its  neighbours  i  and  a. 
It  is  also  under  special  oircamstanca  oocaaiaDaUy  oonvertibla  with 
0  and  u. 

1.  £  ifl  interchanged  with  i.  Thus  in  Latin  the  old  datiTea  heri, 
niani,  ruri,  musai,  afterwards  took  the  forms  here,  mane,  rwre,  mmae  ; 
and  the  words  moffie,  videris,  trietia^  when  they  appeared  without  an  8, 
were  written  mage,  videre,  trUte.  The  same  interchange  appears  in  the 
declension  of  the  adjective  it,  ea,  id,  and  the  conjugation  of  the  verbs 
eo  and  queo, 

S.  if  in  Latin  often  oorresponds  to  oi  in  French*  Thus  many 
Latin  infinitives  in  ere  reappear  in  French  with  the  termination  oir,  as 
habere,  debere  ;  weoir,  devoir.  The  Latin  past  imperfect  has  the  suffix 
eba,  which  passed  through  the  forms  em  and  ea  io  eie  and  oi.  Thus 
from  habebam  were  deduced  aveva,  avea,  avoie,  and  lastly  anfoie  or 
avaii.  This  final  «» so  far  as  rogurds  the  first  person,  does  not  appear 
in  the  oldest  forms  of  the  French  language^  Other  instances  of  the 
change  of  o  into  m  may  be  seen  in  the  Latin  adjectives  and  other  words 
in  eneU  or  etU,  which  in  Freneh  have  the  suifix  otf,  Viewnentii,  Vki^ 
note;  umiwu, tnoia 

3.  E  Latin  into  ie  French,  as  md,  bene,  ped- ;  miel,  hien,  pied. 

4.  £  into  a.  This  is  well  marked  in  the  dialects  of  the  Qreek  aoipai, 
Ionic;  <ro<pMM,  Doric,  &c.  Hence  the  Latina  have  often  an  a  where  the 
common  dialect  of  the  Qreek  had  e,  as  ^nxtunif,  irktryii ;  Lat.  machina, 
plag<».  Both  forms  often  coexist  in  Latin,  as  UHetitio'  and  trittitie'. 
The  a  is  often  changed  into  e  in  Latin,  if  a  prefix  is  added,  particularly 
if  two  consonants  follow  the  vowel,  aa  faeiite,  eonfedues  pare,  expen; 
caetuM,viieeghf»;  are,\ner$, 

5.  E  into  0.  Especially  in  Greek,  when  a  strong  vowel  follows,  as 
Xryn,  Koyos ;  ytfiet,  vofus.  The  Latin  language  prefers  an  o,  aa  4fie», 
9omo  ;  TcvTtv,  eoquo  ;  ytos,  novua  ;  *Jtt,  ob.  This  change  is  paiUoularly 
common  in  words  beginning  with  a  to,  or  with  what  was  pronounced  as 
a  w,  the  Latin  v.  Thus  veeter,  verto,  veto,  were  once  written  voitet, 
vorto,  voto.  Even  in  our  own  language  toorm  (vermis,  Lat.)>  and  work 
(ipyoy,  Or.),  are  now  pronounced  as  if  written  with  an  e.  The  Qreek 
even  interchanges  a  long  o  with  a  long  e  as  farnp,  kiregrn^  evttarmp ; 
aijd  so  too  in  Latin  we  have  iinto  Aniinie, 

6.  A  short  e  often  gives  place  in  Latin  to  a  short  u  when  followed 
by  one  of  the  hquids  I,  n,  m,  as  in  Sicuiue,  (Gk.  SikcAos)  pcrouinrs 
{pera  l>)t  tabula  (Germ.  to/eQ,  deevmv»  (decern),  eontwmax  {temno^, 
funda  ((T^frMny),  fa4itmdu$  (faciendut)  euntem, 

EAQLB,  CONSTELLATION.    [Aquila.] 

EAGLE,  Roman  Standard.  The  eagle,  as  a  sjnnbol  of  empire,  is 
oft3u  seen  on  ancient  coins  and  medals,  and  on  none  more  frequently 
than  on  thoee  of  tiie  Ptolemies  of  Egypt  and  the  Seleuddse  of  Syria. 
As  an  ensign  or  standard,  borne  upon  a  spear,  it  was  used  by  ^e 
Persians  in  the  time  of  the  younger  Cynia.    (Xenoph., '  Anab.'  i  10.) 

Pliny  (*  Hist.  Nat.'  li.  x.,  c.  4,  edit.  Hardouin,  torn,  i.,  p*  649)  says 
that,  till  the  time  of  O.  Mariua,  the  Romans  used  five  different  anim^ 
for  standards, — the  wolf,  the  minotaur,  the  horse,  the  boar,  and  the 
eagle, — but  that  in  Marina's  second  consulate  they  adopted  the  eagle  as 
the  sole  ensign  for  their  legions. 

The  eagle  iised  by  the  Romans  as  a  standard  was  of  gold  or  ailver : 
the  latter  metal,  we  are  told  by  PUny,  was  most  frequently  used,  as  the 
more  glittering,  and  of  course  more  readily  seen.  It  was  borne,  like 
the  Persian  eagle,  on  the  summit  of  a  spear,  and  was  of  the  size  of  a 
pigeon,  with  its  wings  displayed.  It  sometimes  rested  upon  a  cross-bar 
on  the  top  of  the  spear,  and  sometimes  upon  shields  piled  up.  On  the 
reverses  of  some  of  the  coins  of  Augustus  and  Galba,  in  second  brass, 
the  legionary  eagle  is  represented  holding  the  thunderbolt  in  its 
talons.  The  small  slae  of  the  eagle  often  contributed  to  its  conceal- 
ment, when  the  legion  to  which  it  belonged  was  defeated.  The  name 
of  the  legion  was  usually  engraved  upon  it.  Tacitus,  in  his  '  Annals,' 
1.  i.  60,  relates  the  finding  of  the  eagle  of  the  nineteenth  legion  by 
Germanicut,  which  had  been  lost  in  the  maasaore  of  Varus. 

Cicero  ('  Catilin.'  i..  o.  24)  says  that  Catilme  had  a  sUver  eagle  in  his 
house  AS  his  titular  divinity,  wiuch  was  also  his  standard  in  war. 

A  Roman  eagle  in  steel,  found  at  Silchester,  presumed  to  have  been 
a  legionary  eagle,  was  exhibited  to  the  Sodety  of  Antiquaries  in  1788 
by  the  then  bishop  of  Carlisle. 

The  reader  will  see  a  great  deal  of  learning  displayed  upon  this  and 
the  standard  of  the  cohorts  in  M.  Le  Beau's  *  Quatorei^me  Memoirs  sur 
la  Legion  Romaine ;  Des  Enseignes.'  Mem.  de  rAoad^mie  des  Insoript. 
tom.  xxrv.,  4to,  Par.  1770,  pp.  277-808. 

The  eagle  has  also  been  adopted  as  the  standard  in  the  modem 
French  army.  It  is  borne  perched  at  rest  on  a  small  base  at  the 
top  of  the  banner-staff.  Austria  bears  a  double-headed  eagle  on  her 
banners ;  and  PrussiA  and  Russia  have  taken  the  eagle  as  their  national 


symbol.  The  United  States  of  America  use  also  th«  eagle  as  the 
national  emblem,  aa  well  as  for  the  deaignation  of  a  gold  coin  of  tha 
value  of  iZt.  Sd.,  or  10  dollars. 

EAGRE.    [BORB.] 

EAR-RING ;  a  ring  hung  from  a  hole,  perforated  for  that  purpoia 
through  the  ear,  sometimes  set  with  pendant  jewels,  pearls,  or  other 
precious  stones.  The  word  is  Anglo-Saxon,  eair-hring.  Ornaments  of 
this  sort,  large  or  small,  have  been  worn  in  almost  all  countries  l^ 
women,  from  the  earliest  ages;  but  more  rarely  by  the  men.  In 
ancient  Egyptian  paintings  females  are  represented  with  large  circular 
ear-rings;  but  no  male  figures,  except  of  captives,  wear  them.  In 
Assyrian  sculpture,  on  the  other  hand,  in  which  few  native  female 
figures  occur,  all  the  males  of  rank  from  the  great  king  downwards 
wear  httge  ear-pendanta.  Botta  (phite  161)  has  figured  several  of  them. 
Among  Oriental  nations  generally  the  ear-ring  appears  alwm  to  have 
been  a  customary  ornament  with  both  sexes.  Among  the  Cfreeks  and 
Romans  it  was  confined  exclusively  to  the  men.  Homer  makes  Hera, 
when  adorning  herself  so  as  to  i^pear  moat  fsacinating  in  the  eyes  of 
Zeus,  place  in  her  ear-tips  three-gemmed  ear-ringsi  (<  Uiad,'  xiv.  182.) 
Several  of  the  most  beautiful  (keek  female  statues  have  the  ears 
pierced  for  the  reception  of  ear-rings,  which  were  no  doubt  of  gold  or 
gemsi  In  the  Latin  of  the  middle  age  ear-rings  are  termed  peiutentet, 
from  the  more  oommon  form  of  the  ornaments  usually  attached  to  the 
ring  itsell  Ear-pendanta  have  been  occasionally  found  in  British  and 
Saxon  barrows  in  various  parts  oi  EngUnd, 

EAR. TRUMPET,  a  curved  tube  employed  to  aid  defective 
hearing.  The  ravs  of  sound,  proceeding  from  any  source,  enter  the 
tube  nearly  parallel,  and  its  innel*  surface  is  so  curved  that,  after  one 
or  mors  reflections,  they  converge  upon  the  membrane  of  the  tympa- 
num, and  thus  act  with  increased  foroa 

In  early  notices  of  acoustic  instruments  there  is  some  difficulty  in 
distinguishing  such  as  were  intended  to  be  applied  to  the  ear,  to  assist 
in  ooUecting  sound,  from  such  as  were  employed  in  aid  of  the  voice,  to 
enable  a  speaker  to  prodnoe  articulate  sounds  in  such  a  manner  as  to 
insure  their  transmission  to  a  considerable  distance.  [Spbakino  Trum- 
per.]  To  a  certain  extent,  indeed,  such  instruments  may  be  employed 
for  either  purpose,  some  speaking-trumpets  being  so  formed  that,  if 
applied  to  the  ear,  they  would  act  as  hearing-  or  ear-trumpets. 

The  common  ear-trumpet  is  a  conical  tube  of  metal,  the  larger  end 
of  which  expands  like  the  mouth  of  a  trumpet,  while  the  smaller  is  so 
shaped  as  to  enter  the  ear,  and  conduct  the  vibrations  of  sound  col- 
lected at  the  wide  end  direct  to  the  membrane  of  the  tympanum.  The 
smaller  end  is  frequently  curved,  in  order  that  it  may  be  apptied  pro- 
perly to  the  oar  while  the  mouth  is  directed  forwards  to  receive  soimds 
from  a  speaker  in  front  of  the  person  using  it.  For  the  sake  of 
portability,  ear-trumpets  are  frequently  made  in  two,  three,  or  more 
portions,  sliding  within  one  another,  somewhat  in  the  same  manner  as 
the  tub^  of  an  opera-glass. 

Various  other  instruments,  of  doubtful  value,  are  more  or  less 
employed  in  aid  of  defective  hearing :  among  these  may  be  mentioned, 
tiie  auricle,  a  small  shell-like  instrument,  formed  of  gold,  and  worn  in 
the  ear,  so  that  nothing  but  the  expanded  mouth  is  visible;  ear-comete, 
which  are  small  instruments,  made  of  various  shapes  and  si^es,  some- 
what resembling  a  French  horn  or  a  musical  trumpet  in  appearance, 
applied  to  the  ears  and  held  in  their  plaoe  by  slender  springs ;  tpeaJcing 
OT  convertation  ta6e«,  which  are  flexible  elastic  tubes  of  India-rubber  and 
silk,  kept  open  by  spiral  wire  springs,  and  terminating  at  one  end  in  an 
ear-piece,  and  at  the  other  in  an  open  bell-ehaped  vessel,  which  is  held 
before  the  mouth  of  the  speaker ;  and  table  eonifert,  which  consist  of  a 
revolving  trumpet-shaped  cowl  mounted  on  a  pedestal,  which  may  be 
placed  upon  a  table,  so  as  to  be  turned  towards  any  part  of  the  room 
where  conversation  may  be  going  on,  and  of  communicating  the  sound 
through  a  flexible  tube  to  the  ear  of  the  deaf  person.  When  flexible 
tubes  are  employed  for  such  a  purpose,  their  eflbot  is  increased  by 
making  them  of  a  tapered  or  conical  shape.  An  ingenious  instrument 
of  the  ear-trumpet  kind  is  mad^  in  the  form  of  a  walking-stick. 
Another,  which  is  held  so  as  to  reflect  sound  into  the  ear,  is  styled  the 
ear-conch,  and  may  be  termed  an  auxiliarr  ear :  it  is  formed  of  plated 
metaL  The  commoner  kinds  of  acoustic  instruments  are  made  of  tin- 
plate,  japanned ;  but  the  better  sorts  are  sometimes  formed  of  silver, 
or  of  gong-metal,  which  is  supposed  by  some  to  be  the  best  metal  for 
the  purpose. 

Hebert  ('  Engmeer's  and  Mechanic's  Encyolopfledla,'  vol.  i.,  o.  468) 
quotes  an  opinion  from  Dr.  Morrison,  of  Aberdeen,  that  that  end  of  an 
ear-trumpet  which  is  applied  to  the  ear  shovdd  not  be  made  so  small  aa 
to  enter  the  ear,  but  should  be  large  enough  to  include  the  whole  of 
the  external  ear;  for  that  gentieroan,  having  been  deaf  for  many  years, 
experienced  no  relief  from  ordinary  ear-trump>ets,  but  found  one  which 
he  had  made  of  block-tin,  on  the  proposed  plan,  to  succeed. 

EARL.    The  title  of  count  or  earl,  in  Latin  comee,  is  the  most 
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ancient  and  widely  spread  of  the  subordinate  or  subject  titles.  This 
dignity  exists  under  various  names  in  almost  every  country  in  Europe. 
By  the  English  it  is  called  earl,  a  name  derived  to  us  from  the  ealder- 
man  of  the  Anglo-Saxons  and  the  eorle  of  the  Danes.  By  the  French 
it  is  called  conUe  ;  by  the  Spaniards  eonde  ;  and  by  the  Germans  graf, 
imder  which  generic  title  are  included  several  distinct  degrees  of  rank, 
— landgraves,  or  counts  of  provinces ;  palsgraves,  or  counts  palatine,  of 
which  there  are  two  sorts ;  markgraves,  or  counts  of  marches,  or  fron- 
tiers (whence  marchio,  or  marquess) ;  buig^hgraves,  or  counts  of  cities ; 
counts  of  the  empire;  counts  of  territories ;  and  several  others.  [Count  ; 
Baron.] 

After  the  battle  of  Hastings,  William  the  Conqueoor  recompensed 
his  followers  with  grants  of  the  lands  of  the  Saxon  nobles  who  had 
fallen  in  the  battle,  to  be  held  of  himself  as  strict  feuds ;  and  having 
annexed  the  feudal  title  of  earl  to  the  counties  of  the  Saxon  earls  (with 
whom  the  title  was  only  official),  he  granted  them  to  his  principal 
captains. 

These  earldoms  were  of  three  kinds,  all  of  which  were  by  tenure. 
The  first  and  highest  was  where  the  dignity  was  annexed  to  itie  seisin 
or  possession  of  a  whole  county,  with  jura  regalia.  In  this  case  the 
county  became  a  county  palatine,  or  principality,  and  the  person 
created  earl  of  it  acquired  royal  jurisdiction  and  seigniory.  In  short, 
a  county  palatine  was  a  perfect  feudal  kingdom  in  itself,  but  held  of  a 
superior  lord.  The  counties  of  Chester,  Pembroke,  HexL'un,  and  Lan- 
caster, and  the  bishopric  of  Durham,  have,  at  different  times,  been 
made  counties  palatine ;  but  it  does  not  appear  that  the  title  of  earl 
palatine  was  given  to  tlie  most  ancient  and  distinguished  of  them — 
namely,  the  earl  of  Chester — before  the  time  of  Henry  II.,  sumamed 
Fitz-Empress,  when  the  title  of  palatine  was  probably  introduced  from 
the  empire.  The  earls  of  Chester  created  barons  and  held  parliaments, 
and  had  their  justiciaries,  chancellors,  and  barons  of  their  exchequer. 
This  county  palatine  reverted  to  the  crown  in  the  reign  of  Henry  III. 
The  second  lund  of  earls  were  those  whom  the  king  created  earls  of  a 
county,  with  civil  and  criminal  jurisdiction,  with  a  grant  of  the  third 
part  of  the  profits  of  the  coxmty  court,  but  without  giving  them  actual 
seisin  df  the  county.  The  third  kind  was  where  the  ^g  erected  a 
large  tract  of  land  into  a  county,  and  granted  it  with  civil  and  criminal 
jurisdiction  to  be  held  per  srrritium  uniut  comitatiU. 

Under  the  early  Norman  kings,  all  earls,  as  well  as  barons,  held 
their  titles  by  the  tenure  of  their  counties  and  baronies;  and  the 
grant,  or  even  purchase,  with  the  licence  of  the  sovereign  of  an  earl- 
dom or  a  barony,  would  confer  the  title  on  the  grantee  or  purchaser ; 
but  with  the  solitary  exception  of  the  earldom  of  Arundel,  earldoms 
by  tenure  have  long  since  disappeared,  and  in  late  times  the  title  has 
been  conferred  by  letters  patent  under  the  great  seal.  Earls  have  how 
no  local  jurittdiction,  power,  or  revenue,  as  a  consequence  of  their  title, 
which  is  no  longer  confined  to  the  names  of  counties  or  even  of  places ; 
for  several  eark,  as  Earl  Spencer,  Earl  Grey,  and  others,  have  chosen 
their  own  names  instead  of  local  titles. 

The  coronet  of  an  English  earl  is  of  gold  surmounted  with  pearls, 
which  a»e  placed  at  the  extremity  of  raised  points  or  rays,  placed  alter- 
nately with  foliage.  The  form  of  their  creation,  whic^  has  latterly 
been  superseded  by  the  creation  by  letters  patent,  was  by  the  king's 
girding  on  the  sword  of  the  intended  earl,  and  placing  his  cap  and 
coronet  on  his  head  and  his  mantle  on  his  shoulders.  The  king  styles 
all  earls,  as  well  as  the  other  ranks  of  the  higher  nobility  of  peerage, 
his  cousins.  An  earl  is  entitled  right  honourable,  and  takes  precedence 
next  after  marquesses,  and  before  all  viscounts  and  barons.  When  a 
marquess  has  an  earldom,  his  eldest  son  is  called  earl  by  courtesy ;  but 
notwithstanding  this  titiUar  rank,  he  is  only  a  commoner,  unless  he  be 
summoned  to  tie  House  of  Lords  by  such  title.  So  the  eldest  sons  of 
dukes  are  called  earls  where  their  fathers  have  an  earldom  but  no 
maiquisate,  as  the  Duke  of  Norfolk,  &c. 

The  number  of  English  earls  in  the  House  of  Lords  is  at  present 
(1859)  110.  Of  Scotch  earls  there  are  42,  and  of  Irish  earls  65,  of 
whom  many  have  seats  in  the  House  of  Lords  in  consequence  of 
possessing  a  British  peerage  also. 

EARL  MARSHAL  OP  ENGLAND,  one  of  the  great  officers  of  state, 
who  marshals  and  orders  all  great  ceremonials,  takes  cognisance  of  all 
matters  relating  to  honour,  arms,  and  pedigree,  and  directs  the  pro- 
clamation of  peace  and  war.  The  curia  militarii,  or  court  of  chivalry, 
was  formerly  under  his  juriadiction,  and  he  is  still  the  head  of 
the  heralds*  office,  or  college  of  arms.  Till  the  reign  of  Richard  II., 
the  possessors  of  this  office  were  styled  simply  m^rghftlff  of  England; 
the  title  of  earl  marshal  was  bestowed  by  that  king,  in  1886,  on 
Thomas  Lord  Mowbray,  Earl  of  Nottingham.  The  office  is  now 
hereditary  in  the  family  of  Howard,  and  is  enjoyed  by  the  Duke  of 
Norfolk. 

^  EARTH  (Astronomy).  In  the  language  of  astronomers,  the  earth 
IS  rarely  treated  as  a  planet.  All  the  phenomena  connected  with  its 
motion  are  seen  in  the  apparent  motion  of  the  Sun,  to  which  article  we 
therefore  refer. 

EARTH,  CONTROVERSY  ON  THE  MOTION  OF  THE.  [Mo- 
tioN  OP  THE  Earth.] 

S^^?'  FIGURE  OF  THE.    [Geodesy.] 
^1  •  wP'  ^^^  DENSITY  OF  THE.    The  quantity  of  matter 
wnicn  tHe  earth  contains  must  ultimately  be  our  only  guide  to  that  of 
any  other  planet.    The  relative  masses  of  two  plaatta  oaa  be  found  by 


calculation  of  the  effects  which  they  produce  upon  any  third  body ; 
but  the  mass  of  a  planet  with  reference  to  any  given  substance,  as 
water,  cannot  be  directly  determined  upon  any  instance  except  our 
own  earth.  Perhaps  a  problem  could  hanily  be  proposed  which  would 
seem  more  impracticable  to  the  ordinary  reader  than  that  of  deter- 
mining the  mean  density  of  the  earth.  It  amounts  to  asking  this : — 
If  it  were  required  to  substitute  for  the  earth  a  solid  globe  of  the 
same  size,  hut  of  uniform  material,  in  such  a  manner  that  the  absolute 
weight  of  bodies  on  its  surface  should  remain  the  same,  and  the  attrac- 
tion of  the  whole  on  other  planets  remain  the  same — ^what  must  the 
material  be  f 

Of  necessity  this  question  was  started  by  Newton,  whoee  system 
was  the  first  in  which  it  became  of  much  interest.  Having  no  means 
of  submitting  it  to  experiment,  he  made  one  of  those  sagacious  guesses 
which,  had  they  been  collected  and  preserved,  would  alone  have  kept 
his  memory  alive.  "  Unde  cum  terra  communis  suprema  quasi  duplo 
gravior  sit  quam  aqua,  et  paulo  inferius  in  fodinis  ^uasi  tripio  vel 
quadruple  aut  etiam  quintuple  gravior  reperiatur  :  veruimile  est  quod 
copia  materia  totius  in  terrft  quasi  quintuple  vel  sextuplo  major  sit 
quam  si  tota  ex  aqud  constaret"  ('  Principia,'  iiL  10.)  That  is,  he 
judged  the  earth  to  be  between  five  and  six  times  as  masave  as  the 
same  bulk  of  water ;  which  is  the  truth. 

The  relative  masses  of  two  planets  are  determined  by  the  observar 
tion  of  tiieir  effects  upon  a  third.  Two  preliminaries  are  required : 
first,  the  great  assumption  of  the  theory  of  gravitation,  that  any  two 
particles  of  matter  must  attract  one  another  with  forces  which  at 
different  distances  are  directly  as  their  masses,  and  inversely  as  the 
squares  of  those  distances;  secondly,  the  mechanical  consequence  of 
this  law  of  action,  namely,  that  two  spheres,  having  their  centres  at  any 
given  distance,  attract  one  another  in  the  same  manner  as  if  each  were 
collected  in  its  centre.  Without  describing  the  mode  of  arriving  at 
such  a  result  from  observation,  suppose  it  is  ascertained  that  two 
planets,  ▲  and  b,  whose  distances  from  a  third  are  as  4  to  8,  attract 
that  third  with  forces  which  are  as  7  to  2.  If  both  planets  be  brought 
to  the  distance  I  from  the  third,  the  attraction  of  the  first  will  be 
made  (4  x  4,  or)  16  times  as  great  as  before,  and  that  of  the  second 
(3  X  8,  or)  9  tunes.  Consequently,  the  new  attractions  will  be  as  7  x 
16  to  2  X  9,  or  as  112  to  18.  But  at  equal  distances  the  attractions  are 
in  the  proportion  of  the  masses ;  therefore  these  masses  are  as  112  to 
18.  Now  suppose  the  radii  of  the  planets  to  be  as  3  to  2 ;  then  their 
solidities  are  as  27  to  8,  and  if  the  densities  (mean)  are  8  and  f,  the 
masses  are  as  27«  to  88'.  Therefore  278  :  88'  :  :  112  :  18,  or  8  :  8*  :  : 
112  X  8  :  18  X  27  :  :  896  :  486.  If  then  the  mean  density  of  either 
planet  be  known,  that  of  the  other  can  be  found. 

The  principle  of  the  preceding  process  exists  in  every  attempt  which 
has  been  made  to  find  the  mean  density  of  the  earth.  The  earth  itself 
is  made  one  of  the  planets ;  some  known  substance,  a  mountain  or  a 
baU  of  lead,  is  made  the  other  planet.  The  attracted  body  is  not  a 
planet,  but  a  pendulum  or  a  plumb-line,  and  the  effect  of  the  mountain 
or  ball  of  lead  upon  the  plumb-line  is  measured,  that  of  the  earth  being 
either  measured  or  previously  known.  The  actual  attraction  of  the 
mountain  or  ball  of  lead  being  thus  determined,  its  effect  as  it  would 
be  if  placed  at  the  centre  of  the  earth  can  be  calculated ;  which  effect 
is  to  the  effect  of  the  earth  as  the  mass  of  the  mountain  or  ball  of  lead 
to  that  of  the  whole  earth.  The  result  of  this  process,  as  usual,  is 
condensed  into  a  formula,  in  which  the  mode  of  making  the  steps  is 
lost  sight  of :  but  the  above  is  not  the  less  the  manner  in  which  the 
experiment  must  be  explained. 

The  hint  given  by  Bouguer,  the  experiment  of  Maskeleyne,  and  those 
of  Cavendish  and  Zach,  have  been  briefly  described  in  Attractiost. 
Since  their  time  two  repetitions  of  Cavendish's  experiment  have  been 
made  :  the  first,  by  Dr.  Reich,  of  Freyberg,  of  which  an  aooount  was 
published  in  1838;  the  second,  by  Mr.  Baily,  at  the  desire  of  the 
Astronomical  Society,  and  at  the  expense  of  the  government.  ('  Mem. 
Ast.  Soc.;  vol.  xiv.)  The  former  obtained  the  same  result  as  Caven- 
dish, but  the  experiments  were  few  in  number;  the  latter  obtained  a 
result  slightly  differing  from  that  of  Cavendish,  but  in  so  many  different 
ways  and  by  so  large  a  number  of  experiments,  that  it  is  impossible  to 
doubt  the  superior  correctness  of  the  condusion.  We  shall  give  such 
a  slight  general  account  of  this  process  (which  is  substantially  that  of 
Cavendidi)  as  our  limits  will  admit,  referring  to  the  volume  already 
cited  for  more  detail :  very  few  experiments  have  been  either  so  well 
performed  or  so  satisfactorily  described. 

A  TORSION  pendulimi  (76  inches  long)  wm  provided,  moving  on  a 
single  or  double  metal  wire,  or  on  a  double  silk  line,  the  mode  of  sus* 
pension  being  varied  from  time  to  time.  At  each  end  was  suspended 
a  metal  or  other  ball;  and  these  balls  {a and  h)  were  the  principal 
attracted  substances.  The  whole  torsion-rod  with  the  suspension  was 
inclosed  in  a  case,  with  a  glass  at  one  end.  Large  leaden  balls  (a  and 
b)  of  about  twelve  inches  diameter  (the  attraction  of  which  on  the 
torsion  pendulum  is  the  quantity  to  be  measured  in  the  experiment) 
were  made  to  travel  on  a  frame  in  such  manner  that  the^  could  quickly 
be  brought  up  laterally  on  opposite  sides  of  the  balls,  as  m  the  diagram. 
We  must  leave  out  the  whole  account  of  the  precautions  against 
electricity  or  radiation,  the  manner  of  noting  the  actual  position  of 
the  pendulum,  &o.,  and  confine  ourselves  to  the  principle  of  ths 
experiment.  ' 

When  a  torsion  pendulum,  suoh  «l  that  d«Knbed,  is  left  to  itself^ 
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it  never  is  reduced  to  absolute  rest.  The  isstrainent  is  so  delicate 
that  it  is  in  continual  oscillation  to  a  small  extent,  and  its  position  of 
TWt,  say  mm'  ib  found  by  taking  the  meaa  of  the  coUreme  positions  on 
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one  side  and  the  other.  Eren  this  mean  position  is  continually  aTiifcing 
its  direction,  so  that  it  cannot  be  permitted  to  take  a  series  of  obser- 
Tations  and  make  use  of  them  all  in  determining  one  mean  place.  The 
mode  of  finding  the  point  of  rest,  that  is  of  deducing  it  from  observing 
the  extremes  of  the  vibration,  Ib  described  in  the  work  cited.  As  soon 
as  the  line  of  rest  of  the  undisturbed  pendulum  is  ascertained,  and 
the  large  balls  are  brought  into  the  attracting  positions  at  a  and  B,  on 
continuing  the  observation  an  immediate  alteration  of  the  line  of  rest 
is  seen  towards  the  lai^e  balls ;  say  that  it  becomes  nnf.  Thdh  the 
position  of  equilibrium  of  the  pendulum  is  altered  by  the  angle  nam, 
in  consequence  of  the  approach  of  the  balls.*  The  precautions  taken 
are  abundantly  sufficient  to  sasure  us  that  the  alteration  is  no  con- 
sequence of  heat,  electricity,  magnetism,  or  any  of  the  variable 
accidents  of  matter;  there  is  nothing  to  which  it  can  be  referred  except 
that  attraction  which,  when  the  earth  is  the  agent,  we  know  under  the 
name  of  weight,  and  the  assumption  of  which,  as  a  universal  property 
of  matter,  led  Newton  to  his  explanation  of  the  planetary  motions. 
Many  of  those  who  were  content  to  receive  Newton's  hypothesis  to  this 
extent,  that  the  planets  attract  each  other,  were  staggered  by  the  idea 
that  every  particle  in  the  universe  attracts  every  other.  Such  objectors 
might  have  here  received  conviction  from  the  evidence  of  their  own 
senses,  which  would  have  rendered  obvious  not  onlv  the  attraction  of 
the  balls  upon  each  other,  but  its  transmission  through  the  wood, 
flannel,  and  gilding,  which  it  was  found  necessary  ultimately  to  inter- 
pose between  the  attracting  substances  and  the  torsion-rod  in  order  to 
destroy  the  effects  of  radiant  heat. 

Two  observations  are  necessary,  that  of  the  time  of  osdllation  of 
the  pendulum,  and  that  of  the  displacement  of  the  line  of  rest  which 
the  approach  of  the  larger  balls  produces.  The  first  observation,  the 
time,  enables  the  observer  to  deduce  the  force  of  torsion,  or  the  quantity 
of  pressure  required  to  produce  any  given  displacement.  And  in  thiis 
particular  it  was  found  that  the  pendulum  altered  its  character  from 
one  quarter  of  an  hour  to  another;  showing  that  the  instrument  was 
so  delicate,  that  circumstances  of  which  no  explanation  can  be  given 
were  continually  altering  its  character.  The  consequence  was,  that  at 
every  new  triid,  both  the  time  and  displacement  had  to  be  scrupulously 
observed  together,  in  order  that  to  each  displacement  produced  the 
proper  producing  attraction  might  be  applied.  The  complete  formula 
for  calculating  the  mean  density  of  the  earth,  implies, — 1.  The  calcu- 
lation of  the  diaracter  of  the  pendulum,  or  the  amount  of  attraction 
necessary  to  alter  its  line  of  rest  by  a  given  quantity ;  2.  The  deter- 
mination of  Uie  atti-action  actually  employed,  namely,  that  of  the 
larger  balls,  by  means  of  the  displacement  actually  observed ;  8.  The 
determination  of  the  attraction  which  the  laiger  ball  would  exert,  if  it 
had  been  at  the  centre  of  the  earth,  instead  of  at  the  distance  t 
employed ;  4.  The  number  of  times  the  whole  earth  would  contain 
such  a  leaden  ball,  and  its  e^tsy  consequence,  namely,  the  number  of 
times  the  whole  earth  would  contain  a  similar  bulk  of  water ;  5.  All 
the  necessary  corrections  for  the  attraction  of  the.  other  parts  of  the 
apparatus  upon  the  torsion  pendulum. 

The  larger  masaes  were  leaden  balls,  but  the  smaller  balls  attached 
to  the  torsion  pendulum  were  changed  from  time  to  time,  and  dif- 
ferent substances  were  used.  The  following  table  of  results  will  be 
more  interesting  than  any  description  we  could  give  in  the  same  space. 
It  shows  the  result  of  the  experiments  made  after  the  effects  of 
radiation  were  removed  t  by  additional  precautions.    The  first  colimm 

*  In  making  the  experiment  the  efTect  was  nanallj  doubled  by  placing  th« 
large  balls  first  on  one  side  of  the  smaller  ones,  and  then  on  the  other,  and 
noting  the  whole  of  the  double  displacement. 

t  This  distance  of  course  was  accurately  measured. 

f  An  enormous  mass  of  experiments  was  made  and  rejected  in  the  eourse  of 
the  attempts  to  remove  singular  discordai'oes,  of  which  no  explanation  oould  be 
given.  The  mean  result  of  these  would  not  have  differed  much  Arom  those  of 
the  more  correct  seta,  but  would,  of  course,  have  been  less  satisfactory.  The 
removal  of  the  discordances  was  due  to  the  suggestion  of  Professor  Forbes,  of 
Edinburgh,  who  continued  to  believe  they  might  arise  Arom  radiation  long  after 
othera  thought  the  precautions  then  already  taken  mnst  have  been  suffldent  to 
remove  that  source  of  disturbance* 
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is  the  number  of  experiments  made,  with  the  small  balls  and  mode  of 
suspension  described  in  the  third;  the  second  contains  the  mean 
density  of  the  earth  as  deduced  ftx>m  that  set  of  experiments;  the 
third  describes  the  small  balls  and  mode  of  suspension  employed ;  the 
numerals,  which  are  fractions  of  «n  inch,  representing  the  diameter  of 
the  suspension  wire,  when  single,  and  the  distance  of  the  wires  when 
double  or  fr^/Ctar.*— 


No.  of 

Experi- 
ments. 

Density. 

Balls  and  Suspension. 

8 

6*154 

Vraas  rod  akme 

bifllariron     ; 

;    .  '177 

SO 

6-008 

n            * 

91                   * 

,    .  -415 

28 

5-925 

•t             • 

••                   * 

,    .  -867 

42 

5*847 

34nduivory    . 

•  f                              4 

.    ,  -867 

79 

6*889 

»»            • 

blfllarsilk 

.    .-867 

61 

5-799 

2.!neh  glass    . 

ff 

,     .  -177 

20 

5*787 

2.ineh  ivory    • 

single  copper 

.  -0178 

20 

6*784 

2.1noh  glass     . 

UflUr  silk 

.  -415 

87 

5*774 

•>            • 

tf 

,    .  -867 

20 

5-766 

24nch  ivory    . 

II 

,     .  -415 

20 

5-788 

24noh  lino     • 

atngle  copper 

.    .  -0178 

40 

5-725 

9t                   • 

blfllarsilk 

.     .  -867 

102 

5*719 

>»                    * 

ff            * 

.  -177 

46 

5*717 

2i.inch  brass  . 

ft 

.    .  -867 

170 

6-716 

2.inch  glass    . 

bifilar  iron 

.  -415 

32 

5*688 

2.inch  lead      . 

biftlar  brass 

.  -415 

48 

5*679 

l^-inch  plathia 

bifilar  Bilk 

.  -177 

74 

5*674 

24nch  lead     . 

single  copper 

,  -0178 

142 

5-678 

f»            • 

bifiUr  iron     . 

.  -415 

111 

5*669 

ff            * 

bifilar  siUc 

.    .  -177 

20 

6*668 

2.inch  sine      • 

bifilar  Iron 

.    .  -415 

104 

5*658 

2|.inchlead    • 

tt 

,    .  -415 

84 

5*652 

bifilar  silk 

,    .  -415 

44 

5*649 

2|.inchlead    . 

ft 

.    .  -367 

27 

5*647 

ft            • 

single  copper 

.  -0178 

46 

5*644 

l|.ineh  platina 

bifilar  silk 

,  •367 

20 

5*641 

2.{nch  zinc      . 

»t 

.  -415 

120 

5-687 

24nch  ivory    • 

bifilar  iitm 

.  -415 

54 

6*685 

2|.inohlead    . 

bifilar  silk 

.  -415 

20 

6*6C6 

2.inch  lead     . 

.  -867 

92 

5*599 

2}.inch  brass  . 
2}.iiiohlead    . 

single  copper 

.  •0219 

20 

5*586 

bifilar  iron      . 

.  -867 

28 

6*582 

2.inoh  lead      , 

bifilar  silk      . 

.  -177 

86 

6*559 

1}  inch  pUtina 

single  copper  . 

.  -0219 

80 

5*549 

2l.inchlead    . 

« 

.  -0219 

80 

5*538 

If           • 

bifilar  brass 

.  -380 

88 

5*525 

2.ineh.lead     . 

Bingle  copper . 

.  *0219 

20 

5-507 

2.inch  dno      . 

ft            < 

.  •0219 

60 

5*500 

2i.inchlead    . 

bifilar  silk      . 

.  -880 

The  results  of  individual  experiments  vary  consderably,  but  it  is 
important  to  observe  that  there  is  nothing  which  indicates  that  dif- 
ferent kinds  of  matter  attract  each  other  according  *  to  different  laws. 
If  the  large  ball  of  lead  exerted  different  attractions  upon  particles  of 
brass  and  ivory  of  the  same  weight,  the  effect  would  be  to  ffive  the 
whole  earth  one  mean  density  or  another,  according  as  the  smaUer  ball 
is  of  brass  or  ivory.  Now  it  \b  true  that  the  experiments  give  all  manner 
of  results  from  5'600  to  d'154,  but  on  examining  the  results,  there 
appears  no  evidence  whatever  of  the  larger  balls  attracting  the  different 
smaller  ones  differently.  If  such  were  the  case,  undoubtedly  the  mean 
densities  obtained  from  different  substances  would  be  different ;  but 
though  such  is  the  case  in  the  preceding  list,  and  even  though  it  would 
seem  that  the  lighter  balls  give  the  lar^  densities,  yet  there  is  every 
reason  to  suppose  that  the  effect  is  to  be  attributed  to  the  alteration 
of  the  pendulum.  Thus  it  will  be  seen  that  there  is  not  so  much 
difference  between  the  results  of  2-inch  ivory  and  lead  balls  sus- 
pended in  the  same  way  by  a  single  copper  wire,  as  there  is 
between  the  results  of  2-inch  lead  bsdls  suspended  by  bifilar  iron 
wires,  and  the  same  suspended  by  bifilar  brass  wires,  and  also 
that  ivory  balls  differently  suspended  give  results  which  have  differ- 
ences as  great  as  any.  The  mode  of  suspension  and  the  effect  of 
merely  increasing  the  weight  of  the  smaller  balls,  appear  much  to 
exceed  that  of  applying  different  substances ;  but  not  according  to  any 
law.  In  fact,  the  differences  are  altogether  of  that  character  to  which 
the  term  discordance  is  applied ;  following  no  settled  rule,  and  exhi- 
biting every  appearance  of  as  often  affecting  the  truth  by  a  positive 
as  by  a  negative  error.  The  first  three  sets,  in  which  a  brass  rod 
alone  is  used,  were  rather  a  defiance  to  the  apparatus  to  fail  if  it  could, 
than  seriously  intended  to  help  the  result.  Almost  all  the  experi- 
ments were  made  with  a  light  wooden  torsion-rod,  and  comparatively 
heavy  balls  appended.  The  trying  a  brass  rod  by  itself,  that>  is, 
the  attempt  at  obtaining  a  mean  density  by  noting  the  attraction 
of  the  larger  balls  upon  the  torsion-rod  only,  was  uie  introduction 
of  an  extreme  case,  to  increase  confidence  in  the  more  ordinary 
experiments. 

The  mean  of  the  whole  is  6'6747>  and,  rejecting  the  experiments  of 
which  the  character  would  be  d  priori  most  doubtful  (though  it  is  not 
certain  they  ought  to  be  rejected)  it  is  reduced  to  5*6604.    From  the 

*  That  It  is  not  the  easei  Is  also  eatabUshed  withont^a  doubt  by  pendulum 
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experiments,  by  the  usual  rules  of  the  theory  of  probabilities  it  is  an 
even  chance  that  the  error  of  this  result  is  within  '04.  Cavendish's 
result  was  6'48. 

Besides  the  confirmation  of  some  of  the  most  material  points  of  the 
theory  of  gravitation  which  results  from  this  experiment,  it  furnishes 
a  presumption  of  the  strongest  kind  that  the  earth  is  solid  to  the 
centre,  and  not,  as  many  have  suppoRed  in  every  age,  a  hollow  shelL 
The  mean  density  5||  is  very  much  greater  than  that  of  the  substances 
which  abound  at  the  surface.  All  common  rocks  are  imder  8,  and 
nothing  under  the  ores  of  the  heavier  metals  cothes  up  to  5|.  The 
earth  is  as  massive  as  if  it  were  all  composed  of  silver-ore,  from  the 
centre  to  the  circumference,  -so  that  there  must  be  an  increase  of 
density  towards  the  centre.  If  those  who  think  the  earth  to  be  a  shell 
were  to  presume  that  its  solidity  ceased  at  five  hundred  miles  below 
the  surface,  they  would  then  be  compelled  to  give  to  the  terrestrial 
matter,  one  part  with  another,  a  density  greater  than  that  of  mercury, 
in  order  that  the  whole  shell,  the  hollow  part  included,  might  have 
the  mean  density  which  is  found  by  this  experiment. 

Recently,  Mr.  Airy,  the  present  Astronomer  Royal,  has  determined 
the  mean  density  of  the  earth  by  means  of  observations  of  the  rate  of 
oscillation  of  a  pendulum  made  at  the  top  and  bottom  of  a  coal-mine 
in  the  county  of  Durham.  As  early  as  the  year  1826  he  endeavoured, 
in  conjunction  with  Dr.  Whewell  and  the  late  Mr.  Sheepshanks,  to  effect 
the  same  object  by  means  of  pendulum  experiments  in  the  Dolcoath 
mine  in  Cornwall,  but  the  project  was  frustrated  by  local  accidents ; 
and  a  similar  attempt  in  1828  proved  equally  fruitless.  The  prin- 
cipal obstacle  to  the  success  qf  the  experiments  on  those  occasions 
consisted  in  the  difficulty  of  comparing  the  clocks  at  the  top  and 
bottom  of  the  mine.  In  more  recent  times  the  application  of  galvanic 
electricity  to  the  transmission  of  signals  suggested  to  Mr.  Airy  an 
easy  method  of  conquering  this  impediment.  He  accordingly  re- 
solved to  repeat  the  experiment,  and  chose  for  that  purpose  the  Harton 
colhery,  near  South  Shields,  the  bottom  of  which  is  no  less  than  1260 
feet  beneath  the  earth's  surface.  The  application  of  pendulum 
experiments  made  at  the  earth's  surface,  and  at  some  distance  beneath 
it,  to  the  determination  of  the  mean  density  of  the  earth,  rests  on  two 
principles  of  attraction,  both  Qf  which  were  originally  established  by 
Newton.  The  first  is,  that  the  attraction  exercised  upon  an  external 
particle  by  a  sphere  of  uniform  density,  or  one  consisting  of  concentric 
strata  of  different  densities,  btit  of  uniform  density  throughout  each 
stratum,  is  the  same  as  if  all  the  matter  of  the  sphere  were  collected 
at  the  centre.  The  second  is,  that  a  hollow  spherical  shell  of  matter 
exercises  no  effective  attractioii  on  a  particle  placed  anywhere  within 
it.  Now,  in  the  case  of  experiments  made  with  a  pendulum  at  the 
top  and  bottom  of  a  coal-mine,  the  pendulum  is  acted  upon  in  the 
former  instance  by  a  force  equivalent  to  the  attraction  which  the 
whole  quantity  of  matter  contained  in  the  earth  would  exert  if  it  were 
collected  at  the  centre ;  in  the  latter  instance  the  quantity  of  attract- 
ing matter  is  less  thaji  in  the  former  by  the  spherical  shell,  whose 
thickness  is  equal  to  the  distance  between  the  top  and  bottom  of  the 
mine,  but  the  distance  of  the  particle  from  the  centre  of  attraction  is 
less.  It  is  clear  then,  that  experiments  founded  on  the  principles 
to  which  we  have  just  alluded,  enable  us  to  weigh  the  whole  mass 
of  the  earth  against  an  exterior  shell  of  a  given  thickness ;  and  there- 
fore if  the  density  of  the  shell  (or  at  any  rate  the  density  of  the 
parts  which  are  nearest  the  mouth  of  the  mine,  and  on  which  the 
attraction  exerted  by  the  shell  upon  the  pendulum  mainly  depends), 
be  ascertained  by  observation,  we  diall  hence  readily  deduce  the  value 
of  the  mean  density  of  the  earth.  Mr.  Airy's  experiments  on  the  nte 
of  oscillation  of  the  pendulum  at  the  top  and  bottom  of  the  Harton 
colliery  were  made  in  the  summer  of  1854.  Several  English  observa- 
tories co-operated  in  their  execution  by  furnishing  aanstant  observers. 
The  Electric  Telegraph  Company  supplied  the  means  of  establishing 
simultaneous  galvanic  signals  between  the  upper  and  lower  stations. 
The  observations  consisted  of  104  hours  of  incessant  observations  of 
one  pendulum  ▲,  above,  and  another  pendulum  b,  below;  then  of 
104  hours  with  B  above,  and  a  below;  then  of  60  hours  with  a  above 
and  B  below  :  then  of  60  with  B  above  and  a  below.  It  appeared  from 
these  experiments  that  the  lower  pendulum  was  accelerated  2*25''  per 
day,  or  in  other  words,  that  the  force  of  gravity  was  more  intense  at 
the  lower  station  than  at  the  upper  by  ig^go^^  P'^-  ^^^  fiiud  con- 
clxLsion  which  Mr.  Airy  deduced  from  these  experiments  was,  that  the 
mean  density  of  the  earth  is  6*623.  the  mean  density  of  water  being 
represented  by  unity.  This  result,  it  will  be  seen,  is  considerobly 
higher  than  any  value  of  the  same  element  hitherto  found. 

The  most  recent  operations  for  determining  the  mean  density  of  the 
earth  are  due  to  Colonel  James,  Superintendent  of  the  Ordnance 
Survey,  who,  in  1856,  caused  a  series  of  celestial  observations  to  be 
made  to  the  north  and  south  of  Arthur's  Seat,  near  Edinburgh,  for 
the  purpose  of  ascertaining  the  amount  of  deflection  caused  by  the 
attraction  of  the  mountain.  The  msulting  value  of  the  mean  density 
was  foimd  to  be  5-316,  with  a  probable  error  of  0-064.  Colonel  James 
purposes,  as  soon  as  the  details  of  the  survey  of  Ben  Nevis  have  been 
completed,  to  obtain  a  new  solution  of  the  important  problem  of  the 
mean  density  of  the  earth  by  determining  the  amount  of  defleotion 
caused  by  the  attraction  of  that  mountain,  which  is  the  highest  in  the 
British  Isles,  and  appears  to  be  in  other  respects  well  adapted  for  the 
object  in  view. 


The  reader  Tna.y  consult  the  following  reoent  works  on  this  subject : 
'  Experiments  with  the  Torsion-rod,  for  determining  the  mean  density 
of  the  Earth,'  by  Francis  Baily,  Esq*  ('  Mem.  Ast.  Soc./  voL  ziv.) ; 
'Account  of  Pendulum  Experiments  undertaken  in  the  Harton  Col- 
liery, for  the  purpose  of  determining  the  mean  density  of  the  Earth ' 
(with  a  Supplement),  by  G.  B.  Airy,  Esq.  ('Phil  Trans.'  1856,  vol. 
cxlvi.);  'On  the  deflection  of  the  plumb-line  at  Arthur's  Seat,  and 
the  mean  specific  gravity  of  the  Earth,'  by  Capt.  Clarke,*  RE.  ('  PhiL 
Trans,'  1866,  vol.  oxlvi.) 

EARTHENWARE.  The  art  of  moulding  earthen  vessels  for  do- 
mestic use  appears  to  have  been  practised  in  the  earliest  ages,  and 
among  the  rudest  nations.  It  is  at  once  the  most  ancient  and  the 
most  widely  diffused  of  the  arts.  In  newly-discovered  countries  it  has 
been  found  that  the  use  of  earthen  vessels  is  familiar  among  people 
otherwise  little  acquainted  with  the  arts  of  civilised  Ufa  Vases 
have  been  discovered  in  the  ruins  of  temples  and  palatial  buildings, 
constructed  by  the  Aztecs,  and  other  aboriginal  tribes  of  central 
America ;  and  there  is  strong  evidence  for  believing  that  these  vessels 
were  the  manufacture  of  ^e  country  in  which  they  were  found. 
The  potter's  wheel  is  represented  in  the  sculpture  and  painting  of 
ancient  Egypt ;  frequent  reference  is  made  to  it  in  the  scriptures  of 
the  Old  Testament ;  it  must  have  been  in  use  from  a  very  remote 
date  in  ancient  Assyria,  China,  and  Japan.  In  Greece,  Rome,  and 
Etruria  the  potter's  art  was  cultivated  with  the  greatest  diligence  from 
the  earliest  and  rudest  period  of  their  respective  histories,  to  that  of 
their  highest  prosperity  and  refinement.  The  art  indeed  arrived  at  a 
point  of  great  advancement  among  the  oldest  of  these  nations.  In 
ancient  Egypt  were  made  vases  and  other  articles  of  very  elegant 
forma,  as  well  as  common  ware  for  domestic  use.  From  the  analyses 
made  at  the  laboratory  of  the  Museum  of  Practical  Gkology,  it  appears 
that  the  pastes  or  bodies  used  in  making  Egyptian  earthenware,  as  seems 
indeed  to  have  been  the  case  with  most  ancient  pottery,  were  mereH 
"  the  natural  clays  selected  for  their  fitness  to  the  purposes  for  which 
they  were  intended."  Glazes  or  enamels  were  used  by  the  Egyptians 
for  covering  small  figures  made  of  a  frit  of  sand,  but  it  is  believed  that 
it  was  not  till  the  later  periods  of  their  history  that  they  acqtiired  the 
art  of  applying  vitreous  glazes  to  their  earthenware  proper.  ^  Tlie 
Assyrian  and  Babylonian  pottery, as  Mr.  Birch  remarks  in  his  'History 
of  Ancient  Pottery,'  "although  it  bears  a  general  resemblanoe  in 
shape,  form,  and  use,  to  that  of  Egypt,  has  certain  specific  differences. 
As  a  general  rule  it  may  be  stated  to  be  firmer  in  its  paste,  brighter  in 
its  colour,  employed  in  thinner  masses,  and  for  purposes  not  known  in 
Egypt."  The  Assyrians  were,  from  a  very  early  period,  fully  acquainted 
with  the  use  of  sUiceous  and  metallic  glazes  or  enamels,  and  produced 
them  of  brilliant  colours.  Very  little  of  their  earthenware  has,  how- 
ever, been  recovered. 

In  the  hands  of  the  Greeks,  vessels  of  earthenware  assumed  fbnns 
of  the  most  perfect  grace  and  83rmmetry ;  and  much  additional  interest 
was  imparted  to  them  for  future  ages  by  the  practice  of  painting  on 
them  designs  which  serve  now  as  the  truest  reflex  of  Greek  painting  of 
the  several  periods,  and  afford  an  almost  limitless  store  of  Ulustration 
of  Greek  customs,  mythology,  &c.  The  earliest  remaining  examples 
of  Greek  fictUe  vases  are  of  a  pale  yellow  day,  and  have  the  designs 
rudely  painted  of  a  dark  reddish  brown.  Later,  the  figures  were 
painted  in  a  black  glaze  on  a  pale  or  red  ground.  But  in  the  best 
period  of  Greek  art  the  earthenware  was  formed  of  a  reddish  substance, 
which  was  glazed  black ;  the  figures  of  the  design  being  left  of  the 
natural  red  of  the  ground.  The  shapes  are  of  almost  infinite  variety, 
but  almost  invariably  marked  by  the  most  beautiful  simplicity  of  out- 
line. The  pottery  of  Athens  was  the  most  celebrated  m  Greece,  and 
Athenian  vases  were  offered  as  prizes  in  the  public  games.  That  of 
Samoa  was  famous  in  the  days  of  Homer.  With  the  decline  of  Greece, 
all  its  arts  gradually  declined,  and  eventually  perished  together. 
Ancient  Greek  vases  are  among  the  most  esteem«l  objects  in  museums 
of  antiquities :  during  the  last  century  in  particular,  extraordinary 
prices  were  given  for  fine  specimens:  a  famous  vase,  containing  a 
representation  of  the  last  night  of  Troy,  was  purchased  for  the  Museo 
Borbonico  for  15002L  But  owing  to  the  vast  numbers  of  them,  and  of 
Etruscan  vases,  which  are  essentially  similar  in  character,  which  have 
been  found,  the  prices  have  fallen  considerably,  though  very  high 
prices  are  still  readily  given  for  superior  examples.    [Vases.] 

Roman  pottery  is,  in  an  artistic  point  of  view,  of  far  less  value  than 
that  of  Greece,  but  as  a  manufacture  much  of  it  is  of  a  very  superior 
quality.  The  use  of  earthenware  for  domestic  purposes  was  aJmost 
universal  with  the  Roman  people,  and  wherever  they  settled  they 
appear  to  have  carried  the  manufacture  with  them ;  not  only  Roman 
pottery,  but  traces  of  kilns  for  the  firing  of  the  ware  having  been 
found  in  most  of  the  countries  in  which  were  Roman  settlements. 
The  ware  itself  is  usually  of  a  bright  red  colour,  given  to  it  by  the 
introduction  of  a  peroxide  of  iron  into  the  paste,  and  it  bears  a 
brilliant  glaze.  M.  Brongniart  calls  particular  attention  to  the  per* 
fection  of  workmanship  exhibited  in  tibis  ware,  in  the  making  of  which 
he  says  most  of  the  processes  now  in  use  appear  to  have  been 
employed. 
With  the  fall  of  the  Roman  empire  the  arts  for  a  time  perished  alflo. 
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The  oeramic  art  appean  to  have  lingered  longest  in  the  Lower  Eaatem 
empire,  and  from  thence  to  have  been  acquired  by  the  civilified  Arab 
racoB  who  played  eo  important  a  part  in  the  history  of  the  9th  and 
following  centuries.  The  Moors  of  Spain  were  especially  profidents  in 
this  art,  as  is  shown,  not  merely  in  the  beautiful  tiles  of  enamelled 
earthenware  with  which  they  decorated  the  Alhambra  and  other  of 
their  great  buildings,  but  in  vases  and  other  earthenware  articles  still 
preserved  in  public  museums.  To  them,  in  fact,  is  due  the  preserva- 
tion of  the  art,  and  the  direction  it  took  upon  its  revival  in  Spain  and 
Italy  in  the  early  part  of  the  15th  century.  The  Moorish  works  con- 
tinued to  flourish  till  the  expulsion  of  that  people  from  Spain; 
they  were  continued^  though  with  little  comparative  success,  by  the 
Spaniards. 

The  famous  Italian  Majolica  ware,  now  in  such  repute  with  collectors, 
owes  its  name  to  Majorca,  the  largest  of  the  Balearic  Islands,  where, 
whilst  it  was  held  by  the  Moors,  was  a  large  manufacture  of  earthen- 
ware, or  an  emporium  for  its  sak.  The  island  was  taken  by  the  Pisans 
in  1110,  and  izomense  spoilB  were  carried  by  the  victors  to  Pisa ;  but 
whether  it  was  from  Majorca  that  the  art  itself,  as  well  as  the  name, 
was  derived,  is  not  certain.  The  earliest  so-called  majoHca  ware  of  the 
Italians  is,  however,  beyond  doubt  an  imitation  of  the  Moorish  ware. 
But  it  was  not  till  the  14th  century  that  the  Italian  pottery  began  to 
assume  a  decorative  character,  though,  according  to  Peasari  ('  Istoria 
delle  Pitture  in  Majolica'),  vessels  made  of  red  clay  at  Pesaro,  were 
covered  with  an  opaque  coloured,  and  also  a  thick  white,  glase  in  the 
previous  oentury.  The  so-called  mezza-majolioa,  wi^  patterns  of  a 
Moorish  character,  surrounding  portraits,  figures  of  saints,  &e.,  seems 
to  have  been  first  made  at  Pesaro,  where,  from  about  the  middle  of 
the  Ifith  oentury  it  was  produced  of  so  superior  a  quality  as  to  be 
regarded  as  sufficiently  valuable  to  offer  as  presents  to  sovereign 
princes  and  persons  of  distinction.  The  manufacture  spread  thence 
into  other  parts  of  Italy,  and  waa  sealously  encouraged  by  the  several 
prinoes.  Urbino,  Qubbio,  Oastel  Durante,  and  other  dties  became 
especially  famous  for  their  majolica.  At  Urbino,  artists  of  great  ability 
were  called  into  requisition  to  paint  the  designs  upon  the  vessels ;  and 
from  the  designs  of  RaffiMlle  being  veir  frequently  copied,  and  in  later 
years  it  being  reported  that  Rafiaelle  himself  sometimes  painted  upon 
earthenware,  the  ware  itself  was  long  commonly  known  in  this  country 
as  Raflbelle  ware.  It  is  now,  however,  generally  admitted  that  there 
is  no  ground  for  supposing  that  the  great  painter  ever  so  employed  his 
pencil,  the  painting  being  generally  executed  by  artists  who  devoted 
themselves  to  this  particular  occupation.  Most  of  the  majolica  ware 
bears  a  general  resemblance,  but  that  of  Gubbio  is  distinguished  by 
a  brilliant  lustre,  produced  by  the  use  of  a  stanniferous  glaiEe,  for  the 
production  of  which  an  artist  known  as  Maestro  Giorgio,  but  whose 
real  name  was  Giorgio  Andreoli,  who  flourished  during  1485-1532, 
was  particularly  famous.  The  coloured  relievi  of  Luoa  della  Robbia 
(1400-81)  was  formed  of  earthenware,  or  glased  terra-cotta,  but  it 
hardly  belongs  to  our  present  subject,  though  his  labours  doubtless 
contributed  greatly  to  the  improvement  of  Italian  earthenware 
generally. 

The  fine  Majolica — or  that  which  owes  its  celebrity  to  the  beauty  of 
its  designs — is  considered  to  have  been  produced  in  its  greatest  per- 
fection from  1540  to  1568.  It  then  began  to  decline,  and  the  art  of 
making  it  was  finally  lost  by  the  early  part  of  the  18th  century;  majolica 
having  come  to  be  regarded  as  barbarous,  as  Oriental  porcelain  became 
the  dominant  fashion.^  In  our  own  dav  we  have  seen  the  collecting  of 
majolica  ware  become  a  pasaion;  and  specimens  of  it,  which  but  a 
fisw  years  ago  would  hardly  have  received  a  second  glance,  are  now 
regarded  as  among  the  most  precious  ornaments  of  the  museum  and 
the  palace.  Plates  of  fine  majolica,  and  of  the  lustrous  ware  of 
Maestro  Giorgio,  the  size  of  an  ordinary  dinner  plate,  have  been  sold 
by  public  auction  for  as  much  as  150£.  each ;  and  large  dishes  and 
other  articles  of  lees  ordinary  character,  for  a  much  greater  sum.  A 
majolica  plate,  9^  inches  in  diameter,  now  in  the  South  Kensington 
Museum,  will  well  illustrate  the  rapid  growth  of  the  majolica  mania. 
At  the  Stowe  sale  (1848)  it  was  purchased  by  a  London  dealer  in 
these  "curiorities,"  for  4L  The  following  year  he  sold  it  to  Mr. 
Bemal  for  BL  At  the  sale  of  that  gentleman's  collection  in  1855,  it 
was  purohased  for  the  South  Kensington  Museum  for  120^  The  plate 
is  interesting  chiefly  as  containing  a  representation  of  a  majolica 
painter  at  work.  Of  late  years  the  raanufactm^  of  spurious  majolica 
ware,  as  well  as  spurious  Greek  and  Etruscan  vases,  has  been  brought 
to  such  perfection  by  those  inimitable  and  most  industrious  forgers  of 
every  object  of  ancient  art,  the  Italians,  that  even  skilful  arohnologists 
and  collectors  find  it  extremely  difficult  to  detect  the  imposture. 

In  France,  earthenware  was  made  as  earlv  as  the  12th  century; 
and  that  of  Beauvais  had  become  celebrated  in  the  14th ;  but  the 
Impulse  to  the  manufacture  of  really  decorative  ware  appears  to  have 
been  imparted  by  the  establishment  of  a  pottery  at  Nevers,  and  the 
introduction  of  Italian  majolica  workers  by  Catherine  de'  Medici. 
The  most  characteristic  old  French  earthenwaro,  however,  is  that  of 
Bernard  Palissy  (1510-89),  of  which,  the  most  remarkable  has  raised 
figures  of  fishes,  reptiles,  fruit,  and  other  natural  objects,  imitated  in 
their  actual  colours ;  and  which,  in  pecuniary  value,  rivals  majolica. 
In  Nuremberg  and  some  other  parts  of  Germany,  and  in  Holland,  the 
manufacturo  of  enamelled  ornamental  earthenwaro  was  pursued  with 
great  success  during  the  16th  and  17th  centuries.    Holland  earthen- 


ware,  under  the  name  of  delft,  was,  prior  to  the  growth  of  the  Stafford- 
ahiro  factories,  that  ordinarily  used  in  this  country.  The  earthenware 
driiildng  jugs  of  quaint  shapes,  but  some  far  from  inelegant,  tm 
familiar  from  their  constant  occurronce  in  Dutch  pioturos. 

The  Britons  must  have  understood  the  potter's  art  before  the 
Roman  occupation,  since  urns  of  earthenwaro  have  been  found  in 
barrows  in  different  parts  of  the  kingdom.  Vestj^ges  of  considerable 
Roman  potteries  have  been  discovered  in  many  parts  of  this  island, 
puticularly  in  Staffordshiro ;  at  Castor,  Northamptonshire ;  at  Lincoln ; 
in  the  New  Forest ;  and  on  the  site  of  a  former  island  in  the  Queen's 
Channel  near  Mai^te.  Probably  rude  pottery  continued  to  be  made 
in  England.  Decorative  tiles  for  ecclesiastical  purposes  were  wrought 
during  the  Norman  dynasty;  and  perhaps,  in  one  form  or  other, 
the  making  of  earthenware  never  ceased  to  be  practised  hero.  In  the 
16th  and  17th  centuries,  it  is  evident,  from  the  many  specimens  of 
drinking  vessels,  dishes,  &c.,  in  private  collections,  that  a  good  deal  of 
attention  was  given  to  the  making  of  ornamental  earthenware,  the 
principal  seats  of  the  manufacturo  being  Lambeth,  Burslem,  and 
Liverpool.  But,  as  already  said,  till  far  into  the  18th  century,  England 
was  chiefly  indebted  for  its  ordinary  domestic  earthenware  to  Holland, 
and  for  superior  kinds  to  Germany  and  France.  English  earthenwaro 
and  iwrcelain  are  now,  however,  not  only  brought  into  general  use  in 
this  country,  nearly  to  the  exclusion  of  foreign  goods,  but  earthenware 
is  also  largely  exported  to  almost  every  part  of  the  known  world,  and 
even  to  those  countries  where  the  art  was  previously  prosecuted. 
M.  Faujas  de  Saint  Fond  observes  on  this  subject :  "  Its  excellent 
workmanship,  its  solidity,  the  advantage  which  it  possesses  of  sustaining 
the  action  of  fire,  its  fine  glaze  impenetrable  to  acids,  the  beauty  and 
convenience  of  its  form,  and  the  cheapness  of  its  price,  have  given  rise 
to  a  commeroe  so  active  and  so  universal,  that  in  travelling  from  Paris 
to  Petersburg,  from  Amsterdam  to  the  fiuthest  part  of  Sweden,  and 
from  Dunkirk  to  the  extremity  of  the  south  of  France,  one  is  served 
at  every  inn  upon  English  ware.  Spain,  Portugal,  and  Italy  are  sup- 
plied with  it ;  and  vessels  are  loaded  with  it  for  the  East  Indies,  the 
West  Indies,  and  the  continent  of  America.'*  Since  this  intelligent 
French  traveller  wrote,  the  distribution  of  English  earthenware  all 
over  the  world  has  vastly  increased.  England  is  mainly  indebted  to 
Josiah  Wedgwood  for  the  extraordinary  improvement  and  rapid  exten- 
sion of  this  branch  of  industry.  Wedgwood's  success  was  not  the 
result  of  any  fortunate  discovery  accidentally  made,  but  was  due  to 
patient  investigation  and  unremitting  efforts.  He  called  upon  a  higher 
class  of  men  than  had  usually  been  employed  in  this  manufacture  to 
assist  in  his  labours ;  and  in  prosecuting  his  experiments  he  was  guided 
by  sound  scientific  principles.  The  early  and  signal  success  which 
crowned  his  first  exertions  only  served  as  an  additional  motive  for  con- 
tinuing his  parsuit.  One  of  the  principal  inventions  of  Wedgwood 
was  his  table  ware,  known  afterwards  as  queen's  ware,  in  consequence  of 
the  patronage  of  Queen  Charlotte,  who  commanded  it  to  be  thus 
designated.  It  is  a  dense  and  durable  substance,  covered  with  a  bril- 
liant glaze,  and  capable  of  bearing  iminjured  sudden  alternations  of 
heat  and  cold.  From  its  first  introduction,  it  was  manufactured  at  so 
cheap  a  rate  as  to  render  it  an  article  within  the  reach  of  all.  Soon 
afterwards,  embellishments  were  introduced,  which  added  only  a  littie 
to  the  cost  of  the  article ;  first,  a  coloured  edge  or  painted  border  was 
added  to  the  queen's  ware ;  and,  lastiy,  printed  patterns  covering  the 
whole  surface.  Wed^'ood's  more  beautiful  inventions  were— a 
terra  ooita,  which  could  be  made  to  resemble  porphyry,  granite,  Egyptian 
pebble,  and  other  beautiful  stones  of  the  siliceous  or  crystalline  kind : 
a  black  porcelainous  biscuit  [Bisctrrrj  very  much  resembling  basalt  in 
its  properties,  and  therefore  called  basalt ;  a  white  and  a  cane-coloured 
biscuit,  both  smooth,  and  of  a  wax-like  appearance ;  and  another  white 
biscuit,  distinguished  m  jasper,  having  in  general  all  the  properties  of 
the  basalts,  with  a  very  important  addition,  namely,  the  capability  of 
"its  whole  substance,  from  the  admixture  of  metallic 


oxides,  the  same  colours  as  those  oxides  communicate  to  glass  or  enamel 
in  fxision.  This  peculiar  property  of  the  jasper-ware  rendera  it  appli- 
cable to  the  production  of  cameos  and  all  objects  required  to  be 
shown  in  bas-relief;  as  the  ground  can  be  made  of  any  colour,  while 
the  raised  figures  are  of  the  purest  white.  Mr.  Wedgwood  likewise 
invented  a  poredain  biscuit,  nearly  as  hard  as  agate,  which  will  resist 
the  action  of  all  corrosive  substances,  and  is  consequently  peculiarly 
well  adapted  for  mortars  in  the  chemist's  laboratory. 

We  have  only  been  able  to  treat  very  cursorily  the  history  of 
earthenware ;  those  who  may  desire  further  information  respecting  it 
will  find  ample  particulars  in  Alexandre  Brongniart's  '  Traitd  des  Arts 
C^ramiques,  ou  des  Potteries  consider^es  dans  leur  Histoire,  leur  Pra- 
tique, et  leur  Thdorie,'  Paris,  1844 ;  *  A  Histoiy  of  Ancient  Pottery  and 
Porcelain :  Egyptian,  Asiatic,  Greek,  Roman,  Etruscan,  and  Celtic,'  by 
Samuel  Birch,  London,  1857;  and  'A  History  of  Pottery  and  Poroe- 
lain,  Medisval  and  Modem,'  bv  Joseph  Marryat,  London,  ld57>  which, 
together,  cover  the  entire  field  of  inquiry,  and  supply,  with  their 
references,  materials  for  extending  researoh  as  far  as  may  be  desired. 
It  may  not  be  out  of  place,  however,  to  add  that  the  public  museums 
of  the  metropolis  now  afford  the  student  means  of  obtaining  that 
actual  knowledge  of  the  products  of  the  art  which  books  alone  cannot 
possibly  supply.  The  British  Museum  contains  many  specimens  of  the 
pottery  of  ancient  Egypt,  Assyria,  and  Babylonia.  Its  collections  of 
Greek  and  Etruscan  vases  occupy  two  spacious  rooms.    Of  Roman 
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pottery,  including  that  found  in  Great  Britain,  it  contains-numerouB 
examples.     It  has  also  many  specimens  of  Celtic  and  ancient  British 

Sittery;  and  it  has  a  varied  and  rich  collection  of  the  Hispano- 
oorish,  Majolica,  and  Belft  earthenware  spoken  of  above.  But  in 
these  latter  classes  the  South  Kensington  Museum  is  still  richer. 
The  specimens  of  majolica  in  the  British  Museum  number  somewhat 
under  200,  in  the  South  Kensington  Museum  they  are  about  500.  In 
this  latter  museum  the  majolica  is  arranged  according  to  the  towns  in 
which  it  was  produced.  Both  museums,  however,  contain  many  very 
fine  and  characteristic  examples ;  and  South  Kensington  is  rich  in 
early  French  and  English  ware.  Finally,  at  the  Museum  of  Practical 
Geology  in  Jermyn  Street,  are  characteristic,  though  not  numerous, 
examples  of  the  potter^s  art  of  almost  every  period  from  the  most 
ancient  down  to  the  present  time ;  together  with  specimens  of  the 
different  kinds  of  earth,  the  glazes  and  the  enamels  employed  in  their 
production.  An  hour  or  two  spent  in  examining  these  collections  will 
give  clearer  notions  on  the  history  of  the  ceramic  art  and  the  cha- 
racter of  iU  productions  than  can  possibly  be  obtained  from  mere 
descriptions. 

Although  earthenware  may  be  considered  as  a  general  term  appli- 
cable to  all  utensiLroomposed  of  earthen  materials,  it  is  now  usual  to 
distinguish  such  utensils  more  particularly  into  three  different  kinds ; 
namely,  pottery,  earthenware,  and  porcelain.  Under  the  first  of  these 
terms  are  claiwed  the  brown  stone-ware  made  into  jugs,  &c.,  the  red 
pans  and  pots  in  common  use,  porous  vessels,  &c.  [Pottery.]  Poi^ 
celain  is  distinguished  from  earthenware  as  being  a  semi-vitrified  com- 
pound, in  which  one  portion  remains  infusible  at  the  greatest  heat  to 
which  it  can  be  exposed ;  while  the  other  portion  vitrifies  at  a  certain 
hi^t,  and  thus  intimately  combines  with  and  envelopes  the  infusible  part, 
producing  a  smooth,  compact,  shining,  and  semi-transparent  substance, 
well  known  as  the  characteristic  of  true  porcelain.  [Porcelain.]  The 
third-class,  intermediate  between  these  two,  is  the  subject  of  the  present 
article. 

The  principal  ingredients  employed  in  the  composition  of  all  kinds 
of  earthenware  and  porcelain  are  clay  and  flint.  The  nature  of  the 
day  used  in  the  manufacture  is  of  great  importance,  and  so  also  is  the 
combining  of  it  with  a  due  proportion  of  flint.  The  day  prindpidly 
xtsed  in  the  Staffordshire  potteries  is  obtained  from  Dorsetshire  and 
Devonshire,  and  is  distinguished  into  the  qualities  of  broton,  blue, 
Uack,  and  cracking  clays.  All  these  clays  are  of  good  working  quality, 
and  bum  extremely  white,  being  free  from  any  impregnation  of  iron ; 
the  blue  day  is  considered  the  best.  About  70,000  tons  of  Dorsetshire 
clay  is  exported  yearly  from  Poole,  for  the  use  of  the  Staffordshire 
manufacturers.  Another  description  of  clay,  superior  to  any  of  these, 
and  found  in  Coi-nwall,  is  commonly  denominatwl  China  clay,  because 
similar  in  its  properties  to  the  porcelain  earth  of  China.  This  Cornwall 
clay  is  so  indispensable  in  porcelain,  and  so  valuable  in  the  finer  kinds 
of  earthenware,  that  it  may  be  well  to  describe  here  the  processes  of 
its  preparation,  from  a  paper  recently  drawn  up  by  Mr.  Stokes,  of 
St.  AusteU. 

The  disintegrated  flranites  of  Cornwall,  which  are  commercially  know 
as  China  ttone  and  (Mina  day,  were  first  used  as  ingredients  in  potter's 
clay  about  1768,  through  the  instrumentality  of  Mr.  Cookworthy  of 
Plymouth;  and  the  consumption  became  greatly  increased  when  it 
was  foimd  that,  if  fused,  the  dismtegrated  granite  would  form  a 
Euitable  glaze  for  articles  made  of  the  day.  This  was  the  China  clay, 
or  kaolin.  The  China  stone  was  not  brought  into  use  till  1802,  when 
a  Cornish  bed  began  to  be  worked,  comprising  felspar,  silica,  and  mica, 
without  any  iron  or  manganese ;  if  granite  contains  talc,  hornblende,  or 
diallage,  it  is  unfitted  to  form  China  stone.  The  good  China  stone  is 
found  principally  in  proximity  with  fissured  granitic  rocks,  near  St 
AustelL  It  is  believed  that  the  granite  has  been  brought  to  the  states 
of  China  stone  and  China  day  by  a  variety  of  causes — the  alternation 
of  hot  and  cold  weather ;  the  solvent  power  of  rain  water ;  and  the 
action  of  chemical  agents  in  the  air  and  water.  The  chief  hill  or 
district  of  the  China  stone  is  divided  off  into  several  portions,  leased 
by  different  individuals  or  companies.  The  stone  is  suffidently  hard  to 
need  quarrying  by  gunpowder  and  the  pick ;  it  is  raised  from  the  pits, 
and  transferred  to  waggons  near  the  pits'  mouths.  It  undergoes  no 
preparation,  but  is  at  once  shipped  to  Staffordshire,  where  the  potters 
are  left  to  deal  with  it  as  they  please.  The  price  is  greatly  increased 
by  the  cost  of  land  carriage  to  the  nearest  port  of  shipment ;  but  now 
(1869)  that  the  Cornwall  Railway  is  opened,  there  is  a  prospect  of 
increased  facility  of  transport  It  is  supposed  that  there  are  about 
a  million  tons  of  China  stone  in  the  St.  Austell  beds.  The  China  stone 
in  its  present  state  consists  of  a  mixture  of  quartz,  felspar,  and  mica, 
blended  so  as  to  form  a  homogeneous  mass,  much  resembling  granite, 
but  with  a  texture  less  compact.  Chemically  it  is  a  nearly-pure  double 
silicate  of  potash  and  alumina,  which,  when  fused,  forms  a  pearl-white 
translucent  mas8,.firm  and  resonant ;  it  has  an  opaque  body  of  nearly 
perfect  kaolin,  surrounded  by  and  diffused  through  a  glaze  of  silidc 
acid,  to  which  its  tranducency  is  due.  The  China  clay  or  kaolin  is 
more  abundant  than  the  China  stone,  and  is  dilpped  to  Staffordshire  to 
the  extent  of  about  100,000  tons  per  annum.  It  is  not,  like  China 
stone,  confined  to  one  or  two  localities,  but  is  distributed  in  many  parts 
of  the  county.  It  is  foimd  intermixed  with  quartz  and  mica  in  most 
of  the  valleys  contiguous  to  hills  of  disintegrating  granite.  The  sub- 
•tance  presents  itself  as  an  amorphoui  whiti»h-bIuo  powder   often 


lying  contiguous  to  formations  of  granite,  killas,  clay-slate,  and  gran- 
wacke.  The  clay  assimilates  in  quality  to  the  granite  from  which  it 
has  been  derived ;  if  the  felspar  be  very  white,  the  clay  is  white ;  if 
there  is  much  mica,  the  clay  becomes  strong  and  tenadous.  The  day 
is  worked  and  filtered  in  large  recesses  formed  in  the  surface  of  the 
ground ;  allowed  to  remain  till  solid ;  cut  into  square  blocks ;  conveyed 
to  a  drying-yard ;  and  there  allowed  to  remain  until  white  and  quite 
dry.  There  being  some  difficulty  in  drying  the  clay  in  wet  localities, 
Mr.  Stokes  has  invented  a  method  of  expediting  the  process;  it 
consists  in  the  use  of  a  number  of  perforated  cylinders,  having  on  them 
shelves  similarly  perforated,  or  made  of  wire-gauze ;  these  cylinders  are 
kept  rotating  two  hundred  times  a  minute,  by  four  attached  multiply- 
ing wheels,  worked  by  wind,  water,  or  steam ;  they  have  seven! 
perpendicular  screw-like  arms,  on  each  of  which  are  a  number  of 
transverse  shdves  for  the  carriage  of  the  day ;  the  rapid  action  of  the 
wheel  causes  currents  of  air  to  be  thrown  upon  the  day,  which  soon 
becomes  dry.  The  blocks  are  kept  in  a  place  where  cool  dry  air  can 
reach  them,  until  shipped  to  the  Potteries.  The  China  clay  varies  in 
price  from  20«.  to  50«.  per  ton,  according  to  its  purity,  hardness, 
whiteness,  and  freedom  from  shrinkage  when  calcined.  Not  less  than 
7000  men,  women,  and  children,  are  employed  in  Cornwall  in  collecting 
and  preparing  the  China  stone  and  clay. 

We  will  now  suppose  the  requisite  ingredients  to  have  reached  the 
pottery  establishments  in  Staffordshire,  and  will  trace  the  prooesees  of 
manufacture.  In  the  preparation  of  the  earthenware  day  some  labour 
is  required  before  it  is  in  a  fit  state  to  be  combined  with  the  flint.  It 
is  first  mixed  with  very  pure  water  to  the  consistenoe  of  cream  :  this 
work  is  called  Uungmg,  and  in  lai^  establishments  is  performed  bj 
means  of  machinery.  The  result  is  a  smooth  pulp,  which  is  then 
passed  through  a  series  of  sieves  of  increasing  degrees  of  fineness,  till 
at  length  it  is  perfectly  fitted  to  enter  into  the  composition  of  the 
ware.  If  the  clay  were  moulded  and  dried  without  the  addition  of 
any  other  body,  it  would  certainly  crack ;  as  the  evaporation  of  the 
water  with  which  it  is  mixed,  in  order  to  render  it  suffidently  plastic 
for  the  potter^s  wheel,  would  cause  it  to  shrink  in  the  proportion  of 
one  part  in  twelve  in  diying.  In  combination  with  siliceous  earth  in 
proper  proportions,  it  bears  the  action  of  firo  without  cracking,  while 
the  silica  materially  improves  the  whiteness  of  the  ware. 

The  flints  are  preparod  by  being  burnt  in  a  kiln,  and  removed  while 
red  hot  from  the  kiln  and  thrown  into  cold  water.  By  this  opcsration 
their  attraction  of  aggregation  is  lessened,  and  the  labour  of  grinding 
them  is  much  facilitated.  They  are  then  broken  and  ground  to  a  very 
fine  powder  in  a  mill  constructed  for  the  purpose,  the  original  of  whidi 
was  invented  by  Brindley.  A  quantity  of  water  is  thrown  into  the 
mill  with  the  flints,  by  which  the  process  is  quickened  and  the  health 
of  the  workman  is  presei-ved,  the  finer  particles  of  flint  bdng  thus  pre- 
vented from  flying  off  and  mixing  with  the  atmosphero  which  the 
workmen  inhale.  The  flints,  when  reduced  to  powder,  are  transferred 
from  the  mill  into  another  vessd,  where  more  water  is  added,  and  the 
whole  is  violently  agitated  by  mechanical  means ;  the  finer  parts  are  in 
consequence  held  in  suspension  above,  and  in  this  state  are  passed  into 
a  reservoir,  while  the  grosser  partides  are  left  behind  at  the  bottom  of 
the  vat  After  subsidence,  the  supernatant  water  is  drawn  off  from 
the  reservoir,  and  the  pulverised  flint  is  in  a  fit  state  for  use.  It  is 
considered  of  a  proper  fluidity  for  mixing  with  the  day  when  a  pint 
weighs  32  ounces,  while  an  equal  meas\ire  of  the  diluted  clay  should 
weigh  24  ounces.  The  proportions  in  which  the  day  and  flint  are 
mixed  vary  with  the  quality  of  the  day,  with  the  nature  of  the  ware 
to  be  produced,  and  also  with  the  practice  of  each  manufacturer ;  the 
flint  may  form  a  fourth,  a  fifth,  or  a  sixth  part  by  weight  of  the  pre- 
pared paste.  The  dilutions  of  clay  and  flint  being  brought  together  in 
suitable  proportions,  are  intimately  mixed  by  agitation,  and  passed, 
while  in  a  state  of  semi-fluidity,  through  different  sieves,  whereby  the 
whole  becomes  a  smooth  homogeneous  mass.  This  mixture,  technically 
called  dip,  is  then  very  carefully  evaporated,  the  mass  being  frequently 
stirred  and  turned  over  lest  a  part  should  become  improperly  hardened 
while  the  remainder  continues  too  fluid.  When  the  clay  or  paste  is 
removed  from  the  dip-hUn,  it  is  well  incorporated  by  beating  it  with 
wooden  mallets,  in  order  to  expel  the  air  which  it  contains.  The  next 
operation  is  that  of  cutting  it  into  small  pieces,  which  are  thrown 
together  again  with  all  the  strength  of  the  workman ;  and  this  process 
is  continued  until  the  mass  is  considered  to  be  in  a  complete  state  of 
consistence.  When  in  this  state,  the  mass  is  allowed  to  remain  for  a 
considerable  period  before  being  used,  since  it  becomes  more  intunatdy 
united  by  time  than  by  any  mechanical  means. 

The  paste,  when  taken  for  use,  undergoes  the  process  of  jfopjMii^^ 
which  is  similar  in  its  effect  to  the  last  operation,  and  should  incorpo- 
rate the  whole  mass  so  completely,  that  wherever  it  is  cut  it  should 
exhibit  a  perfectly  smooth  and  uniformly  close  appearance.  The  day, 
being  thus  prepared,  is  now  ready  for  use. 

The  processes  in  the  forming  of  earthenware  are  mainly  of  three 
different  kinds — throwing,  pressing,  and  casting,  which  are  respectively 
employed  according  to  the  form  of  the  artide  required. 

The  operation  of  throwing  is  performed  upon  a  machine  called  a 
potter's  lathe,  and  is  used  in  shaping  vessels  which  have  a  dreuiar 
form.  By  this  means  the  Ihrower  moulds  the  clay  into  the  form 
which  he  desires ;  chiefly  by  the  fingers  and  palms  of  the  hands,  but  in 
part  also  by  wooden  took.     When  finished  to  his  satisiaoUon  he 
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remoyea  his  work  to  a  board  or  shelf,  where  it  is  left  to  dry  partially ; 
and  when  in  a  particular  state  of  hardness,  called  the  green  state,  well 
known  to  the  operator,  the  vessel  is  in  proper  order  for  being  fiuther 
smoothed  and  shaped  in  the  tuming-Uuhe,  and  for  being  furnished 
with  handles,  spouts,  or  any  other  addition.  The  turning-lathe  is 
similar  to  that  used  by  the  turner  in  wood,  and  by  means  of  it,  rings, 
rims,  Ac.,  are  formed  on  the  vessels.  For  making  dishes,  plates,  and 
other  similar  shallow  vessels,  a  plaster  mould  is  used,  whidb  is  placed 
on  the  block  at  the  top  of  the  upright  spindle  of  the  lathe ;  and  the 
workman  continues  the  process  in  nearly  a  similar  manner  as  in  throw- 
ing. When  sufficiently  dry  to  be  taken  from  the  mould,  the  edges  are 
X»ured  with  a  sharp  knife,  and  the  vessels  are  placed  in  piles  and  left  to 
harden,  preparatory  to  their  being  baked. 

A  machine  called  an  engme-lathef  which  has  a  horizontal  movement 
backwards  and  forwards,  in  addition  to  the  rotary  motion,  is  used  in 
giving  to  earthenware  a  milled  edge.  Handles,  spouts,  &c.,  are  fixed 
on  the  vessels  as  soon  as  they  are  taken  out  of  the  turning-lathe.  They 
are  affixed  by  means  of  slip,  with  which  the  parts  designed  to  come  in 
contact  are  moistened ;  in  a  short  time,  when  dry,  &e  union  of  the 
parts  is  found  to  be  perfect.  Handles,  Ac.,  are  made  by  pressure  in  a 
small  metallic  cylinder,  which  has  an  aperture  in  the  centre  of  its 
bottom,  to  which  plugs  of  various  shaped  orifices  are  fitted ;  there  is 
likewise  a  piston,  so  fixed  as  to  be  worked  by  a  screw  up  and  down  the 
cylinder.  The  cylinder  being  filled  with  clay,  the  piston  is  inserted, 
and  forces  the  clay  through  the  orifice  at  the  bottom,  and  consequently 
gives  it  the  same  form  as  the  aperture  through  which  it  was  pressed. 
Being  then  cut  into  lengths  and  bent  to  the  desired  shape,  the  clay  is 
ready,  when  sufficiently  dry,  to  be  joined  to  the  vessel.  Foroma- 
mentcd  spouts,  small  ornaments,  and  otlier  appendages  of  the  like 
nature,  the  clay  is  pressed  in  moulds,  the  particular  mode  of  doing 
which  may  be  readily  conceived. 

When  Uie  vessels  are  sufficiently  dry  they  have  to  be  submitted  to 
the  action  of  fire.  For  this  purpose  they  are  placed  in  deep  boxes 
called  seggarSf  made  of  a  mixture  of  fire-clay  and  old  ground  seggars, 
and  capable  of  sustaining  the  most  intense  degree  of  heat  without 
being  fused.  The  seggars  are  of  various  sizes,  shapes,  and  depths, 
adapted  to  the  different  pieces  which  they  are  to  contain.  In  no  case 
is  one  piece  placed  in  or  on  another  in  the  seggar,  and  all  is  so  arranged 
that  the  heat  maybe  equally  applied  to  ever^  part  of  each.  The 
seggars,  with  their  contents,  are  then  disposed  m  the  oven  in  such  a 
way  that  the  heat  may  be  distributed  fairly  throughout:  they  are 
bu^t  one  layer  on  the  top  of  another  until  they  reach  nearly  to  the 
top  of  the  oven,  each  seggar  forming  a  cover  to  the  one  beneath  it, 
and  the  upper  seggar  in  each  pile  being  always  empty.  The  oven  is 
of  a  cylindrical  form,  and  very  similar  to  the  common  kilns  used  for 
burning  tiles.  The  process  of  baking  usually  lasts  from  forty-eight 
to  fifty  hours,  during  which  tin^e  the  heat  is  gradually  increased,  as  it 
would  be  injurious  to  the  ware  to  apply  a  very  high  degree  at  first. 
To  ascertain  when  the  baking  has  been  carried  far  enough,  the  work- 
man uses  tests  of  common  Staffordshire  fire-clay,  the  pyrometer  of 
Wedgwood  having  been  long  laid  aside.  When  the  appearance  is 
considered  satisfactory,  the  firing  is  discontinued,  and  the  oven  is 
suffered  gradually  to  cool  during  twenty-four  or  thirty  hours  before 
the  contents  are  taken  out.  The  ware  in  this  state  is  called  bisctdt. 
The  glaze  is  now  applied ;  the  pieces  are  i^in  placed  in  seggars,  and 
conveyed  to  the  glazing-oven,  where  heat  is  applied  to  them  of  suffi- 
cient  intenseness  to  fuse  the  glaze ;  but  the  heat  must  by  no  means  be 
so  great  as  that  to  which  the  biscmt  has  previously  been  exposed,  as 
the  glaze  would  crack  or  peel  off  if  the  vessels  were  liable  to  any 
further  shrinking. 

The  gkze  generally  used  for  common  kinds  of  earthenware  is  a 
compound  of  litharge  and  ground  flints,  in  the  proportion  of  ten 
pounds  of  the  first  to  four  pounds  of  the  latter.  This  method  of 
glazing  is  however  highly  objectionable  on  account  of  its  injurious 
effects  on  the  health  of  the  workman ;  while  the  lead  being  soluble  by 
acids,  makes  a  most  pernicious  glaze  for  vessels  which  are  used  for 
containing  articles  of  prepared  food.  Qlazes  for  poreelain  and  the 
finer  kinds  of  earthenware  are  generally  made  with  white  lead,  ground 
flints,  ground  flint-glass,  and  common  salt.  But  almost  every  manu- 
facturer uses  a  peculiar  glaze  of  his  own,  the  manner  of  making  which 
he  keeps  in  as  much  mystery  as  possible.  Some  glazes  are  made 
without  the  admixture  of  any  lead,  and  in  the  whole  of  the  better 
glazes  this  ingredient  enters  in  so  small  a  quantity  as  not  to  be  inju- 
rious. The  manner  of  applying  the  glaze  is,  to  reduce  the  ingredients 
to  powder,  mix  them  with  water  to  the  consistence  of  cream,  and  then 
merely  dip  the  pieces  into  the  preparation,  and  withdraw  them 
immediately,  taking  care  that  all  the  parts  have  been  wetted  with  the 
glaze.         *  ' 

The  kind  called  dipped-ware  receives  its  coloured  ornament  in  a 
singular  way.  After  the  basin  or  other  vessel  has  been  turned,  it  is 
fixed  to  a  wheel,  and  made  to  rotate  while  the  colouring  is  being 
effected.  If,  as  is  often  the  case,  the  colours  are  brown,  yellow,  and 
blue,  the  workman  prepares  three  kinds  of  coloured  liquid  or  creamy 
clay.  A  portion  of  these  three  he  puts  ioto  a  kind  of  funnel  having 
three  compartments,  in  such  a  manner  that  all  three  remain  separate, 
and  yet  flow  out  of  three  adjoining  apertures  simultaneously.  This 
funnel  the  workman  holds  over  the  vessel  while  revolving,  in  such  a 
way  that  a  little  streaxa  of  tri-colour^d  paint  ihaU  drop  upon  it  and  form 


bands,  stripes,  spots,  or  curves ;  the  three  colours  being  contiguous, 
and  vet  distinct  on  the  vessel. 

When  the  earthenware  is  to  be  printed,  it  undergoes  this  process 
previously  to  glazing.  It  is  thus  performed  :  the  landscape  or  pattern 
is  engraved  upon  copper ;  the  desired  colour,  being  mixed  with  Mnseed- 
oil,  is  laid  on  the  plate ;  and  impressions  are  taken  off  on  tissue-paper, 
in  the  manner  usually  employed  by  copper-plate  printers.  The  paper, 
wet  with  the  colour,  has  then  all  the  blank  parts  cut  away,  leaving 
only  the  pattern  entire,  which  is  applied  lightly  to  the  ware  when  in 
the  state  of  biscuit.  It  is  then  rubbed  with  a  piece  of  woollen  doth, 
rolled  tightly  in  the  form  of  a  cylinder,  till  the  colour  is  pressed 
sufficientiy  into  the  ware.  In  this  state  the  whole  is  left  for  an  hour, 
when  it  is  placed  in  a  dstem  of  water,  so  that  the  paper  becomes 
sufficiently  moistened  to  peel  off  readily,  having  transferred  to  the 
biscuit  the  colour  and  impression  which  it  had  received  from  the 
copper-plate.  When  the  pieces  thus  printed  are  sufficiently  dry  they 
are  placed  in  an  oven  and  exposed  to  a  gentle  heat,  in  order  to  dissi- 
pate the  oil :  they  are  then  in  a  fit  state  to  receive  the  glaze.  Till 
within  the  last  few  years,  blue  produced  from  the  oxide  of  cobalt  was 
the  only  colour  employed,  but  at  present  many  other  colours  are  printed 
with  equal  facility. 

The  art  of  painting,  as  applied  to  these  interesting  manufactures, 
relates  to  porcelain  rather  thain  to  earthenware,  and  will  be  noticed  in 
a  later  article  [Porcelain].  The  so-called  lustre-ware  is  an  earthen- 
ware to  the  surface  of  which  a  peculiar  metallic  effect  is  given.  The 
metallic  oxides  used  for  this  purpose  are  intimately  mixed  with  some 
essential  oil,  and  then  brushed  entirely  over  the  sur&ce  of  the  vessel ; 
the  heat  of  the  enamelling  oven  dissipates  the  oxygen,  and  restores  the 
oxides  to  their  metallic  state,  but  with  their  brilliancy  somewhat 
diminished.  The  imitation  of  gold  and  silver  is  very  successful  in 
some  of  these  specimens. 

One  of  the  most  important  features  connected  with  the  English 
earthenware  manufacture  is  the  process  just  described,  of  imparting  a 
pattern  by  means  of  printing,  generally  with  a  blue  ink  or  pigment, 
but  sometimes  with  black  or  other  dolours.  Discussions  have  recently 
taken  place,  in  reference  to  the  designing,  the  printing^  and  the  applying 
of  these  patterns,  which  it  will  be  well  briefly  to  notice  here. 

Concerning  the  designs  for  earthenware  adornment,  persons  of  taste 
have  long  speculated  why  the  well-known  willow  pattern  mainfAina 
ite  place  so  persistently  in  the  market.  Designs  in  every  way  more 
artistic  are  occasionally  tried ;  but  the  dealers  find  this  old  pattern 
still  sells  the  best,  and  therefore  the  potters  adopt  it  more  largely 
than  any  other.  In  1856,  Mr.  Wallis,  in  a  paper  on  '  Design  as 
applied  to  Ceramic  Manufactures,'  read  before  the  Society  of  Arts, 
adverted  to  the  great  influence  exerted  on  the  progress  of  the  porcelain 
manufacture  by  the  eminent  firms  of  Minton  and  Copeland,  and  then 
made  the- following  observations  on  the  earthenware  manufacture  : — 
"  Others  have  followed  who,  applying  a  better  style  of  art  to  lees  ex- 
ceptional articles  than  those  produced  by  those  two  firms,  have  certainly 
aided  in  no  slight  degree  the  recent  improvements.  It  is  quite  evident 
that  at  the  present  time,  whatever  faiult  may  still  be  found  with  the 
subjects  employed  for  decorating  the  cheaper  wares,  yet  that  the 
character  of  the  art  employed  is  much  higher  than  formerly.  In  the 
blue-transfer  ware,  for  instance,  there  is  a  decided  tendency  to  mosaic 
forms,  less  attempt  at  projection  in  light  and  shadow ;  and  although 
the  details  are  mure  arehitectural  than  fictile,  yet  the  result  is  felt  to 
be  more  suited,  alike  to  the  use  of  the  article,  the  surface  decorated, 
and  the  method  of  ornamentation.  In  their  forms,  too,  we  ean  trace 
the  influence  of  the  merest  elementary  outlines  in  use  in  our  schools 
of  art,  of  which  that  established  in  the  Potteries  about  eight  years  ago 
has  been  one  of  the  most  practically  usefuL"  There  can  indeed  be  no 
question  that  the  designs  are  improving ;  and  it  is  curious  to  observe 
the  mode  in  which  a  reason  has  been  sought  for  the  persistence  of  that 
one  particular  pattern  which  no  person  pretends  is  artistic  in  any  sense. 
In  a  discussion  which  followed  the  reading  of  Mr.  WaUis's  paper,  Mr. 
Lockett,  a  well-known  engraver  for  manufacturing  purposes  in  Man- 
chester, said  : — "  The  world-wide  celebrity  of  the  willow-pattern  in 
crockery  is  an  instance  of  demand,  where  usefulness  and  economy  are 
the  chief  considerations.  The  ware  is  well  covered  by  the  pattern ; 
and  in  case  of  breakage  there  is  no  difficulty  whatever  in  replacing 
them.  The  willow-pattern  is  to  be  found  almost  everywhere ;  whereas 
more  elegant  designs  are  often  difficult,  if  not  altogether  impracticable, 
to  repla^ ;  or  they  might  require  to  be  made  expressly,  if  the  manu- 
facturer can  be  found,  at  extra  cost  and  considerable  inconvenience. 
I  feel  persuaded  that  the  willow-pattern  is  seldom  if  ever  bought  for 
the  beauty  of  the  design ;  it  is  preferred  only  for  ite  usefulness  and 
convenience.  Therefore  the  extensive  demand  for  it  ought  not  to  be 
taken  as  a  proof  of  deficient  taste  in  the  public." 

In  relation  to  the  engraving  of  the  designs,  whatever  they  may  be 
several  suggestions  have  been  brought  forward  within  the  last  few 
years.  Mr.  Lander,  an  engraver  of  Bristol,  has  recently  (1859)  patented 
the  following  :  He  proposes  to  engrave  the  subject  on  a  copper-plate ; 
take  as  many  electrotype  copies  from  this  as  there  are  to  be  colours 
(supposing  it  to  be  a  specimen  of  polychrome  earthenware,  which  seems 
to  be  in  Mr.  Lander's  view) ;  erase  portions  from  each  cast,  so  that 
what  is  left  on  any  one  shall  be  removed  from  all  the  others ;  and  then 
finish  up  each  plate  with  the  graver.  A  print  is  to  be  taken  on  papery 
in  tho  ordinary  manner  of  oolour-pri^^^t  JhA||0|  ^  i^^tft  l9  ^ 
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affixed  to  a  framei  with  guides  to  preseire  the  register ;  each  plate  ia 
to  be  used  only  for  oue  colour,  and  each  is  to  be  impressed  on  the 
paper  in  turn.  It  is  obvious  that  this  method  will  only  be  avaiUble 
lor  oostly  kinds  of  earthenware.  Another  suggestion  is  that  made  by 
lir.  Joubert»  founded  on  the  method  of  hardening  oopper-plates  by 
iteding  or  cbcierating.  Engraved  oof^r-plates  can,  as  is  well-known, 
be  multiplied  almost  without  end  by  the  electrotype  process ;  thereby 
enabling  one  design  to  be  available  for  an  ^lormous  number  of  printed 
impressions.  These  copper  casts,  however,  are  very  soft,  and  yield 
only  a  few  hundred  impressions  before  they  exhibit  signs  of  wear, 
which  are  an  eyesore  to  the  engraver  of  hi^-class  works.  Hence,  in 
1857,  M.  Gamier,  of  Paris,  tried  the  efficacy  of  oopper-plates  coated 
with  iron  or  aUel  after  the  engraving,  yet  so  exquisitely  as  not  to  injure 
the  fineness  of  the  lines.  His  experiments  resulted  in  a  patent  taken 
out  in  1858  \jy  M.  Jacquin.  According  to  this  patent>  the  engraved 
copper-plate  is  immersed  in  a  trough  oontaining  a  solution  of  a  salt  of 
iron,  and  oontaining  also  a  sheet  of  iron.  When  the  copper  and  the 
iron  are  placed  in  connection  with  the  opposite  poles  of  a  galvanic 
battery,  a  complex  electro-chemical  action  ensues,  and  a  film  of  pure 
iron  is  deposited  all  over  the  engraved  copper-plate,  so  wonderfully 
thin  and  uniform  as  to  leave  the  handiwork  of  the  engraver  uninjureu. 
A  copper-plate  so  prepared  has,  it  is  asserted,  been  made  to  yield  nearly 
as  many  impreesions  as  another  plate  engraved  on  steeL  When  the 
beauty  of  the  impressions  begins  to  fade,  the  acierating  maybe  repeated ; 
and  so  a  third,  and  still  greater  number  of  times.  The  controversy  to 
which  this  invention  has  given  rise  among  the  engravers  and  printers 
of  high-oUss  works  of  art,  we  need  not  touch  upon  here ;  but  it  may 
be  well  to  quote  some  observations  made  by  Mr.  Joubert  in  1859,  con- 
cerning the  appUoation  of  this  principle  to  the  printing  ol  earthenware : 
'*  Some  years  ago,  it  was  deemed  desirable  in  potteries  to  supersede 
the  necessity  of  having  a  large  number  of  copper-plates  engraved  with 
the  same  design.  Steel*plates  were  suggested ;  but  the  engravers  f  oimd 
that  they  had  to  out  the  lines  so  deep,  in  order  to  hold  the  large 
amount  of  colouring  matter  necessary,  that  there  was  great  difficulty 
in  using  this  hard  metal.  A  further  objection  to  the  use  of  steel  for 
this  purpose,  was  that  the  smoothness  of  the  surface  prevented 
it  from  holding  the  oily  description  of  colouring  matter  used.  In 
the  ordinary  mode  of  printing,  the  cleaning  of  the  surface  of  the 
plate  is  effected  by  the  palm  of  the  hand;  but  for  earthenware,  the 
plate  is  scraped  with  a  spatula,  and  by  that  means  the  oily  ink  is  apt 
to  be  dragged  out  of  the  lines."  As  a  remedy  for  this  evil,  some  of  the 
potters  have  begun  to  use  aoierated  oopper-plates.  Some  persons  have 
suggested  that  it  would  be  better  to  acierate  the  turface  of  the  plate 
only,  leaving  the  engraved  lines  untouched — on  the  groimd  that  copper 
receives  the  oily  ink  bett^  than  steel;  but  to  this  it  has  been  replied, 
that  a  superior  plan  would  be,  to  devise  a  new  kind  of  colouring  vehicle 
— which  is  quite  within  the  range  of  inventive  art  One  more  novel 
suggestion  is  all  that  we  can  nuUie  room  for :  Mr.  R.  Smith  of  Black- 
ford has  suggested  that  earthenware  might  receive  a  great  variety  of 
colours  without  the  employment  of  engraved  plates  ataU,  by  employing 
galvanic  agen(7.  Supposing  a  piece  of  earthenware  to  be  about  to 
receive  a  device  in  purple,  he  would  place  it  lor  a  few  seconds  in 
watw ;  dip  it  into  a  solution  of  muriate  of  tin ;  connect  the  interior  of 
the  vessel  with  the  ncigative  pole  of  a  galvanic  battery  by  means  of  a 
strip  of  lead ;  connect  a  chain  to  the  positive  pole  with  a  bit  of  gold 
wire  at  the  end ;  and  trace  any  device  on  the  vessel  by  moans  of  the 
gold  wire,  keeping  Uie  lead  strip  as  near  to  it  as  possible  on  the  inner 
surface.  Mr.  Smith  conoeives  that  a  purple  device  would  be  produced 
by  the  chemical  change  of  the  ingredients  into  the  purple  precipitate 
of  cassius.  The  oolour  would  be  baked  in  and  glazed  in  the  usual 
way.  Or  he  would  cut  a  pattern  in  gold  foil ;  mount  it  on  a  band  of 
gutta-percha ;  place  the  band  round  the  vessel  to  press  the  gold  close  to 
the  earthenware ;  and  set  the  battery  to  work,  to  produce  a  pattern 
following  the  outline  ol  that  of  the  gold  foil.  To  vaiy  the  effects,  by 
producing  blue  or  other  colours  instead  ol  purple,  platinum,  palladium, 
silver,  copper,  iron,  or  cobalt,  may  be  used  instead  of  gold ;  and  nltro- 
muriatic  acid  or  ferro-cyanide  ol  potassium  instead  of  muriate  of  tin. 
The  inventor  appears  to  think  that  the  precious  metal  d^xwited,  from 
its  extreme  thinness,  would  not  be  so  oostly  as  the  engraving,  paper, 
printing,  &c.,  in  the  ordinary  method ;  but  this,  as  well  as  many  otiier 
poiuts  connected  with  the  suggestion,  remain  to  be  proved. 

We  spoke  above  of  one  of  the  recent  novelties  as  being  concerned, 
not  with  the  deeiyning  or  enyraving,  but  with  the  applying  of  the 
device.  This  is  the  remarkable  method  recently  patented  by  Mr. 
Collins.  He  can  enlarge  or  diminish  an  engraving  without  re-engraving 
the  plate.  The  processes  are  not  yet  placed  before  the  public  in  such  a 
form  that  they  can  be  described  minutely;  but  their  rationale  is 
somewhat  as  follows :  Let  us  suppose,  first,  that  the  device  is  to  be 
enlarged.  It  is  engraved  on  copper ;  an  impression  is  taken  from  it, 
with  a  peculiar  ink  and  in  k  peculiar  way,  on  the  flat  surface  ol  a 
substance  in  which  india-rubber  is  the  chief  ingredient ;  this  surface  is 
stretched  by  a  most  careful  process,  acting  on  every  part  of  it  equally, 
so  as  to  produce  no  distortion  of  the  device,  although  it  may  be  twice 
as  long  and  broad,  or  cover  four  times  the  area,  as  before.  From  this 
stretchecl  surface  an  electrotype  cast  is  obtained ;  and  from  this  cast 
unpressions  may  be  printed  on  paper.  Let  us  suppose,  on  the  other 
hand,  that  the  device  is  to  be  diminished.  It  is  engraved  on  copper ;  an 
impression  is  taken  from  this  on  an  india-rubber  surface  already  m  a 


9tate  of  tendon — that  is,  the  surface  is  stretched  before  instead  ol  alter 
the  taking  of  the  impression.  The  tension  is  then  removed,  by  which 
the  surface  is  brought  back  to  its  origmal  size ;  and  the  device  appears 
upon  it  in  a  much  smaller  lorm  than  on  the  origiQal  oopper-plate : 
perhaps  only  one  half  as  long  and  broad,  or  covering  only  on»-fourth 
the  area.  An  electrotype  cast  is  taken,  and  the  {Minting  proceeds.  An 
engraving  may  thus  be  copied  on  an  enlarged  or  a  diminished  scale^ 
without  re-engraving.  The  possible  applications  of  this  very  remark- 
able invention  to  the  fine  arts,  we  will  not  touch  upon  in  this  article ; 
but  it  may  be  well  to  mention  that  a  joint-stock  company,  now  form- 
ing for  carrying  out  the  patent^  counts  much  upon  its  valuable  employ- 
ment in  printing  earthenware.  Staffordshire  now  produces  sets,  or 
suites,  or  services  of  useful  earthenware,  in  which  the  same  pattern  is 
depicted  on  all  the  cups,  saucers,  plates,  dishes,  basins,  and  other 
pieces — some  small  and  some  lai^ ;  some  droular  and  otheis  oval. 
Hitherto  it  has  been  necessary  to  engrave  as  many  plates  as  there  are 
sizes  and  shapes  in  the  suite ;  but  now  it  is  hoped  that  one  plate  will 
suffice  for  all  or  nearly  alL  It  can  be  expanded  or  contracted  to 
suit  circular  articles  ol  different  diameters;  or,  il  stretched  or  con- 
tracted more  in  one  direction  than  the  other,  it  can  transfonn  a  drvolar 
device  into  an  oval.  Specimens  have  already  been  produced,  showing 
the  application  ol  this  principle  in  a  very  striking  way. 

The  earthenware  lactories  ol  England  are  mostly  situated  in  that 
remarkable  district  ol  Staffordshire  known  «s  the  Potteries.  The  towns, 
considered  topographically,  are  noticed  in  the  Qboo&aphical  Diviaiov 
ol  this  CTOLOPiBDiA ;  therelore  we  may,  in  this  place,  simply  sa^  of  them 
that  Tunstidl,  Burslem,  Cobridge,  Hanley,  Shelton,  Ktruna,  Stoke, 
Fenton,  Longton,  and  Lane  End,  and  many  oUier  places  whose  names  are 
less  known,  form  virtually  one  town  ten  miles  long,  almost  the  whole 
of  the  inhabitants  ol  which  are  supported  by  the  earthenware  and  por- 
celain manufactures.  Qood  clay  is  lound  there  lor  the  seggars  or 
baking  vessels,  and  lor  bricks  lor  kilns,  Ac. ;  cheap  coal  is  dug  in  the 
vicinity ;  and  there  is  ea^  transport,  by  eanal  and  railway,  to  Uie  great 
shipping  port  at  LiverpooL  The  pottoy  works  (olten  called  hanka  fay 
the  work-people)  have  a  general  similarity  one  to  another.  Each  pre- 
sents to  view  on  the  exterior  its  large,  lolty,  dariL-coloured  structures, 
which  are  the  hovels  or  oasingB  surrounding  the  ovens  in  which  the 
ware  is  baked ;  and  eadi  has  in  its  immediate  nei^bourhood  whole 
streets  ol  houses,  in  which  the  work-people  reside.  Inside,  the  buildingps 
generally  surround  a  large  number  ol  open  courts  or  passages.  There 
is  little  symmetry  or  elegance,  lor  many  ol  the  establishments  have 
gradually  grown  by  the  addition  ol  new  buildings  to  those  originally 
used.  So  vast  are  the  quantities  made,  that  each  cluster  ol  buildings 
is  usually  devoted  to  a  particular  branch  ol  the  manufacture—dishes 
in  one  building,  plates  in  another,  saucers  in  a  third,  coloured  ware  in 
a  fourth,  printed  ware  in  a  filth,  snd  so  on. 

The  extent  of  the  earthenware  and  porcelain  manulaoture  in  England 
is  not  correctly  known ;  a  few  years  ago  it  was  rou^iy  estimated  at 
2,600,000/.  annually.  01  the  exports  we  have  better  means  ol  judging. 
The  declared  values  in  three  years,  separated  by  intervals  ol  seven 
years  apart  lor  the  puxpose  ol  comparison,  were  set  down  thus  :-* 

£ 

1844 766,000 

1851 1,121,000 

1858 1,191,000 

This  last  named  value  is  supposed  to  have  been  represented  by  about 
100  million  pieces ;  il  so,  it  presents  an  average  of  less  than  threepence 
each  piece  or  vessel,  showing  that  the  bulk  of  the  export  is  in  the  form 
of  common  cheap  earthenware ;  indeed  the  familiar  earthenware  plates, 
cups,  and  saucers,  are  the  chief  articles.  From  the  following  entries  it 
will  be  seen  that  the  United  States  are  our  best  customers  lor  these 
commodities : — 

Exported  in  1858  to  the  TTnlted  States  .        •        •  879,000 

„             „               Brazil         93,000 

„             „               British  America       •        *  54,000 

„             „                East  Indies      .        .  82,(09 

„              „                Australia     .        .         .     .  106,000 

„             „               Other  eooatries        *        .  488,000 

The  time  seems  to  be  approaching  when  the  United  States  will  make 
earthenware  lor  themselves,  instead  ol  buying  so  largely  from  us.  At 
Pittsburg  in  Pennsylvania,  and  at  Liverpool  on  the  Ohio,  large  pottery 
establislmients  have  arisen  within  the  last  lew  years.  Missouri  supplies 
fine  clay  lor  earthenware,  and  Delaware  still  finer  lor  porcelain ;  and  as 
luel  is  cheap,  the  manufacturers  are  now  lai^gely  producing  lor  the 
western  states  ol  the  Union.  A  kind  ol  queen's  ware  is  made,  with 
raised  devices  un  a  cobalt  blue  glaze.  There  is  also  a  flint-enamelled 
ware,  made  from  a  very  white  day  lound  near  Charleston.  One  peculiar 
manufacture  is  that  ol  earthenware  knobs  lor  common  locks ;  they  are 
made  ol  a  striated  mixture  ol  red  and  yellow  clay,  coated  with  a  strong 
broiKTi  glace ;  and  a  hole  for  the  spindle  is  miade  by  the  process  ol 
casting  the  knob.  The  article  produced  is  cheap,  durable,  and  con 
venient. 

The  continent  ol  Europe  produces  no  earthenware,  in  quality  and 
price  combined,  equal  to  that  ol  England.  The  ceramic  manufactures 
are  there  eminent  rather  lor  the  porcelain  than  the  earthenware. 
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EARTHQUAKES  are  the  most  terrifio  of  all  natural  phenomena 
The  solid  surbce  of  the  globe  is  put  in  motion  by  them,  and  assumes 
an  appearance  whidi  in  some  eases  may  be  compared  with  the  sea  when 
agitated  by  the  wind. 

The  least  dangerous  of  these  phenomena  are  those  which  by  the 
Creoles  of  South  America  are  called  Tremblorta,  a  term  which  may  be 
translated  by  tremon.  The  sur&ce  of  the  earth  is  put  in  a  trembling 
motion,  by  which  such  objects  as  are  not  well  supported  are  thrown  to 
the  ground,  and  even  walls  are  split,  but  the  damage  does  not  extend 
farther.  Life  is  safe,  and  property  but  slightly  injured.  These 
tremors  are  by  far  the  most  common  kind  of  earthquakes,  and  occur  in 
some  countries  of  South  Americai  especially  in  Chile,  almost  every 
day,  at  least  in  certain  seasons. 

The  terremotot  of  the  Creoles,  or  proper  earthquakes,  give  to  the 
surface  either  horizontal  oscillations,  not  dissimilar  to  the  waves  of  an 
agitated  sea,  or  they  consist  in  violent  perpendieular  upliftings,  so  that 
it  would  seem  as  if  repeated  explosions  were  exerting  their  force  against 
the  roof  of  a  subterraneous  cavern,  threatening  to  burst  it  open  and  to 
blow  into  the  air  everytiiing  placed  over  it»  By  these  earthquakes 
waUs  are  overthrown,  and  fissures  are  produced  in  the  ground.  The 
latter  are  frequently  more  than  a  foot  in  width,  and  sometimes  water 
gushes  out  of  them  like  a  fountain. 

Nothing  makes  such  an  awful  impression  on  the  senses  as  an  earth- 
quake. The  earth  is  violently  convulsed,  heaving  up  and  down  in  a 
manner  hardly  conceivable  by  those  who  have  not  witnessed  it.  The 
tottering  buildings,  the  falling  of  the  tiles,  and  the  crashing  of  the 
timbers  of  the  roofs,  completely  distract  the  senses.  Fear  drives  men 
from  their  houses ;  but  they  do  not  always  find  safety  out  of  doors. 
No  penon  can  stand  without  support :  people  cling  to  one  another,  to 
trees,  or  to  posts.  Some  throw  themselves  on  the  ground ;  but  the 
motion  of  the  earth  is  so  violent  that  they  are  obliged  to  stretch  out 
their  arms  on  each  side  to  prevent  themselves  from  being  tossed  over. 
Animals  are  equally  alarmed.  They  stand  with  their  legs  spread  out 
and  their  heads  down,  trembling  violently.  The  air  itself  seems  to 
participate  in  the  convulsion,  for  the  biids  fly  about  wildly.  Mean- 
while the  sea  retires  from  the  shore ;  but  after  a  few  minutes  it  re- 
turns in  a  high  wave,  which  advances  like  a  wateiy  wall  with  incredible 
velocity,  and  covers  all  those  tracts  which  are  not  more  than  fifty  feet 
above  high-water  mark.  It  rushes  back  with  equal  velocity.  This 
motion  of  the  sea  is  repeated  as  long  as  the  shocks  of  the  earthquake 
are  violent  Vessels  sailing  along  a  coast  convulsed  by  an  earthquake 
feel  also  a  motion  quite  different  from  that  produced  by  gales  or 
currents.  Hie  loss  of  life  by  earthquakes  is  sometimes  considerable. 
It  is  chiefly  produced  by  the  falling  of  the  buildings  when  the  shock  is 
so  unexpected  that  the  inhabitants  have  not  time  to  escape.  In  some 
cases  the  overflowing  of  the  sea  has  been  fatal  to  a  great  number  of 
persons.  People  have  also  been  swallowed  up  by  the  fissures  caused 
by  earthquakes. 

Earthquakes  are  generaUy  preceded  and  sometimes  attended  by  a 
subterraneous  noise,  which  is  compared  by  some  to  that  of  a  very 
heavy  artillery  wa^on  rolling  quickly  over  a  stone  pavement  at  a  dis- 
tance ;  by  others,  to  the  echo  of  distant  thunder  in  a  mountainous 
oountiy.  It  is  worthy  of  remark  that  this  noise  is  sometimes  heard 
without  any  earthquake  taking  place,  as  in  1784,  at  Quanaxuato,  in 
Mexico,  and  that  it  has  been  as  audible  in  places  situated  at  a  con- 
siderable distance  from  the  seat  of  the  earthquake  as  in  those  which 
experienced  the  shocks.  There  are  also  many  cases  on  record  in 
wMch  the  earthquakes  have  not  been  attended  by  such  subterraneous 
noise. 

The  single  shocks  of  an  earthquake  last  from  a  few  seconds  to  two  or 
three  minutes.  Sometimes  they  follow  one  another  at  short  intervals. 
It  is  remarkable  that  generally  either  the  first  or  one  of  the  first  shocks 
is  the  most  violent,  and  that  they  afterwards  gradually  decrease  in 
force.  Sometimes  they  return  for  several  days,  and  even  weeks; 
and  in  some  places,  as  at  Copiap6,  in  Chile,  they  are  of  daily 
occurrence. 

Earthquakes  are  sometimes  experienced  over  an  immense  tract  of 
country.  The  great  earthquake  in  Chile  (in  1885)  was  felt  at  all  places 
between  the  Island  of  Chiloe  (40**  S.  lat.)  and  Copiap6  (27^  S.  lat.)  : 
consequently  over  13"*  of  latitude.  It  extended  from  the  island  of 
Juan  Fernandez  to  the  town  of  Mendoza,  on  the  east  side  of  the  range 
of  the  Andes,  over  10*  of  longitude.  But  when  earthquakes  extend 
over  such  an  immense  tract  of  country,  some  districts  are  always 
convulsed  with  greater  violence,  and  these  may  be  considered  as 
the  centre  of  the  earthquake.  The  farther  a  pkce  is  removed  from 
these  centres,  the  less  violent,  as  a  general  rule,  are  the  shocks. 

We  know  little,  or  rather  nothing,  of  the  origin  or  cause  of  earth- 
quakes. It  may,  however,  be  considered  as  certain  that  they  are  due 
to  the  same  agency  which  produces  volcanic  eruptions.  These 
eruptions  are  frequently  preceded  by  earthquakes ;  and  whenever,  in 
places  situated  near  active  volcanoes,  it  is  observed  that  no  smoke 
issues  from  their  craters,  the  inhabitants  begin  to  fear  the  approach  of 
an  earthquake. 

It  is  not  quite  certain  whether  or  not  there  is  any  connection 
between  the  state  of  the  atmosphere  and  the  phenomena  of  earth- 
quakes. It  is  not  improbable  that  such  is  the  case  with  the  slighter 
ttiocks,  the  tremblcres.  They  commonly  occur,  or  at  least  are  by  far 
most  frequent,  at  the  time  of  the  dumges  of  ^e  Beasona^  in  Guatemala 


as  well  as  in  Chile.  But  the  more  violent  concussions  seem  to  be 
quite  independent  of  the  seasons,  and  they  occur  both  in  t^im  and 
cloudless  weather  and  in  storms  and  during  rain.  In  some  instances 
they  have  been  preceded  by  luminous  meteors. 

Andent  authors,  especially  Thucydides,  frequently  mention  earth- 
quakes ;  but  only  in  general  terms.  Yet  we  learn  enough  from  these 
slight  notices  to  show  that  they  were  often  equal  in  violence  to 
those  which  in  modem  times  have  convulsed  the  continent  of  Europe 
and  Asia.  (Thucyd.  1 101 ;  iii.  89 ;  v.  60 ;  viU.  41.)  No  detailed  descrip- 
tion of  an  earthquake  in  Europe  or  in  the  old  continent  exists  before 
that  which,  on  the  1st  of  November,  1765,  almost  destroyed  the  city 
of  Lisbon.  This  is  probably  the  most  destructive  earthquake  which 
has  ever  occurred  in  Europe.  The  number  of  persons  that  perished  by 
it  is  stated  to  have  been  80,000. '  In  February  and  March,  1788,  the 
north-eastern  part  of  Sicily  and  the  southern  portion  of  Calabria  were 
convulsed  by  repeated  and  violent  shocks,  which  overthrew  the  town 
of  Messina,  and  killed  many  thousands  of  its  inhabitants,  as  well  as 
many  persons  in  Calabria.  One  of  the  last  considerable  earthquakes 
in  Europe  extended  over  the  middle  of  the  kingdom  of  Naples,  and 
was  most  destructive  Iq  the  districts  lying  along  the  declivities  of 
Mount  Matese  (41''  SO'  N.  lat).  The  number  of  persons  who  pwished 
by  it  amounted  to  3274,  besides  1616  who  were  wounded.  In  1867,  on 
December  16,  two  shocks  of  earthquake  were  felt  in  Southern  Italy, 
espedally  in  the  province  of  Basilieata,  by  the  destruction  of  buildings 
occasioned  by  which,  at  least  22,000  human  beings  were  destroyed  and 
4000  wounded.  It  has  been  computed  by  Dr.  Lacaita,  that  in  the 
course  of  seventy-five  years,  from  1788  to  1867,  the  kin^om  of  Naples 
lost  at  least  111,000  inhabitants  by  the  efifects  of  earthquakes,  or  more 
than  1600  per  year,  out  of  an  average  population  of  6,000,000. 

On  the  first  day  of  the  year  1887,  the  countries  along  the  eastern 
extremity   of   the    Mediterranean,  espedally  Syria,  were   violently 
agitated  by  an  earthquake.    The  towns  of  Damascus,  Acre,  Tyre,  and 
Sidon,  suffered  great  damage,  and  Tiberias  and  Safet  were  entirely  , 
destroyed.    It  is  stated  that  about  6000  lives  were  lost 

America  is  more  subject  to  earthquakes  than  any  portion  of  the 
Old  World  (except  perhietps  the  Indian  Arehipelago  and  its  vicinity), 
but  they  are  only  strongly  felt  between  20**  N.  lat  and  40*  S.  lat ;  and 
it  is  not  the  whole  countiy  induded  between  these  latitudes  that 
is  visited  by  them,  but  only  the  table-lands  of  the  Mexican  isthmus, 
the  Andes,  and  the  countries  bordering  on  them,  and  those  which 
are  adjacent  to  the  Caribbean  Sea.  Mention  of  earthquakes  in  these 
countries  occurs  in  the  Spanish  historians  of  the  Conquest ;  but  it 
would  seem  as  if  the  earthquakes  were  less  destructive  formerly  than 
in  the  last  century.  In  1717  the  town  of  Quatemala  was  greatly 
damaged  by  an  ea^quake  on  the  29th  of  September;  and  on  tibe 
29th  of  June,  1778,  the  town  was  almost  entirely  destroyed.  Caracas 
was  destroyed  by  an  earthquake  on  the  26th  of  March,  1812,  when 
upwards  of  12,000  of  its  inhabitants  were  buried  in  the  ruins ;  and 
the  same  town  experienced,  in  1826,  another  earthquake,  which 
was  hardly  less  destructive.  Bogota  experienced  a  very  severe 
shodc  in  1827.  On  the  table-land  of  Quito  violent  earthquakes  are 
frequent.  In  1698,  on  the  20th  of  June,  Lacatunga  and  Hambato 
were  destroyed ;  and  on  the  4th  of  February,  1797,  &e  town  of  Quito 
was  greatly  damaged,  and  Riobamba  levelled  to  the  ground.  Not  less 
than  40,000  persons  are  stated  to  have  perished  by  this  last  earth- 
quake on  the  table-land.  Lima  and  the  countries  about  it  are  like- 
wise subject  to  frequent  and  violent  earthquakes.  The  town  of  Lima 
was  almost  entirely  destroyed  on  the  20th  of  October,  1687,  and  again 
on  the  28th  of  October,  1746.  In  this  latter  catastrophe  the  port  of 
Callao  was  inundated  bv  the  sea,  and  the  whole  population  perished. 
Arequipa  has  had  its  share  of  earthquakes ;  but  the  last  violent  one 
occurred  in  1726.  Copiap6  was  destroyed  on  the  11th  of  April,  1819, 
and  again  in  1822.  By  this  last  earthquake,  which  happened  on  the 
19th  of  November,  the  town  of  Valparaiso  was  levelled  to  the  ground. 
Santiago  has  suffered  laigelv  from  the  destructive  effects  of  the  earth- 
quakes so  frequent  in  Chile  :  on  the  8th  of  July,  1780,  it  sustained 
great  damages.  But  no  place  in  Chile  has  so  frequently  been  destroyed 
as  Conoepdon.  It  was  first  destroyed  b^  the  united  effects  of  repeated 
shocks  and  the  inundation  of  the  sea  m  1780,  and  again  in  the  same 
manner  in  1761.  After  this  the  town  was  rebuilt  on  another  site ;  but 
this  new  town  and  its  port  of  Talcahuano  were  entirely  demolished  on 
the  20th  of  February,  1886.  A  most  graphic  description  of  this 
dreadful  earthquake  is  given  in  the '  Jo\imal  of  the  Royal  Geographical 
Sodety  of  London,*  vol.  vi.  p.  319,  &c.,  to  which  we  are  much  indebted 
for  several  valuable  facts  and  remarks.  The  inundation  of  the  sea 
during  this  calamity  may  be  compared  with  the  narrative  of  a  similar 
event  recorded  by  Thucydides  (iii.  89). 

Since  the  preceding  sketch  of  the  circumstances  attending  earth- 
quakes was  first  published,  great  attention  has  been  given  to  the 
philosophical  investigation  of  their  phenomena;  in  which  Mr.  R. 
Mallet,  M.  Inst.  C.E.,  F.R.S.,  and  M.  Perrey,  of  Dijon,  have  taken  the 
lead.  From  the  researches  of  the  first,  -uiere  is  eveiy  reason  to  con- 
sider it  establidied  that  an  earthquake  is  simply  "  the  tramit  of  a  wave 
cr  waves  of  eiasUc  eompremon  in  any  directum,  from  verUcdUy  upwards 
to  hcriamtatty  in  agvy  admuth,  through  the  cnut  and  tutfaee  of  the  earth, 
from  anv  centre  of  impuUe  or  from  more  than  one,  and  which  may  be 
attended  with  sound  and  tidal  waves,  dependeiU  vpon  the  impulse  and 
upon  evrcwmtaaMes  of  positUm  as  to  sea  and  land."    Four  elaborate 
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Reports  on  the  facts  and  theory  of  earthquake  phenomena  have 
appeared  in  those  of  the  British  Association  for  the  Advancement  of 
Science,  for  the  years  1850, 1851, 1854,  and  1858,  by  Mr.  Mallet  and 
his  son  Dr.  J.  W.  Mallet,  to  -which  we  may  refer,  as  incorporating 
almost  everything  that  is  known  respecting  earthquakes;  and  the 
fourth  includes  a  most  valuable  bibliography  of  the  subject.  Mr.^R. 
Mallet  is  also  the  author  of  the  article  '  On  Observation  of  Earthquake 
Phenomena/  in  the  'Admiralty  Manual  of  Scientific  Enquiry,'  3rd 
edit.,  Lond.,  1859,  p.  825-363,  from  which  the  foregoing  definition 
is  cited. 

From  the  investigations  contained  or  recorded  in  these  works  have 
resulted  the  new  sciences  or  departments  of  science  termed  Seismology 
and.SEisMOMETRT,  an  article  on  which,  containing  also  additional  facts 
of  earthquake  phenomena,  will  be  found  in  its  proper  place. 

EARTHS.  This  term  is  sometimes  applied  in  chemistry  to  denote 
the  oxides  of  those  metals  of  which  aluminium  is  a  type.  The  earths 
are  Alumina,  Thorina,  Qlucina,  Zirconia,  Erbia,  and  Terbia.  The 
name  aikaline-farths  is,  in  like  manner,  applied  to  Baryta,  Strontia, 
Lime,  and  Magnesia.  Further  information  respecting  these  bodies 
will  be  found  under  the  respective  names  of  the  metals.  Aluminium, 
Thorinum,  Glucinum,  Zirconium,  Erbium,  Terbium,  Barium, 
Strontium,  Calcium,  and  Magnesium. 

EASEL  (derived  by  some  from  the  Teutonic  <ud,  or  esd,  an  ass), 
the  wooden  frame,  furnished  with  a  set  of  moveable  pegs,  or  more 
convenient  rack  and  sliding  ledge,  on  which  pictiu-es  are  placed  while 
being  painted,  and  which  raises  or  lowers  them  according  to  the  artist's 
convenience.  Its  antiquity  is  manifest,  from  its  appearance  in  pictures 
discovered  in  Herculaneum.  Several  modifications  have  been  made  in 
the  form  of  easels  and  in  the  apparatus  for  raising  and  lowering  the 
pictures,  but  the  principle  is  the  same  in  all. 

EASEMENT  (from  the  French  words  aite,  aisement,  ease),  is  defined 
by  the  old  law  writers  as  a  service  or  convenience  which  one  neighbour 
hath  of  another  by  charter  or  prescription  without  profit ;  as  a  way 
through  his  ground,  a  sink,  or  the  like.  It  includes  rights  of  way, 
water-courses,  ancient  lights,  and  various  other  franchises,  issuing  out 
of  corporeal  hereditaments,  and  sometimes,  though  inaccurately,  is 
applied  to  rights  of  common. 

At  the  common  law  these  privileges  (which  can  only  be  created  and 
transferred  by  deed)  might  be  claimed  either  under  an  immemorial 
custom  or  by  prescription ;  but  20  years  uninterrupted  and  unexplained 
enjoyment  of  an  easement  formerly  constituted  evidence  for  a  jury  to 
presume  that  it  originated  in  a  grant  by  deed ;  except  in  the  city  of 
London,  where  the  presumption  of  a  grant  from  20  years'  possession 
of  windows  was  excluded  by  the  custom  which  required  that  there 
should  exist  "  some  written  instnmient  or  record  of  an  agreement." 
Nonuser  during  the  same  period  was  also  considered  an  extinguishment 
of  the  right,  as  raising  a  presumption  that  it  had  been  released. 

By  the  statute  2  &  3  WiU.  IV.  cap.  71,  several  impoi-tant  alterations 
were  made  with  regard  to  this  description  of  property:  40  years' 
enjoyment  of  any  way  or  other  easement,  or  any  water-course,  and  20 
years  uninterrupted  "  access  and  use  of  any  light  to  and  for  any 
dwelling-house,"  &c.,  now  constitute  an  indefeasible  title,  unless  the 
owner  enjoys  "  by  some  consent  or  agreement  expressly  given  or  made 
for  that  purpose  by  deed  or  writing."  The  same  statute  also  enacts 
that  nonuser  for  the  like  number  of  years  (according  to  the  description 
of  the  particular  right)  shall  preclude  a  claim  to  it.  The  custom  of 
London  is  indirectly  excluded  by  this  statute. 

The  easements  of  the  English  correspond  to  the  Servitutes  of  the 
Roman  and  the  Servitudes  of  the  French  and  Scotch  laws.  The  servi- 
tutes were  a  class  of  rights  which  gave  rise  to  numerous  complicated 
questions.     Those  of  road,  water,  light,  drains,  were  the  principal. 

(Dig,  1.  viii.  De  ServUutibus;  Code  Civil,  1.  ii.  tit.  4,  Dea  S&rviivda; 
Ersk.  Inst.,  Servitudea.) 

EAST.  The  point  of  the  compass  which  is  in  a  direction  at  right- 
angles  to  that  of  north  and  south,  and  which  is  towards  the  rtgkt 
hand  of  a  spectator  who  faces  the  north.  The  distinction  between 
east  and  west  must  ultimately  be  derived  from  a  reference  to  the 
human  body ;  for  we  can  only  define  a  spectator's  right  hand  by  saying 
that  it  is  the  hand  which  is  not  upon  the  same  side  as  the  heart. 

EAST  INDIA  COMPANY.  This  association  originated  from  the 
subscriptions,  trifling  in  amount,  of  a  few  private  individuals.  It 
gradiudly  became  a  commercial  body  with  gigantic  means,  and  next, 
by  the  force  of  unforeseen  circumstances,  assumed  the  form  of  a 
sovereign  power,  while  those  by  whom  it  was  directed  continued  in 
their  individual  capacities  to  be  without  power  or  political  influence  ; 
thus  presenting  an  anomaly  without  a  ptutillel  in  Uie  history  of  the 
world. 

The  company  was  first  formed  in  London  in  1599,  when  its  capital, 
amounting  to  30,000Z.,  was  divided  into  101  shares.  At  the  end  of  the 
next  year  the  adventurers  obtained  a  charter  from  the  crown,  under 
which  they  enjoyed  certain  privil^es,  and  were  formed  into  a  corpora- 
tion for  fifteen  years,  under  the  title  of  '  The  Governor  and  Company 
of  Merchants  of  London  trading  to  the  East  Indies.'  Under  this 
charter  the  management  of  the  company's  affidrs  was  intrusted  to  24 
members  of  a  committee  chosen  by  the  proprietors  from  among  their 
own  body,  and  this  committee  was  renewed  by  election  every  year. 

The  first  adventure  of  the  association  was  commenced  in  1601.  In 
the  month  of  May  of  that  year,  five  ships,  with  cargoes  of  merchandise 


and  bullion,  sailed  from  Torbay  to  India.  The  result  was  encouraging, 
and  between  1603  and  1613,  eight  other  voyages  were  x>erformed,  all 
of  which  were  highly  profitable,  with  the  exception  of  the  one  under- 
taken in  the  year  1607.  In  the  other  years  the  clear  profits  of  the 
trade  varied  from  100  to  200  per  cent,  upon  the  capital  employed.  At 
this  time  the  trading  of  the  Company  was  not  confined  to  the  joint 
stock  of  the  corporation,  but  other  adventurers  were  admitted,  who 
subscribed  the  sums  required  to  complete  the  lading  of  the  ships,  and 
received  back  the  amount,  together  with  their  share  of  the  profits,  at 
the  termination  of  every  voyage. 

The  charter  of  the  Company  was  renewed  for  an  indefinite  period  in 
1609,  subject  to  dissolution  on  the  part  of  the  government  upon  giving 
three  years'  notice  to  that  effect  In  1611  the  Company  obtained  per- 
mission from  the  Mogul  to  establish  factories  in  Surat,  Ahmedabad, 
Cambaya,  and  Goga,  in  consideration  of  which  permission  it  agreed  to 
pay  to  that  sovereign  an  export  duty  upon  all  its  shipments  at  the  nte 
of  34  per  cent. 

After  1612  subscriptions  were  no  longer  taken  from  individuals  in 
aid  of  the  joint-stock  capital,  which  was  raised  to  420,000/ ,  and  in 
1617-18  a  new  fund  of  1,600,0002.  was  subscribed.  This  last  capital, 
although  managed  by  the  same  directors,  was  kept  wholly  distinct 
from  the  former  stock,  and  the  profits  resulting  from  it  were  separately 
accounted  for  to  the  subscribers. 

The  functions  of  government  were  first  exercised  by  the  Company 
in  1624,  when  authority  was  given  to  it  by  the  king  to  punish  its 
servants  abroad  either  by  civil  or  by  martial  law,  and  this  authority 
was  unlimited  in  extent,  embracing  even  the  power  of  taking  life.  In 
1632  a  third  capital,  amounting  to  420,700/.,  was  raised,  and  its 
management,  although  confided  to  the  same  directors,  was  also  kept 
distinct  from  that  of  the  first  and  second  subscriptions.  It  is  uncer- 
tain whether  the  capitals  here  severally  mentionoi  were  considered  as 
permanent  investments  or  were  returned  to  the  subscribers  at  the 
termination  of  each  different  adventure. 

A  rival  association,  formed  in  1636,  succeeded  in  obtaining  from  the 
king,  who  accepted  a  share  in  the  adventure,  a  licence  to  trade  with 
India,  notwithstanding  the  remonstrances  of  the  chartered  body,  of 
whose  rights  this  was  deemed  an  infringement  Promises  indeed  were 
given  that  the  licence  should  be  withdrawn,  but  these  promises  were 
never  fulfilled ;  and  after  carrying  on  their  trade  for  several  years  in  a 
spirit  of  rivalry  which  was  fatal  to  their  prosperity,  the  two  bodies 
united  in  1650,  and  thenceforward  carried  on  their  operations  under 
the  title  of  "  The  United  Joint  StocL"  In  1652,  the  Company  ob- 
tamed  from  the  Mogul  the  grant  of  a  licence  for  carrying  on  an  un- 
limited trade  throughout  the  province  of  Bengal  without  payment  of 
duties. 

Some  proprietors  of  the  Company's  stock  becoming  dissatisfied  with 
the  management  of  the  directors,  obtained  from  Cromwell,  in  1655, 
permission  to  send  trading  vessels  to  India,  and  nominated  a  committee 
of  management  from  their  own  body,  for  which  they  assumed  the  title 
of  "  The  Merchant  Adventurers."  The  evils  to  both  parties  of  this 
rivalship  soon  became  apparent,  and  in  about  two  years  ^m  the 
commencement  of  their  operations  the  Merchant  Adventurers  threw 
their  separate  funds  into  the  general  stock  under  the  management  of 
the  directors.  On  this  occasion  a  new  subscription  was  rai^  to  the 
amount  of  786,000/.  In  April,  1661,  a  new  chauter  was  granted  to 
the  Company,  in  which  all  its  former  privileges  were  confirmed,  and 
the  further  authority  wafi^  given  to  make  peace  or  war  with  or  against 
any  princes  and  people  "  not  being  Christians ; "  and  to  seize  all  un- 
licensed persons  (Europeans)  who  shall  be  found  within  the  limits  to 
which  its  trade  extended,  and  to  send  them  to  England.  This  formed 
and  continued  to  be  the  East  India  Company. 

The  acquisition  of  territorial  possessions,  the  nature  of  the  pro- 
ductions of  such  territories,  and  of  the  trade  of  the  Company,  are 
all  explained  under  the  head  of  Hindustan,  in  Geoo.  Div,  :  and  in 
the  separate  articles  Bengal,  Bombay,  Madras,  Asam,  Sindb,  &c., 
with  the  nature  of  the  government  up  to  the  alteration  made  by  the 
21  &  22  Vict.  cap.  106,  passed  August  2,  1858,  by  which  all  the  terri- 
tories heretofore  under  the  government  of  the  East  India  Company  are 
vested  in  her  Majesty.  By  the  act  a  new  Secretazy  of  State  for  India 
is  appointed,  assisted  by  a  council  of  fifteen,  of  whom  seven  are  to  be 
elected  by  the  directors  of  the  old  Company,  and  eight  are  nominated 
by  the  crown.  Interest  at  the  rate  of  10  per  cent  on  the  capital  of 
the  old  Company  is  chaiged  on  the  revenue  of  India.  Directors  are 
still  to  be  elected,  as  before,  by  the  proprietors,  but  their  functions 
extend  but  little  beyond  electing  the  members  of  the  council  on 
occasion  of  a  vacancy,  and  paying  the  dividends  to  the  proprietors. 
All  property  possessed  by  the  Company  in  tfieir  corporate  ci^acity 
was  also  vested  in  her  Majesty,  and  the  troops  employed  by  it  were 
transferred  to  her  Majesty's  service,  and  have  become  her  Majesty's 
Indian  army. 

EASTEK,  Anglo-Saxon  Ecutre,  a  moveable  feast,  held  in  commemo- 
ration of  the  Resurrection ;  being  the  most  important  and  most  ancient 
in  observance,  it  governs  the  whole  of  the  other  moveable  feasts  thix>ugh- 
out  the  year.  In  the  Greek  and  Latin  churches  it  is  called  Uiurxa, 
Pascha,  originally  derived  from  a  Hebrew  word  signifying  a  passage, 
which  was  the  name  given  to  the  great  feast  of  the  Passover,  held  by 
the  Jews  on  the  same  day  with  that  on  which  our  Saviour  held  his 
paschal  feast.    The  etymologies  of  the  word  Easter  have  been  variou«. 
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Bede  says  it  ivaa  derived  from  a  goddess  called  So9tre,  to  whom  the 
people  used  at  this  seaaon  to  celebrate  f  esiiTals.  Wheatley  ('  On  the 
Common  Prayer ')  says  it  is  from  the  Saxon  Oster,  to  rise ;  another 
derivation  is  from  the  Anglo-Saxon  yst,  a  storm,  the  time  of  Easter 
being  subject  to  the  continual  recurrence  of  tempestuous  weather. 

That  the  observation  of  Easter  is  as  ancient  as  the  time  of  the 
Apostles  seems  undoubted  In  the  2nd  century,  however,  a  contro- 
versy arose  as  to  the  exact  time  of  its  celebration.  The  Eastern 
churches  kept  it  on  the  14th  day  of  the  first  Jewish  month;  the 
Western  churches  on  the  ni^ht  which  preceded  the  anniversarv  of  our 
Saviour's  resurrection.  The  mconvenience  of  the  former  was,  that  this 
festival  was  commonly  held  upon  other  days  of  the  week  than  the  first, 
or  Sunday,  which  was  undoubtedly  the  proper  day.  The  disputants 
retained  their  respective  customs  till  towards  the  middle  of  the  4th 
century,  when  the  rule  for  the  celebration  of  Easter  was  fixd  by  the 
€k>uncLl  of  Nice,  ▲.».  825.  It  waa  ordered  to  be  held  on  the  Sunday 
which  falls  next  after  the  first  full  moon  following  the  21st  of  March, 
or  vernal  equinox.  But  the  calculation  for  the  full  moon  of  the  Calen- 
dar does  not  always  follow  that  for  the  full  moon  of  the  astronomer,  as 
was  the  case  in  1845.  For  the  true  method  of  finding  Easter,  see  the 
following  article. 

Brand,  in  his '  Popular  Antiquities,'  has  given  a  long  enumeration  of 
the  sports  and  observances  at  Easter  in  former  times,  including  a  few 
supentitions.  The  mutual  presentation  of  coloured  eggs  at  this  season 
from  friends  continues  both  in  the  East  and  in  Russia.  lAfiing,  origi- 
nally designed  to  represent  our  Saviour's  resurrection,  is  also  still 
practised  on  Easter  Monday  and  Tuesday  in  England,  in  Lancashire 
and  some  other  counties.  Tansey  puddings  and  cakes  were  anciently 
eaten  in  England  at  Easter. 

EASTER,  Method  of  Finding.  The  importance  of  this  question,  in 
aiding  historical  reference,  is  confined  to  that  definition  of  Easter 
Sunday  which  was  finally  adopted  by  the  Western  ChurdL  As  this 
definition  is  given  in  the  prayer-books  of  the  establishment  in  a 
manner  which  has  led  to  misconceptions,  we  here  give  an  amended 
version  of  that  definition,  which  truly  represents  &e  tables  of  the 
Gregorian  Calendar,  being  the  very  tables  which  the  English  Church 
uses.  Easter  day,  on  which  the  rest  of  the  moveable  feasts  depend,  is 
always  the  first  Sunday  after  the  fourUenth  day  (not  the  full  moan)  of 
the  calendar  moon  (not  the  moon  of  the  heavens,  nor  even  the  mean 
moon  of  the  astronomers)  which  happens  upon  or  next  after  the  21st 
of  March,  according  to  the  rules  laid  down  for  the  construction  of  the 
calendar ;  so  that  if  the  fourteenth  day  happen  upon  a  Sunday,  Easter 
day  is  the  Sunday  after. 

By  common  consent,  it  is  not  the  real  sun  or  the  real  moon  which 
is  employed  in  finding  Easter,  but  the  fictitious  sun  and  moon  of 
astronomers,  which  move  uniformly  with  the  average  motion  of  the 
real  bodies :  and  even  these,  as  we  shall  see,  are  only  used  to  construct 
a  calendar  moon  for  ecclesiastical  convenience.  It  must  therefore  never 
surprise  any  one  to  find  the  Easter  of  any  year  not  agreeing  with  the 
moon  to  a  da^,  since  such  a  case  might  (and  sometimes  must)  arise. 
But  the  f  ollowmg  rules  will  determine  the  Easter  day  of  chronologists 
in  any  year  of  the  Christian  era,  which  is  all  that  is  required  : — 

First,  ascertain  the  dominical  letter,  taking  the  second  where  there 
are  two.  [Dominioal  Letteb.]  Next,  ascertain  the  golden  number 
(year  of  the  Metonic  cyde)  as  follows :  add  one  to  the  date  of  the 
year  and  divide  by  19,  the  remainder  (or  if  there  be  no  remainder,  19 
Itself)  is  the  golden  number.  The  following  table  must  then  be  used, 
in  the  manner  to  be  inunediately  explained : — 
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Having  the  golden  number,  and  the  dominical  letter,  find  out  the 
golden  number  in  the  second  or  third  column,  according  as  old  style 
or  new  style  is  meant ;  and  look  down  the  first  column  until  the  next 
occurrence  of  the  dominical  letter  comes.  Easter  day  .is  opposite. 
Thus  the  golden  number  being  18  and  the  dominical  letter  F,  Easter 
day  is  March  31  in  the  old  style,  April  7  in  the  new  style. 
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Example  l.~What  was  Easter  day  a.d.  1688  (old  style)  9 
The  dominical  leiten  are  A  G.    Take  the  second,  G. 
1688 
1 


19)1689(88 

rem.  17  the  golden  number. 

Opposite  to  17,  under  O.S.,  comes  April  9  A,  and  the  next  G  which 
occurs  is  opposite  April  15,  which  was  therefore  Easter  day. 
Example  2.— When  did  Easter  day  &I1,  A.D.  1841 9 
The  dominical  letter  is  C. 

1841 
1 


19)1842(96 

rem.  18  the  golden  number. 

Opposite  to  18,  under  K.  S.,  is  April  6  E,  and  the  next  C  is  opposite 
to  April  11,  which  is  therefore  Easter  day. 

The  following  table  gives  Easter  day  for  every  year  from  1800  to 
1999.  Thus  in  1878  Easter  day  is  April  13  (a.  13) ;  in  1973  it  is 
April  22  (a.  22). 
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Some  years,  such  as  1818  and  1845,  are  made  remarkable  by  Easter 
Sunday  being  kept  in  direct  defiance  of  the  statement  made  in  the  Act 
of  Parhament  (24  Geo.  II.  cap.  23),  by  which  it  is  "  the  first  Sunday 
after  the  full  mwm  which  happens  upon  or  next  after  the  2l8t  day  of 
March ;  and  if  the  full  moon  happens  upon  a  Sunday,  Easter  Day  is 
the  Sunday  after.**  The  act  which  makes  this  statement  also  pre- 
scribes rules ;  that  is,  copies  the  rules  of  the  Gregorian  calendar,  and 
the  tables  constructed  from  them.  According  to  the  rules  and  tables, 
Sunday,  March  23rd,  was  Easter  Day  of  1845.  But  the  full  moon  was 
on  this  very  day,  at  past  8  o'clock  in  the  evening ;  so  that  by  the  expla- 
nation, Easter  day  ought  to  have  fallen  on  the  30th.  The  error  arises 
from  a  mistake  and  an  omission  in  the  Act  of  Parliament :  Easter  was 
never  determined  by  the  day  of  the  "  full  moon,"  but  by  the  **  fourteenth 
day  of  the  moon,"  which  words  ought  to  have  been  written  instead  of 
"  full  moon ; "  and,  moreover,  the  moon  of  the  calendar  is  not  the 
moon  of  the  heavens,  but  an  imaginary  moon  in  advance  of  it,  contrived 
for  reasons  we  shall  presently  mention.  The  definition  at  the  beginning 
of  this  article  has  the  mistakes  corrected. 

We  shaU  in  this  artide  give  as  much  of  the  history  of  Easter,  and  of 
the  reformation  of  the  calendar,  as  may  explain  the  discussions  upon 
this  subject,  referring  for  fuller  information  to  an  article '  on  the  Eccle- 
siastical Calendar'  in  the  'Companion  to  the  Almanac'  for  1845,  and  to 
some  supplemental  information  in  the  same  work  for  1846.  A  sharp 
discussion  occurred  in  1818,  at  which  period  we  cannot  ascertain  that 
the  true  explanation  was  given  by  any  one :  the  discussion  of  1845 
wKs  checked  by  the  article  first  referred  to.  When  it  next  happens,  the 
same  misunderstandings  will  be  repeated,  unless  either  the  explanation 
given  by  <^e  Act  of  Parliament  be  altered  in  the  mean  time,  or  works 
of  reference  be  made  to  contain  an  account  free  from  the  usual  errors. 

The  disputes  which  agitated  the  Christians  of  the  2nd  century 
respecting  the  observance  of  Easter  depended  upon  two  questions  s 
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first,  whether  the  feast  vm  to  be  «  TexBion  of  the  Pimover,  to  be  kept 
on  the  fourteenl^  day  of  thfl  moon,  or  an  anmYBOsMf  of  the  Beeiir- 
rection,  to  be  kept  on  the  first  day  of  the  week ;  secondly,  in  what 
maimer  the  full  moon  was  to  be  predicted.  The  details  of  this  dispute 
de  not  affect  us  here,  except  in  one  point.  It  seems  clear  that  towards 
the  end  of  the  2nd  century,  the  Metonio  cycle  of  nineteen  years  was 
frequently  introduced  into  the  reckonings  It  is  the  peculiarity  of  this 
cycle  of  nineteen  years  [Periods  op  Revolution],  that  the  pew  and 
fall  moons  retuili  to  the  same  days  of  the  month,  generallv'  speaking ; 
that  if,  for  iastanoe,  a  full  moon  fall  on  the  10th  of  Msax;h  m  any  year, 
it  is  most  likely  to  fall  on  the  same  day  in  nineteen  years,  and  certainly 
on  the  9th  or  11th,  if  not  on  the  10th.  The  astronomers,  and  all  who 
predicted  celestial  phenomena  for  common  use,  used  this  Metonic  cycle; 
several  modem  writers  on  ecclesiastical  history  speak  as  if  the  Christians 
had  invented  the  cycle  of  the  golden  number,  which  is  only  the  Metonic 
cycle  with  its  commencement  altered.  But  it  is  material  to  notice  that 
all  countries  unto  which  Greek  civilisation  had  found  its  way,  had  their 
new  and  full  moons  predicted  by  this  cycle. 

The  Nicene  Council  (a.d.  325)  attempted  to  bring  about  a  general 
usage  in  keeping  Easter.  What  is  left  of  this  council  is  its  creed,  a 
synodical  epistle,  and  twenty  canons.  Whether  those  canons  which 
now  exist  be  the  genuine  work  of  the  Nicene  Council  is  nothing  to  our 
present  purpose,  for  they  do  not  mention  Easter  at  all  j  nor  should  we 
have  noticed  them  here,  had  we  not  seen  them  cited  by  name  in  refer* 
ence  to  Easter,  to  give,  as  it  were,  an  impression  that  the  council  had 
laid  down  rules  on  the  subject  in  a  definite  form.  All  their  inter- 
ference in  the  matter,  as  far  a$  it  can  be  collected  from  the  earliest 
historians  of  the  council,  Socrates  and  Theoduret,  is  contained  in  one 
sentence  of  the  synodical  epistle,  as  follows  : — "  We  also  send  you  the 
good  news  concerning  the  unanimous  consent  of  all  in  reference  to  the 
celebration  of  the  most  solemn  feast  of  Easter,  for  this  difference  also 
has  been  made  up  by  tjie  assistance  of  your  prayers ;  so  that  all  the 
brethren  in  the  East,  who  formerly  celebrated  this  festival  at  the  same 
time  as  the  Jews,  will  in  future  conform  to  the  Romans  and  to  us,  and 
to  ^jX  who  have  of  old  observed  our  manner  of  celebrating  Easter." 
The  case  is  clear  enough  ;  there  was  a  great  schism  between  the 
Easterns  and  Westerns,' — not  an  astronomical  schism,  but  a  part  of  the 
great  conflict  between  the  Jewish  and  Gentile  Christians;  and  the 
council  simply  decreed  that  the  i^ormer  should  adopt  the  usual  practice 
of  the  latter.  St.  Ambrose,  in  the  next  generation,  in  a  letter  written 
A.D.  386,  says  that  the  council  had  got  up  the  method  of  the  cycle  of 
nineteen  years,  which  they  had  named  EmeadecaStms ;  that  is, 
Ambrose  was  not  astronomer  enough  to  know  that  both  the  thing  and 
the  name  had  been  current  even  in  elementary  works  for  hundreds  of 
years  before  the  council.  In  this,  as  we  have  mentioned,  he  has  had 
followers ;  Indeed,  the  necessity  of  accoimting  for  the  cycle  of  nine- 
teen years  in  some  way,  and  the  want  of  knowledge  of  its  astronomiccd 
history,  has  in  a  manner  compelled  theological  writers  to  lay  it  at  the 
door  of  the  Nicene  bishops,  and  thence  to  infer  that  they  paid  a  very 
particular  attention  to  the  astronomical  part  of  the  settlement  of 
Easter,  But  in  fact  their  object  was  merely  to  keep  the  Eastern 
Christians  from  celebrating  the  Jewish  Passover.  So  long  as  this  point 
was  gained,  they  do  not  seem  to  have  thought  it  necessary  to  interfere, 
even  as  regarded  the  East,  with  those  differences  of  astronomical 
method,  which  they,  do  not  even  mention,  though  they  could  not  be 
ignorant  that  they  existed  in  the  West.  And  the  result  was  as 
follows :  from  the  time  of  the  Nicene  Council  little  or  nothing  more  is 
heard  about  celebrating  Easter  on  the  14th,  instead  of  the  Sunday  after, 
while  the  disputes  about  the  astronomical  cycle  of  Easter  recOTnmenced 
ahnost  immediately,  and  lasted  for  oenturies. 

EusebiuB  of  Ca3saj-ea,  the  historian,  informs  us  in  his  life  of  Con- 
Btantine  that  he  had  presented  to  that  emperor  a  treatise  on  Easter, 
wherein  the  mystic  character  of  that  festival  was  explained ;  apparently 
a  purely  theological  work.  Jerome  ('  de  Scriptor.  Eccles.')  mends  this 
Btateme&t,  and  informs  us  that  Eusehius  was  the  author  of  the  cycle  of 
nineteen  years.  Bede  and  others  have  copied  Jerome,  and  Clavius  (see 
the  article  cited  at  the  begimiing)  brings  forward  Bede  as  more  dearly 
explaining  a  statement  of  Ambrose  to  the  same  effect  Now  Ambrose 
mentions  no  such  thing ;  and  meeting  with  tho  statement  of  Jerome 
smee  we  wrote  that  article,  we  are  inclined  to  suppose  that  Clavius 
mMut  to  have  quoted  one  of  the  contemporary  saints,  and  wrote  down 
a  citation  from  the  other, — a  supposition  which  would  explain  what 
must  otherwise  be  called  a  disingenuous  proceeding.  Hence  comes  the 
current  story  that  Eusebius  and  others  were  appointed  by  the  council 
a  committee  to  superintend  the  drawing  up  of  the  rule. 

Shortiy  after  the  Nicene  Coundl  there  were  disputes  about  ike 
proper  ^cle  for  Easter.  It  is  unnecessary  here  to  note  the  various 
cydes  which  were  proposed.  It  was  not  till  the  time  of  Pope  ffilarius 
(AJ).  468)  tiiat  the  cycle  of  nineteen  years  obtained  a  permanent  footing. 
The  pontiff  employed  Victorinus  of  Aquitaine  to  corrwt  the  calendar  j 
and  Vjctorinus  actually  oonstaTioted  the  cycle  of  682  years,  or  of  28 
Metonic  cycles.  When  Dionyaius  gxiguus  (a.d.  680)  altered  the  mode 
of  reckoning,  and  abandoned  the  Diocletian  era  in  favour  of  what  he 
supposed  to  be  the  year  of  the  birth  of  Christ,  he  adjusted  the  mode 
Jk  "***^'^  employed  by  Victorinus  accordingly,  and  the  cycle  of 
the  latter  has  ever  smoe  been  called  Dionysian.  Prom  his  time  till 
that  of  the  Gr^orian  reformation  the  rule  was  strictly  obeerved,  no 
disapprobation  producing  anything  but  written  arguments.    So  that 


the  Nicene  Council  neither  eueceeded,  nor,  we  assert,  hitended  to  sae- 
ceed,  in  doing  more  than  destroying,  among  the  great  bulk  of  (^iristians, 
what  was  mUed  the  qtuartadednuui  heresy,  the  opinion  that  Easter  was 
to  be  kept  on  the  fourteenth  day  of  the  moon, — the  opinion,  in  fact, 
that  Easter  was  the  Pastover,  The  settlement  of  the  arithmetical  or 
aatvonomical  question  is  the  woik  of  Hilarius  and  Victorinus.  Not 
but  that  these  reformers  considered  themselves  as  fulfilling  the  inten- 
tions of  the  Nicene  Council :  in  fact,  all  parties  after  the  ooundi  mads 
it  ilieir  authority.  All  dissentients  assumed  theirs  to  be  the  Hiceoe 
faith  in  this  matter ;  and  even  the  blunder  of  the  British  Parliament 
has  been  defended  by  supposiDg  it  to  be  the  true  intent  of  the  assembled 
budiopB  in  the  4th  century. 

The  assumption  of  the  so-called  DiaaysiaD  eycle  involved  two  erron. 
The  Julian  year  being  too  long  by  about  a  day  in  180  years,  threw  the 
vernal  equinox  back  by  a  day  in  that  time ;  while  the  rule  of  the  cycle 
supposed  that  the  equinox  remained  fixed  on  the  2l8t  of  March.  A^in, 
the  cycle  of  nineteen  years,  which  supposes  286  lunations  to  fill  up 
that  time  exactly,  was  wrong  in  a  manner  which  caused  ike  new  moons 
of  the  calendar  to  advance  a  day  in  every  800  j^esn.  The  conaequenoe 
was,  that  by  the  time  of  Pope  Gregory  XIIL,  m  1682,  the  equinox  had 
receded  to  the  11th  of  March,  while  the  calendar  new  moon  generally 
fell  on  the  fourth  day  following  that  of  the  real  new  moon.  Hiese 
errors  were  obvious  enough  to  every  astronomer.  Saoroboaoo  and 
Roger  Bacon  pointed  them  out  in  the  ISth  oentusy.  The  former  says 
they  must  be  borne  on  the  authority  of  the  council ;  the  latter  stroDgly 
recommended  Pope  Clement  to  make  an  amendment,  and  gave  a 
reformed  plan  which  is  perfectly  good.  He  had  (and  where  he  got  it 
from  we  cannot  guess)  the  length  of  the  year  more  oorrectiy  than  say 
of  his  predecessors  or  contemporaries.  Cardinal  Cuaa  and  Regiomon^ 
tanus,  in  the  16th  century,  {)ointed  out  the  necessity  of  a  change. 
Stoffler,  Pitatus  (who  proposed  the  pkn  afterwards  adopted  with  the 
leap  years),  Paulus  Forosemproniensis  (bishop  of  Foasombrone),  sad 
others  in  the  Idth  oenttuy,  wrote  in  advocacy  of  the  same  thing.  The 
Council  of  Trent  sanctioned  an  situation,  and  referred  the  details  to 
the  see  of  Rome.  A  plan  was  presented  to  the  pope  by  the  relatives  oi 
one  Aloyaius  Lilius,  deceased,  who  had  occupied  himself  with  the  sub- 
ject. This  plan  was  i^roved  of ;  and  in  1677  a  circular  was  lorwaided 
to  princes  and  umversities  throughout  the  Catiu)lic  world,  stating  the 
nature  of  the  Intended  alterations,  and  inviting  suggestiona  The  Jesuit 
Clavius  was  the  person,  or  the  principal  person,  to  whom  the  oonoootioa 
of  the  scheme  was  mtrusted.  March  1,  1682,  a  bull  was  published, 
dated  February  24th,  1681,  abolishing  the  old  calendar,  giving  a  general 
description  of  the  new  one,  and  announcing  that  it  would  be  fully  ex« 
plained  in  a  forthcoming  work.  Clavius  published  this  work,  namely. 
'  Kalendarium  Gregorianum  Perpetuum,'  4to,  Rome,  1682  (pp.  60) ;  ani 
it  was  r^M-inted  in  the  folio  collection  of  his  woiks.  We  hMre  nothing 
here  to  do  witii  tiie  alteration  of  the  style,  but  only  with  what  reUtea 
to  Easter.  This  calendar  had  to  undexigo  several  severe  attacks,  par- 
ticularly from  Joseph  ScaUger,  Moeetlinus,  and  Vieta  [Vieta,  in  Bioo. 
Div.] ;  but  these,  of  course,  produced  no  eflbot  agunst  established 
authority,  nor,  in  trutii,  ought  they  to  have  done  so  in  this  instance. 
The  calendar  answero  its  purpose  exceedingly  well,  and  is,  astrooomi* 
oally  speaking,  better  than  it  was  suf^oeed  to  be  by  Clavius  himself. 

Referring  for  a  full  description  of  the  details  to  the  article  in  ihm 
'  Companion  to  the  Almanac,'  we  shall  g^ve  a  digbter  account  of  thef 
process.  Clavius  held  astronomical  considerations  to  be  secondary  in 
importance  to  the  general  notions  of  his  predecessors  and  contempo- 
raries. One  of  these  was,  that  it  was  not  desirable  ever  to  keep  Eaiier 
on  the  same  day  as  the  Jews  keep  tiie  Passover.  To  avoid  this,  he 
uniformly  lessens  the  moon's  age  by  a  day,  taking  care,  as  much  as 
possible,  that  all  tiie  necessary  errors  of  the  imperfect  cycle  shall  have 
the  same  effect,  namely,  that  of  lessening  the  moon%  age,  or  throwing 
the  new  moons  forward.  Accordingly,  his  new  moons  are  seldom  on 
the  real  day,  generally  one  or  two  days  in  advance,  about  as  much  of 
one  as  of  tne  other,  and  sometimes  even  three' days  in  advance.  It  is 
therefore  very  important  to  remember  that  the  moon  of  the  calendar 
is  not  the  moon  o|  the  heavens,  and  not  even  the  mean  moon  of  the 
astronomers.  So  that  in  the  act  of  parliament,  instead  of  the  full 
moon  (being  tiie  fifteenth  or  sixteenth  day)  of  the  heavens  (the  first 
day  bemg  that  of  new  moon),  should  have  been  read  the  fourteenth 
day  of  the  moon  of  the  calendar.  There  is  evidently  a  compensating 
effect ;  the  fourteenth  day  of  a  moon,  which  begins  for  the  most  part 
one  or  two  days  after  the  moon  of  the  heavens,  Ib  of  course  generally 
the  fifteenth  or  sixteenth  day  of  the  moon  of  the  heavens. 

Clavius  uses  the  Dionysian  cycle  in  a  way  which  we  may  ^describe  as 
follows : — Neglecting  the  preceding  arbitrary  alteration^  which  may  be 
made  once  for  all  when  eveiything  else  is  doQe,  there  are  two  tmngs 
to  be  provided  for.  First,  the  defect  of  the  cycle  itself,  the  error  of 
which  is  to  advance  the  new  and  ftill  'moons,  by  a  day  in  about  800 
vears ;  Clavius  took  it  to  be  eight  days  in  2600  years,  and  accordingly 
he  allowed  one  day  for  seven  periods  of  800  years,  aihd  then  one  day 
for  a  period  of  400  years,  as  we  shall  presently  see.  Next^  the  aban- 
donment of  three  leap-years  in  every  four  centiuies,  which,  though 
necessary  for  keeping  the  equinox  at  or  about  one  day  of  one  month,' 
would  destroy  the  efficiency  of  the  cycle  of  nineteen  years.  There  are 
then  two  shiftings^  as  it  were,  of  the  cycle  necessary — arbitrary  alte- 
rations of  the  moon's  age  at  certain  periods  (we  are  now  speaking  only 
of  the  calendar  moon).    We  shall  now  give  a  wfroi  cycles,  resembling 
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ihe  one  already  ghren,  wMoh  is  that  of  otir  own  tizne,  from  which  we 
ehoU  be  able  to  make  the  shifts  apparent,  and  to  oonneot  them  with 
the  above-mentioned  neoessary  corractionB.  fTables  of  this  form  were 
not  given  by  Clavius  himself,  but  were  published  iD  England,  we 
believe  by  Lord  Macclesfield,  at  the  time  of  the  disousaionB  preceding 
the  alteration  of  the  style  in  17594 

In  the  first  column  are  the  days  of  the  months  from  March  31  to 
April  26,  and  Easter  may  fall  on  any  one  of  these  days  except  the  first. 
In  the  second  column  are  the  dominical  letters,  explained  in  DoMmiCAL 
Lettbr,  and  which  can  be  f  ouijd  by  i^e  table  there  given.  In  leap- 
year,  take  the  second  letter  of  the  year  in  finding  Easttf^.  Then  follow 
certain  columns,  each  of  which  has  a  heading  to  show  to  what  vears  it 
belongs.  Thus,  the  column  headed  1700-1899  belongs  to  al]  years 
from  1 700  to  1899,  both  inclusive.  These  columns  contain  the  nineteen 
golden  numbers  variously  dispersed.  Every  year  has  its  golden  number 
found  thus :  add  1  to  the  year  and  divide  hy  19 ;  the  remainder,  or  19, 
if  ihete  be  no  remainder,  is  the  golden  number. 
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Take  the  first  of  these  OolumAs,  n4mely>  1588-1099.  Opposite  to 
April  8  is  written  the  niunber  15.  This  means  that,  from  1583  to 
1699,  whenever  the  golden  number  b  15|  the  fourteenth  day  of  the 
calendar  moon  is  the  8th  of  April.  And  so  in  like  manner  thn)Ughout 
these  columns  each  gdden  number  is  written  opposite  the  day  which 
is  the  fourteenth  of  the  calendar  moon  when  that  golden  number 
occurs.  Thus  from  2600  to  2899,  the  fourteenth  of  the  paschal 
(calendar)  moon  is  always  on  the  2nd  of  April  whenever  the  golden 
number  is  16. 

Let  us  now  suppose  the  first  column  constructed.  It  Is  contrived, 
as  before  noticed,  so  as  to  make  the  calendar  fuU  moons  follow  the  real 
onea  To  keep  this  up,  whatever  alterations  must  be  made  in  a  cycle 
adapted  to  the  real  moon,  the  same  must  be  made  for  the  calendar 
moon.  As  far  as  1699  no  alteratiau  is  requisite,  for  Clavins  does  not 
make  the  first  alteration  on  account  of  the  incorrectness  of  the  cycle 
till  1800,  and  the  year  1600  is  leap-year  in  the  Qregorian  calendar  as 
well  as  in  the  old  one.  The  reader  must  remember  that  the  cycle  ol 
19  years  is  one  in  which  every  fourth  year  is  leap-year.  As  soon  as 
1700  oomes,  we  have  a  fourth  vear  which  is  not  leap-year,  so  that  the 
day  which  would  have  been  called  February  89  is  called  Mardi  1,  and 
so  on.  Bach  golden  number  then  is  written  one  place  lowet  from  1700 
to  1899 ;  though  it  would  better  have  represented  the  reason  of  the 
change  tf  each  day  of  the  month  had  been  written  one  place  higher. 
The  same  thing  takes  place  at  1800;  but  here  Clavius  puts  the  moon 
back  a  day,  or  makes  his  calendar  moon  a  day  older,  to  correct  the 
accumulated  errotr  of  the  cyde.  But  the  previous  step  makes  the 
ealendar  moon,  at  any  given  day,  a  nominal  day  younger  than  it  would 
otherwise  have  been.  These  two  changes  destroy  each  other's  effect  in 
1800,  and  the  cyde  continues  unaltered  till  1899.  At  1900  the  first 
change  is  repeated ;  but  2000  is  leap-year  in  the  new  calendar,  and 
therefore  no  change  is  then  requisite.    And  again,  thovgh  2100  is  not 


leap-year,  yet  as  800  years  have  elapsed,  the  correction  for  the  fikttlt  of 
the  cycle  is  introduced  at  the  same  time  with  that  for  the  abandoned 
leap-year,  and  the  two  destroy  each  other's  efibcts,  as  before.  This 
column  then  is  good  till  2199.  The  next  column  is  now  easily  explained : 
but  in  the  next  one  to  that,  or  2400-2499,  We  begin  with  a  year  in 
which  the  correction  for  the  cyde  is  to  be  made  without  bemg  de- 
stroyed by  that  arising  from  abandoning  leap-year.  That  is,  the  moon, 
on  any  gi^on  day,  is  to  be  a  day  older  than  it  would  otherwise  have 
been.  The  nimibers  must  then  each  be  put  back  a  day,  which  is  seen 
to  be  done.  In  this  manner,  if  it  be  remembered  that,  beginliing  at 
1800,  seven  following  corrections  of  the  cycle  are  made  at  the  end  of 
periods  of  800  years  each,  and  then  one  at  the  end  of  400  years— the 
reader  would  be  able  to  oonstruct  farther  cydes  for  himself,  if  it  were 
•not  for  one  peculiarity  which  we  now  notice. 

At  the  bottom  of  the  columns  it  will  be  seen  that  there  are  in  one 
or  two  plaoes  numbers  which  do  not  rise  or  fall  with  the  rest.  This 
was  a  sacrifice  of  uniformity  to  the  desire  of  preserving  one  charac- 
teristic of  the  old  calendar,  nomdy,  that  the  fourteenth  of  the  calendar 
moon  never  fell  on  the  same  day  of  the  same  month  at  any  two  epochs 
which  were  within  nineteen  years  of  each  other.  This  would'  have 
happened  sometimes,  owing  to  the  corrections  above  described :  and 
Clavius  took  a  vexy  simple  method  of  itvoidlng  it,  which  is  explained  in 
the  artide  already  dted.  The  effect  of  his  method  is  to  produce  the 
slight  departure  from  uniformity  of  alteration  above  noted. 

It  will  thus  be  seen  that  in  the  calendar  which  ia  now  in  use,  one, 
two,  or  even  three  days  of  error  have  not  (provided  the  moon  was 
made  too  young,  not  too  old)  been  thought  of  so  muoh  consequence  as 
dther  ease  of  calculation,  or  attention  to  existing  notions  upon  the 
subject.  Of  this  we  entirely  approve,  and  agree  with  Olavius  in 
asserting  that  any  rule  whidi  to  fixed  would  be  better  than  diversity  of 
nsage. 

1\>  find  Easter  by  the  preceding  table,  first  find  the  golden  number, 
and  then  the  dominical  letter.  [DoMilfiOAL  LStt£b.]  Take  the  preper 
column,  and  find  out  the  day  oppodte  to  which  the  golden  number 
stands.  Go  on  from  that  day  to  the  next  fokowinff  day  which  has  the 
dominical  letter  opposite  to  it :  that  day  is  Easter  Sunday.  For 
example,  take  1847.  Add  one,  and  divide  by  19 ;  the  remainder  is  5, 
the  golden  number.  The  dominical  letter  found  in  the  article  cited  is 
0.  In  the  column  1700-1899.  we  find  0  opposite  to  March  80,  which 
is  the  fourteenth  of  the  cSlenoar  moon.  The  next  C  is  opposite  April  4, 
which  is  Easter  Sunday. 

Again,  to  find  Easter  in  2384.  Divide  2385  by  19,  and  the  remainder 
is  10,  the  golden  number*  The  dominical  letter  (the  second)  is  G. 
In  the  column  2800-2899  the  10  is  opposite  to  April  7,  and  the  next  G 
is  opposite  to  April  8,  whidi  is  Easter  Sunday. 

The  dominieal  letter  may  be  found  by  a  sholt  calculation  as 
follows : — 

I.  Add  one  to  the  ^ven  year. 

II.  Take  the  quotient  qf  the  given  year,  divided  by  four,  neglecting- 
the  remainder. 

III.  Take  16  from  the  oeatuiial  figures  of  the  given  year,  if  it  can 
be  donsk 

IV.  Divide  III.  by  4,  n^leoting  the  remainder, 
y.  From  the  sum  of  I.,  Ih,  and  IT.,  subtracj»  III. 

VI.  The  remainder  of  V.,  after  division  by  7,  is  the  number  under 
dominical  letter  in 

O    r    B    D    C    B    A 
0     12     8      4    5     6 

But  if  the  year  be  leap-year,  it  is  the  second  dominieal  letter  which 
is  tiius  found. 
As  instances,  take  1847  and  2384,  as  above  given. 

I.  1848  2385 

II.  401  596 

III.  2  7 

IV.  0  1 
V.  2307  2975 

VI.  4  (C)  0  (G) 

The  abpve  is  for  new  style ;  lor  old  style  pre<ieed  as  follows :  To  the 
number  of  the  year  add  its  quotient  when  divided  by  4,  and  4  :  the 
remainder,  after  division  by  7,  is  to  be  used  as  the  VI.  of  the  preceding 
rule.    Thus  for  1688,  we  have 

1683 

895 

4 

7)1982 
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The  cycle  for  Easfter-day,  old  style,  is  given  at  the  beginning. 

The  sole  authority  on  the  subject  of  the  Gregorian  Calendar  is,  of 
course,  Claviits,  the  authorised  contriver  of  it,  or  at  least  the  person 
to  whom  the  other  delegates  of  the  Roman  see  (if  indeed  any  of  them 
took  KSkj  share  in  the  execution  of  the  plan)  Intrusted  the  explanation 
of  it.  In  his  work  already  mentioned,  he  has  given  all  the  results  for 
every  year  frem  1600  to  6000 :  he  thinks  his  rule  ^wiU^be  ooxrect 
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enough  as  far  as  8000.  On  the  mathematical  part  of  the  calendar  fuJl 
information  will  he  found  in  Delamhre's  *  Histoire  de  TAfitronomie 
Modeme/  and  Lalande's  *  ABtronomv/ 

With  regard  to  the  Jbulty  explanation  in  the  act  of  parliament,  we  find 
that  it  was  copied  literally  from  the  Book  of  Common  Prayer.  In  this 
work  it  appeared  for  the  first  time  in  1662,  directly  after  the  convoca- 
tion which  met  at  the  Restoration  of  the  monajx^hyhad  made  the 
alterations  mentioned  in  LiruBOT.  The  explanation  was  therefore 
added  by  this  convocation.  Supposing  the  calendar  moon  to  bespoken 
of,  it  would  have  been  correct  if  the  second  clause  had  been  omitted. 
For  the  calendar  full  moon  is  always  the  fifteenth  day,  and  it  is  clear 
that ''  the  .Sunday  after  the  fourteenth,  or  the  next  Sunday  if  the 
fourteenth  fall  on  Sunday,"  is  the  same  Uiing  as  "the  Sunday  after  the 
fifteenth,  or  the  fifteenth  itself,  if  it  be  Sunday."  Finding  definitions 
of  Easter  by  the  fifteenth,  in  the  second  of  the  two  ways  just  men- 
tioned, to  nave  occurred  in  times  anterior  to  the  Restoration,  we 
suppose  that  the  explanation  of  1662  was  the  result  of  a  confusion 
of  the  two. 

EASTER  DUES.    [Oppbeingb.] 

EAVES.    [Houses.] 

EBB.    [Tides.] 

EBIONITES,  a  sect  of  Christian  Jews,  which  existed  hi  Palestme 
and  other  parts  of  the  East  in  the  1st  and  2nd  centuries  of  our  era. 
Like  the  Nazarenes,  with  whom  they  have  been  often  confounded, 
they  continued  to  observe  the  precepts  and  ceremonies  of  the  Mosaic 
law ;  they  kept  both  the  Sabbath  and  the  Sunday,  made  their  ablu- 
tions, used  unleavened  bread  in  the  celebration  of  the  Eucharist,  and, 
moreover,  abstained  from  eating  flesh.  Still  they  do  not  seem  to  have 
formed  a  distinct  sect  till  after  the  second  destruction  of  Jerusalem  by 
Hadrian,  when  they  became  separated  from  the  rest  of  the  Church  by 
their  dogmas  as  well  as  by  their  external  practices.  Origen,  Epiphanius, 
Eusebius,  and  other  early  fathers,  distinguish  two  sorts  of  Ebionites, 
— namely,  those  who  denied  the  divinity  of  Jesus  Christ,  asserting 
that  he  was  the  son  of  Joseph  and  Mary,  though  endowed  with  a  pro- 

Ehetic  gift;  and  those  who  maintained  that  he  was  bom  of  a  virgin, 
ut  denied  his  pre-existence  as  Qod.  The  Ebionites  in  general  acknow- 
ledged only  one  gospel,  namely,  the  Hebrew  one,  whidi  goes  by  the 
name  of  St.  Matthew,  and  that  one  mutilated.  They  discarded  the 
Acts  of  the  Apostles,  and  especially  the  Epistles  of  St.  Paul,  whom 
they  considered  as  an  apostate  from  the  old  law.  They  had  several 
apocr^hal  books;  among  others,  a  life  of  St.  Peter.  The  earlier 
Ebionites  lived  a  regular  life,  and  many  of  them  observed  celibacy, 
which  they  held  in  great  esteem.  The  hier  Ebionites  became  much 
more  lax  in  their  morals.  The  name  of  Ebionites  is  said  by  Eusebius, 
Origen,  and  Irezueus,  to  be  derived  from  a  Hebrew  word  of  contempt, 
meaning  *'  poor  low  people,"  which  the  Jews  applied  to  those  of  their 
countiymen  who  had  embraced  Christianity.  Others  have  derived  it 
from  a  philosopher  of  the  name  of  Ebion,  whose  existence  however  is 
doubtful  Epiphanius  speaks  at  length  of  the  Ebionites,  but  he  con- 
founds them  with  other  sects,  and  his  account  cannot  be  trusted.  The 
Ebionites  never  rose  into  much  importance,  and  exercised  but  little 
influence  on  the  spread  of  Christianity.  (Mosheim,  Institutes  of  EccUs. 
History,  with  notes  bv  Dr.  Murdoch ;  Neander,  Kirciungescihichte,) 

EBULLITION  {AuUio,  to  boil).  Under  BoQJNa  op  Liquids  were 
given  the  chemical  and  physical  aspects  of  ebullition.  Under  tiie 
present  head  we  propose  to  notice  what  is  called  the  spheroidal  state  of 
Uquids,  which  has  of  late  years  attracted  considerable  attention. 

In  1756  Leidenfrost  called  attention  to  the  fact  that,  when  water  is 
allowed  to  fall  upon  a  red-hot  iron  plate,  it  does  not  boil,  but  forms 
into  drops,  which  roll  or  jump  about  for  a  considerable  time.  This 
experiment  has  attracted  the  attention  at  various  times  of  such  men  as 
Klaproth,  Count  Rumf ord,  Pouillet,  and  Dumas ;  and  it  came  to  be 
shown  as  a  class  experiment,  in  which  case  a  small  platinum  crucible 
is  strongly  heated  by  means  of  a  copious  flame  from  the  spirit-lamp, 
and  water  is  dropped  into  it  from  a  pipette :  the  water  does  not  boil, 
but  the  drops  coalesce  and  roll  about  with  considerable  activity.  In  this 
way  about  one-fourth  or  one-third  of  the  crucible  may  be  filled ;  and, 
provided  the  heat  be  well  maintained,  the  water  does  not  only  not  boil, 
but  evaporates  very  slowly.  If,  however,  the  heat  be  withdrawn,  tiie 
water  remains  quiet  for  about  half  a  minute,  and  tiien  suddenly  bursts 
into  steam  and  disappears.  In  1837,  Mr.  Tomlinson  ('Mechanics' 
Magazme/  No.  708)  showed  that  other  liquids  might  be  substituted 
for  water  in  the  above  experiment,  such  as  pyroxilio  spirit,  spirits  of 
wine,  sulphuric  ether,  and  even  mercury;  but  the  last  is  quickly  dissi- 
pated. Such  fluids  as  come  into  immediate  contact  with  the  hot  metal, 
such  as  oil  of  turpentine,  olive  oil,  and  sulphuric  acid,  were  immediately 
decomposed  and  failed  to  produce  the  effect.  The  same  writer  ('  Stu- 
dents' Manual  of  Natural  Philosophy/  1838)  abo  showed  that  many 
saline  solutions  could  be  used  inst^  of  water ;  but  the  most  curious 
result  obtained  by  him  was  the  use  of  a  hot  liquid  surface  instead  of 
a  metallic  one,  such  as  a  fixed  oil,  raised  toi  the  temperature  of  450"  or 
500".  Some  care  is  required  in  this  experiment :  the  liquid,  such  as 
water,  alcohol,  or  ether,  must  be  delivered  from  a  pipette,  with  a  steady 
hand,  directly  on  to  the  surface  of  the  hot  oil;  not  allowed  to  fall, 
otherwise  the  liquid  may  sink  under  the  surface,  generate  steam  with 
explosive  violence,  and  scatter  about  the  hot  oil  If,  while  a  globule 
of  water  be  rotating  on  the  hot  oil,  a  globule  of  ether  be  also  placed  on 
it  the  two  drops  will  coalesce  and  continue  to  rotate  aa  oae  globule 


the  ether  forming  the  outer  surface  of  the  drop.  Turpentine  forms  * 
disc  on  the  hot  oil,  and  quickly  disappears  by  evaporation ;  but  pyrox" 
ilic  spirit  and  blBulphide  of  carbon  form  globules.  Sulphuric  ether 
abo  forms  a  globule  on  the  surface  of  hot  water  and  hot  mercury. 
Sulphuric  acid  heated  to  about  400**  ma^  also  be  used  as  the  heated 
surface  for  ether  and  alcohol ;  but  turpentine  and  naphtha  form  discs 
which  quickly  blacken  the  add.  Mr.  Tomlinson  refers  to  an  experi- 
ment by  Perkins,  in  which  a  platinum  capsule,  pierced  with  a  multitude 
of  holes  like  a  coflee-strainer,  which  would  not  of  course  hold  water 
while  cold,  retained  it  when  strongly  heated  in  consequence  of  water 
assuming  the  spheroidal  state. 

The  physicists  who  had  examined  this  phenomenon  were  pretty  well 
agreed  that  the  water,  when  in  the  globular  or  spheroidal  state,  was 
l^low  its  boiling  point.  Of  this  there  could,  of  course,  be  no  doubt ; 
but  what  the  exact  temperature  was  had  not  been  determined,  any 
more  than  why  the  liquids,  in  the  midst  of  so  high  a  temperature, 
should  be  so  Httle  influenced  by  it.  Rumford  supposed  it  to  be  due 
"  to  the  reflection  of  caloric  operating  on  the  surface  of  the  drops  of 
water."  Pouillet  supposes  that "  the  calorific  rays  emanating  from  the 
vessel  traverse  the  water  too  easily  when  they  are  very  hot."  Dumaa 
('  Chimie  Appliqude  aux  Arts/  L  32),  while  admitting  the  fact,  thinks 
''  it  ought  to  caution  us  against  the  accidents  which  a  steam-boiler  is 
liable  to  produce,  when  raued  accidentally  to  a  high  temperature ;  for 
it  might  happen  that  it  ceases  to  furnish  steam,  and,  neverthelev,  a 
reduction  of  temperature  would  cause  an  explosion.  Plates  of  fusible 
metal  are  especially  useful  in '  preventing  accidents '  of  this  kind,  since 
they  limit  the  temperature  that  can  be  attained  by  the  boiler;  for  it  is 
evident  that  a  valve  would  not  be  raised  at  the  moment  when  this 
singular  phenomenon  should  displav  itself." 

In  1845-6  M.  Boutigny  exhibited  some  remarkable  experiments  on 
this  subject  before  the  British  Association,  and  in  sevend  institutiona 
of  the  metropolis;  among  others,  in  the  laboratory  of  King's  College, 
where  the  writer  had  an  opportunitv  of  seeing  them.  The  most 
remarkable  effect  was  the  freezing  of  water  in  a  red-  or  white-hot 
crucible,  for  which  puipose  advantage  was  taken  of  the  low  boiling- 
point  (tiiat  is,  140**  Fahr.)  of  liquid  sulphurous  acid.  This  assumes 
the  spheroidal  state  aUtUe  below  14*;  and  if  water  be  dropped  into 
the  crucible,  it  immediately  fidls  considerably  below  its  free^ng-point^ 
and  a  lump  of  solid  ice  can  be  turned  out  of  the  glowing  vessel 
into  the  hand.  Faraday  has  even  carried  the  matter  further,  by 
freezing  mercury  under  similar  circumstances,  substitutixig  for  the 
sulphurous  acid  a  solution  of  soUd  carbonic  acid  in  ether.  By  means 
of  this  mixture,  a  degree  of  cold  has  been  obtained  equal  to  about 
— 166^ ;  and  as  mercury  freezes  at  — 39%  we  can  understand  how  the 
mixture  will  assume  the  spheroidal  state  in  the  red-hot  crucible,  and 
mercury  be  readily  frozen.  Boutigny  also  placed  iodine  on  an  ignited 
platinum  capsule,  when  it  melted,  formed  a  spheroidal  black-looking 
mass,  which  rolled  about  and  gave  off  but  little  vapour.  But  when 
the  source  of  heat  was  withdrawn,  an  abundant  evolution  of  violet- 
coloured  fumes  took  place.  A  thick  cylinder  of  silver  was  heated  to 
redness,  and  lowered  by  means  of  a  wire  into  a  glass  of  water,  where  it 
quietiy  remained  for  a  considerable  time.  But  perhaps  the  most 
remarkable  result  was  the  impunitv  with  which  M.  Boutigny  passed 
his  hand  backwards  and  forwards  through  a  stream  of  cast  iron  as  it 
issued  from  the  furnace,  thus  showing  that  the  old  ordeal  by  fire  was 
not  so  formidable  a  trial  as  would  at  fiist  sight  appear.  The  above 
phenomena  admit  of  explanation :  Firat,  on  the  faict  that,  whenever 
the  liquids  are  thrown  upon  strongly-heated  surfaces,  a  portion  of  the 
liquid  is  immediately  converted  into  vapour,  upon  which  the  globule 
rests  as  on  a  cushion.  Now  as  this  vapour  is  a  bad  conductor  of  heat^ 
it  shields  the  globule  from  the  conducting  powers  of  the  heated  surface. 
In  the  second  place,  the  evaporation  from  the  surface  of  the  globule 
carries  off  the  heat  as  fast  as  it  arrives,  and  thus  maintains  the  globule 
at  a  temperature  below  that  of  its  boiling-point.  The  spheroidal  form 
of  the  drop  is  a  joint  effect  of  gravity  and  cohesion  among  the  fluid 
particles.  There  must  also  be  taken  into  account  the  repulsive  force 
exerted  by  heat  under  the  circumstances.  So  necessary  is  tbe  condition 
that  the  liquid  in  the  spheroidal  state  shall  be  below  boiling,  that  if  a 
liquid  actually  in  the  state  of  ebullition  be  introduced  into  me  red-hot 
crucible,  its  temperature  sinks  from  5"  to  7**  below  its  boiling-point. 

According  to  Boutigny,  all  liqiuds  are  capable  of  assuming  this  state; 
but  in  aU  cases  the  heated  sur£»ce  must  bear  a  certain  relation  to  the 
ix>iling-poiDt  of  the  liquid :  if  the  latter  be  low,  the  former  must  be 
comparatively  low  also.  The  required  temperature  depends  partly  on 
the  conductbig  power  of  the  plate,  and  partiy  on  the  latent  heat  of 
the  vapour  :  as  this  is  small,  the  heat  of  the  plate  may  approximate 
more  nearly  to  the  boiling-point  of  the  liquid.  The  lowest  neat  of  the 
plate  required  to  throw  water  into  the  spheroidal  state  is  said  to  be 
840"  Fahr.;  alcohol,  273°;  ether,  142^  The  temperature  of  each 
liquid  in  the  spheroidal  state  is  supposed  to  be  as  definite  as  its 
boiling-point.  Boutigny  gives  205'7**  Fahr.  as  the  temperature  of  the 
spheroidal  state  of  water,  167*9"  for  that  of  alcohol,  93'6°  for  that  of 
ether,  and  13*1"  for  that  of  sulphurous  acid.  The  spheroidal  state  may 
be  produced  in  vacuo.  In  the  experiment  in  which  the  moist  hand  is 
made  to  cut  a  stream  of  molten  iron,  the  moisture  of  the  hand  forms 
the  cushion  of  steam  which  prevents  the  metal  from  coming  in  contact 
with  the  skin. 

An  ingenious  application  of  the  spheroidal  condition  of  liquids  is 
-^—-^ ^.^ 
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Bometimos  made  in  the  glass-houBe  in  blowing  globes  or  cylinders  of 
Urgp  size  :  the  globular  form  is  first  given  by  means  of  open  hemisphe- 
xi<»d  wooden  moulds;  and^  to  prevent  them  from  being  burnt,  the 
workman  pours  into  them  a  small  quantity  of  water,  which  protects 
the  wood,  and,  assuming  the  spheroidal  state,  does  not  cool  the  molten 
glass. 

ECBALIUM  OFFICINABUM,  (Richard),  is  the  name  now  given  to 
the  plant,  the  unripe  fruit  of  which  furnishes  the  dcUerium  of  the 
Materia  Medica.  Its  familiar  name  is  Wild  Cucumber,  or  Asses' 
Cucumber,  indicative  of  its  appearance,  and  hurtful  propertieB  to  those 
who  incautiously  employ  it.  Its  medical  or  professional  employment 
will  generally  be  sufficiently  careful — ^but  as  its  incautious  handling 
even  may  lead  to  serious,  if  not  &tal  effects,  it  is  proper  that  tiiese 
should  be  guarded  against.  The  exhalation  ^om  the  fruit,  which  can 
readily  be  absorbed  through  the  human  skin,  is  capable  of  producing 
as  strong  effects  fui  a  dose  of  the  substance  taken  by  the  mouth.  An 
instance  is  recorded  where  a  small  portion  of  the  plimt,  with  only  one 
or  two  small  fruits  on  it,  carried  in  the  hat  for  not  more  than  an  hour, 
produced  violent  headache,  vomiting,  and  purgiog,  followed  by  a 
degree  of  exhausting  depression,  almost  fatal. 

The  other  points  connected  with  this  plant  are  treated  of  imder 
HoRMODiOA '  in  the  Nat.  Hist.  Diy.,  and  under  Elatebin,  in  Abts 
AMD  Sci.  Drv. 

ECCENTRIC  IN  MACHINERY.    [Excentbio.] 

ECCLESDLSTES,  or  THE  PREACHER,  a  canonical  book  of  the 
Old  Testament,  placed  after  the  Proverbs  and  before  the  Song  of  Solo- 
mon. The  Engush  title  is  adopted  from  that  in  the  Greek  Septuagint 
(ZicK\rictaaiiis,  Bcdesiastes),  which  is  a  translation  of  the  Hebrew  title 
nbnpi  ^ohdeth,  that  is,  one  who  calls  together  or  calls  out  to  an  assem- 
bly— a  public  declaimer  or  preacher.  A  review  of  the  various  learned 
interpretations  of  this  term  is  given  in  Mr.  Holden's  work  on  Eode- 
siastes,  p.  31.  Widely  different  opinions  have  been  expressed  by  many 
Biblicsd  critics  concerning  the  author,  date,  and  design  of  this  portion 
of  the  Bible.  The  general  supposition  that  Ecclesiastes  was  written  by 
Solomon  is  apparently  warranted  by  the  passages  i  1, 12, 16,  iL  4-9, 
which  designate  the  author  as  the  son  of  David,  king  of  Israel,  and  the 
greatest  possessor  of  wealth  and  wisdom  in  Jerusalem.  The  writers 
of  the  Talmud,  and  Rabbi  Kimchl  attribute  this  book,  as  weU  as 
Proverbs  and  the  Song,  to  King  Hezeldah  or  the  prophet  Isaiah.  The 
Rev.  G.  Holden,  in  his  '  Attempt  to  Illustrate  the  Book  of  Ecclesiastes,' 
ably  contends  for  its  authorship  by  Solomon,  in  his  old  age,  when  he 
had  repented  of  his  former  practices,  and  says,  "  Many  parts  of  the 
work  itself  corroborate  this  opinion.  The  aclmowledgment  of  nume- 
rous follies  and  delusions  implies  that  it  was  composed  after  the  author 
had  apostatised  from  Jehovah,  and  had  subsequently  repented  of  his 
past  misconduct."  This  view  seems  by  far  the  best  supported  by  the 
internal  evidence  of  the  book ;  notwithistanding  the  opposition  founded 
on  style,  and  certain  asserted  minute  inconsistencies  by  many  German, 
French,  and  English  authors.  Dr.  Adam  Clarke  ('  Preface  to  Eccle- 
siastes/ in  his  ed.  of  the  Bible)  asserts  that  the  traditionary  notion 
entertained  by  the  Jews  and  many  Christian  divines,  as  Jerome,  Huet, 
Michaelis,  &c.,  that  Ecclesiastes  was  written  by  Solomon  in  his  old  age, 
after  recovering  from  idolatry  and  sensuality,  is  an  assumption  which 
never  has  been  nor  can  be  proved  to  be  true ;  for  since  it  was  "  when 
Solomon  was  o^,that  his  heart  was  turned  away  after  other  gods  by  his 
700  wives  and  800  concubines  "  (1  Kings,  ii.  8  and  4) ;  and  as  he  died 
about  the  age  of  sixty,  the  supposition  of  a  final  period  of  philosophical 
and  pious  contrition  is  not  warranted  by  probability.  *'  The  language," 
says  the  same  divine, "  puzzles  me  not  a  little ;  Chaldaisms,  Syriasms, 
and  Chaldee  words  are  frequent,  and  the  style  is  that  of  the  authors 
who  lived  at  or  after  the  captivity."  Bishop  Lowth  remarks  that  the 
style  is  peculiar ;  the  diction  low,  exceedingly  obscure,  loose,  uncon- 
nected, and  resembling  conversation.  ('Prselect.'  24.)  The  general 
opinion  of  the  commentators,  that  the  design  of  the  book  is  to  inquire 
about  the  supreme  good,  and  to  show  that  it  consists  in  religious 
wisdom,  is  adopted  by  Mr.  Holden,  with  the  idea,  also,  of  its  con- 
sisting of  two  divisions:  tiie  first,  to  verse  10  of  chap.  vL,  being 
occupied  in  setting  forth  the  vanity  of  all  the  laboiurs  and  enjoyments 
of  human  life ;  the  second,  in  eulogising  religious  wisdom  and  describing 
its  nature  and  effects.  This  wisdom  has  nothing  sensual ;  it  is  holy 
and  spiritual;  and  forms  the  ultimate  good  for  creatures  who  are  to 
be  responsible  for  their  actiops.  The  b^k  was  included  in  the  canon 
of  the  Hebrew  Scriptures  alluded  to  and  sanctioned  by  our  Saviour  in 
Luke  xxiv.  44,  and  by  St.  Paul  in  2  Timothy  iii.  16. 

ECCLESL^TICAL  COMMISSIONERS.  The  Ecclesiastical  Com- 
missioners  are  a  body  corporate,  created  by  the  statute  6  &7  WiU. 
IV.  c.  77,  for  certain  purposes  and  with  certain  powers  therein  named. 
The  gi'eat  inequalities  in  the  extent  and  income  of  the  dioceses  of 
England  and  Wales,  in  the  duties  and  receipts  of  the  cathedral  and 
collegiate  bodies,  and  in  the  extent  of  parishes  and  the  annual  value  of 
the  benefices  of  the  Church  of  England,  after  long  and  angry  comments, 
gave  rise  in  1835  to  the  issue  of  two  commissions,  directing  the 
persons  named  therein  to  consider  the  state  of  the  dioceses  with  refer- 
ence to  the  amount  of  their  revenues,  and  the  more  equal  distribution 
of  episcopal  duties;  and  of  the  several  cathedral  and  collegiate 
churches,  with  a  view  to  the  sugg^tion  of  such  measures  as  might 
render  them  conducive  to  the  efficiency  of  the  Established  Chiurch ; 
and  further,  to  devise  the  best  mode  of  providing  for  Uie  cure  of  soub 


with  special  reference  to  the  residence  of  the  clergy  on  their  respective 
benefices.  These  commissioners  made  four  reports,  recommending 
various  alterations,  and  the  appointment  of  permanent  comnussioners, 
for  the  purpose  of  preparing  and  laying  before  the  sovereign  in  council 
such  schemes  as  should  appear  to  them  to  be  best  adapted  for  canying 
those  recommendations  into  effect;  the  Crown  being  empowered  to 
make  orders  ratifyixig  such  schemes,  having  the  full  force  of  law.  The 
statute  above  mentioned  was  passed  in  consequence;  and  under  its 
provisions  a  great  many  beneficial  alterations  have  been  and  are  being 
effected.  The  recommendations  contained  in  the  four  reports  of  the 
original  commissioners  have  also  been  carried  out,  with  certain  modifi- 
cations and  amendments,  to  which  the  sanction  of  Parliament  was 
required  and  obtained  (see  1  ft  2  Vict.  cc.  30, 106, 108 ;  2  ft  8  Vict,  oc 
9,14;  8ft4  Vict  c.ll3;  4  ft  5  Vict.  c.  39 ;  6  ft  7  Vict.  c.  77 ;  10  ft 
11  Vict.  CO.  98,  loa ;  18  ft  14  Vict.  c.  41 ;  16  ft  17  Viet  c  50).  The 
chief  features  of  the  alterations  thus  effected  are  the  equalisation  of 
the  territorial  extent  of  the  dioceses,  the  creation  of  the  new  sees  of 
Ripon  and  Manchester,  and  the  union  of  the  sees  of  Gloucester  and 
Bristol.  The  revenues  of  the  sees  have  also  been  equalised,  by 
augmenting  the  income  of  the  smaller  out  of  the  revenues  of  the 
lai^r.  Cathedral  and  collegiate  bodies  have  also  been  regulated. 
The  powers  and  constitution  of  the  Ecclesiastical  Commissioners  have 
been  amended  by  the  stat  8  ft  4  Vict  c.  118,  s.  78 :  and  by  the 
appointment  of  Church  Estates  Commissioners,  who  are  ex  officio 
members  of  the  Ecclesiastical  Commission  (18  ft  14  Vict  c  94;  14  ft 
15  Vict  c.  104 ;  19  ft  20  Vict  c.  74) ;  and,  lastly,  by  the  transfer  to 
them  of  the  powers  of  the  Church-Building  Commissioners. 

ECCLESIASTICAL  COURTS.  Tribunals  in  which  the  archbishops 
and  bishops  exercise  jurisdiction  over  matters  within  their  oontroL 
Long  previous  to  the  Conquest,  during  the  reigns  of  the  Danish  and 
Saxon  kings,  the  bishops  and  clergy  held  synods  or  councils.  (See  Sir 
H.  Spelman,  Wilkins'  *  Concilia.,'  Johnstone's  '  Canons  and  Constitu- 
tions.') The  bishops  also  assisted  as  oounseUors  in  the  national 
Witten-gamotte  (the  antetype  of  our  parliament),  and  assisted  in 
common  with  the  shire-reeves,  or  shenfb,  in  the  administration  of 
justice.  Shortly  after  Uie  Conquest,  William  promulgated  a  charter, 
whereby  he  severed  civil  and  ecclesiastical  jurisdiction,' t£.ereby  creating 
for  the  latter  a  distinct  and  independent  authoritgr,  and  a  law  was 
passed  to  the  effect  that  no  bishop  should  take  cognisanoe  of  secular 
matters,  and  that  no  lay  tribunal  should  take  cognisance  of  matters 
affecting  the  dexgy  or  relating  to  the  church.  Hence  may  be  traced 
the  origin  of  tiie  present  several  ecclesiastical  courts  throughout  the 
land,  and  their  independent  jurisdiction  has  from  time  to  time  been 
confirmed  by  canons,  emanating  it  is  true  from  ecclesiastical  authority, 
but  applied  by  leg^tive  enactment,  sometimes  restraining  their 
power,  at  others  confirming  and  enlarging  it  (For  example,  see 
13  Edw.  L  St  4,  c.  1 ;  9  Edw.  L  st  1,  c.  1 ;  50  Edw.  IIL  o.  4;  2  ft 
8  Edw.  VL  0, 13 ;  and  Coke's  '  Inst,'  668.) 

It  was  the  policy  of  the  early  English  monarchy  to  foster  the  power 
of  the  church  as  a  check  to  that  of  the  barons  or  nobles  of  the  lamd, 
who  struggled  to  interpose  the  principles  of  the  feudal  law  as  a  barrier 
to  regal  assumption.  But  the  sovereign  found  that  the  ecclesiastical 
authority,  culnunating  as  it  did  in  the  Pope  of  Rome,  he  being  the 
ultimate  appellee,  interfered  with,  if  it  did  not  usurp,  his  function  of 
government,  in  as  much  as  it  declared  the  dei^  amenable  to  the 
ettdesiasticai  authority  alone, be  their  offence  what  it  might;  and  thus 
Henry  II.  caused  to  be  framed,  as  a  check,  the  '  Constitutions  of 
Clarendon,'  whereby  the  dergy  were  made  amenable  to  the  secular 
power  in  secular  matters.  But  the  ecclesiastical  courts  still  retained 
full  power  to  adjudicate  upon  aU  matters  afifooting  the  clergy  in  their 
peculiar  vocation,  and  also  upon  all  spiritual  matters  affecting  the 
kity  (which,  in  their  language,  concerned  the  health  of  the  soul). 
And  thus,  even  after  the  Reformation,  numbers  of  persons,  even  in 
Protestant  times,  were  sent  to  the  dungeon  and  the  faggot  for  heresy 
or  unsound  doctrine,  by  these  tribunids,  from  which  there  was  no 
appeal,  and  where  ofttimes  prejudice  and  zeal  usurped  the  province  of 
justice. 

As  far  back  as  July,  1880,  a  Commission  was  appointed  to  inquire 
into  the  practice  and  jurisdiction  of  the  ecclesiastical  courts  in 
England  and  Wales.  The  report  of  the  Commissioners,  which  was 
presented  in  1881,  was  signed  by  the  archbishop  of  Canterbuir,  and 
three  of  the  bishops,  the  two  chief  justices,  the  chief  baron, 
and  several  other  persons  of  authority  and  eminence.  This  import 
gives  the  most  correct  and  authentic  account  which  exists  of — ^1.  The 
nature  of  the  ecdeeiastical  courts;  2.  Of  the  course  of  proceeding  in 
ecclesiastical  suits;  and  8.  The  nature  of  the  processes,  practice,  and 
pleadings  of  the  ecclesiastical  courts.  Other  commissions  were  ap- 
pointed by  the  Crown,  and  bills  have  been  brought  into  Parliament 
from  time  to  time ;  and  in  consequence  a  great  change  has  at  length 
been  ^ected  with  regard  to  the  jurisdiction  of  the  ecclesiastical 
courts :  they  no  longer  can  take  cognisance  of  testamentary  causes, 
nor  do  tiiey  any  longer  retain  the  right  to  grant  probate  of  a  will 
or  letters  of  administration.  The  act  of  Parliament,  20  ft  21  Vict 
c.  77,  which  came  into  operation  on  the  11th  of  January,  1858,  has 
transferred  the  voluntary  and  contentious  jurisdiction  in  relation  to 
the  granting  or  revoking  wills  and  letters  of  administration  to  a 
newly  constituted  court,  called  the  *'  Court  of  Probate,"  its  functions 
to  be 'exercised  in  the  name  of  the  Sovereign,  ixk^<^  ^aoe  as  the 
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Sovereign  in  council  shall  from  time  to  time  appoint.  At  presMit  the 
cour^  sits  in  Westminster  Hall.  So  also  by  the  20  k  21  Vict  o.  86, 
are  they  derived  of  their  jurisdiction  over  questions  of  ooarriage  and 
divorce,  ifiie  power  of  granting  judicial  separations  (similar  to  those 
d  mensd  et  thoroAmt  more  remedial  in  their  efiect)  is  now  vested  in 
the  crown,  as  also  the  power  of  dissolving  a  marriage.  [Divobce.] 
^he  court  styled  Her  Majesty's  Court  for  Divorce  and  Matrimonial 
Causes  alone  administers  matrimonial  law,  subject  to  an  appeal  to  the 
House  of  Lords.  The  archbishops  and  bishops,  however,  still  retain 
their  privilege  of  granting  Ueenses  to  marty  without  pubUcation  of 
lovam, 

i>y  these  enactments  the  ecclesiastical  courts  have  lost  the  most 
important  of  their  functions,  but  they  still  retain  esiclusive  cognisance 
of  all  spiritual  matto^  concerning  the  clergy,  such  as  the  preaching  or 
publishing  of  unsound  doctrine,  that  is,  anything  repugnant  to  the 
articles  or  doctrine  of  the  Church  of  England;  and  also  their  dis- 
cipline, that  is,  their  moral  conduct  and  mode  of  life ;  also  whether 
the  performanoc  of  the  church  service  is  at  variance  with  the  in- 
junctions of  the  rubric.  (The  Church  Discipline  Act,  Bk  i  Vict.,  c.  86, 
defines  and  regulates  the  mode  of  procedure  against  offending  der^- 
m^i,  although  its  provisions  are  by  no  means  perfect  in  attaining  its 
object).  They  aJao  can  inquire  into  the  refusal  of  a  bishop  to  institute 
the  presentee  of  a  patron  to  a  Uving  by  the  form  of  a  proceeding 
known  as  a  duplex  querela;  non-payment  of  ehurch-ratee,  repair  of 
churches  and  faculties  for  their  alteration,  the  eiztension  and  violation 
of  graveyards,  or  the  removal  of  bodies ;  the  right  to  pews,  whether 
merely  a  possessory  right  or  one  confirmed  by  titie  or  presumption ; 
brawling,  that  is,  violent  behaviour  in  the  church ;  non-payment  of 
tithes  (where  there  is  no  modus  or  preBcription,  in  which  case  the 
matter  is  fur  the  temporal  courts) ;  simony,  also  a  matter  for  tem- 
pond  cognisance,  as  regards  a  layman.  These  are  questions  within 
the  jurisdiction  of  the  ecclesiastical  oonrts,  to  which  might  be  added 
incontinence,  swearing,  drunkenness,  absence  from  church,  and  other 
matters  which,  in  former  times,  it  was  deemed  the  duty  of  Mother 
Church  to  restram  and  punish ;  but  such  proceedings  have  fallen  into 
desuetude. 

The  ordinary  ecdesiastioal  oomrts  are :  1.  The  Provindal  Churte, 
being,  in  the  province  of  Canterbury,  the  Court  of  Arches,  or  Supreme 
Court  of  Appeal,  the  jurisdiction  of  which  is  settied  by  23  Hen.  VIII. 
c.  9,  and  the  Court  of  Peculiars;  and  in  the  province  of  York,  the 
Chanceiy  Court  3.  The  JHocee^M  Oourte,  being  the  consistorial  court 
of  each  bishop,  eKwoising  general  jurisdiction;  the  court  or  courts  of 
one  or  more  commissaries  appointed  by  the  bishop,  or  fixed  by  custom, 
in  certain  dioceses,  to  exercise  general  jurisdiction,  within  prescribed 
limits;  and  the  court  or  courts  of  one  or  more  archdeacons  or  their 
officials,  who  exercise  general  or  limited  jurisdiction,  according  to  the 
terms  of  their  patents,  or  to  local  custom.  8.  There  are  also  Pecvlian 
of  various  descriptions  in  most  dioceses,  and  in  some  they  are  very 
■numerous:  royal, archiepiscopol,  episcopal,  decanal^  sub-decanal, pre- 
bendal,  rectorial,  and  vioariaL 

The  Provincial  Courts  of  the  arohbisbop  of  Canterbury,  and  the 
archbishop  of  York,  are  independent  of  each  other ;  the  process  of  one 
province  does  not  nm  into  the  other,  but  is  sent  by  a  requisition  ^m 
the  court  of  one  province  to  the  local  authority  of  tiie  other,  for 
execution,  when  it  is  necessary.  The  s^jpeal  from  each  of  the  pro- 
vincial courts  lies  to  the  sovereign,  represented  by  the  Judicial  Com- 
mittee of  Privy  Council ;  but  before  the  passing  of  the  statute  2  &  8 
Will.  IV.,  c.  92,  a  commission  issued  under  the  Great  Seal  in  each 
individual  case  of  appeal,  to  cotain  persons  or  dogates,  to  hear  and 
determine  the  matter  in  contest.     [Dulsgateb,  Court  of.] 

Of  the  three  Archiepiscopal  Courts  of  Canterbury,  the  Arches  Court 
is  the  first  [Abohbs,  Court  of,]  (deriving  its  titie  from  the  place 
where  it  originally  sat,  Bow  Churioh,  St.  Mary  de  arcubue).  It  is 
presided  over  by  a  funotionaiy,  styled  the  "  JDean  of  the  Arches," 
i4>pointed  by  the  archbishop  of  Cuiterbiuy.  This  court  exercises 
appellate  jurisdictitm  from  each  of  the  diocesan  and  most  of  Hbe 
peculiar  courts  within  the  province.  It  may  also  take  original  cogni- 
sance of  causes  by  letters  of  request,  from  each  of  those  courts. 

The  Court  of  Peculiars,  thirteen  of  which  are  in  the  Province  of 
Canterbury,  is  the  third  Arohiepiscopal  Court  of  Canterbury,  it  takes 
cognisance  of  all  matters  arising  in  those  Peculiars,  amoi^  which  are 
the  Deaneries  of  London,  Rochester,  and  Winchester ;  and  some  others, 
over  which  the  archbishop  exeroiseB  ordinary  jurisdiction,  and  which 
are  exempt  from  and  independent  of  the  several  bishops  within  whose 
dioceses  th^  are  locally  situated. 

The  province  of  Canterbury  iacludestweniy-one  dioceses.  The  Arch- 
bishop's Court  (tiiat  is,  the  Arches  Court),  does  not  exercise  ordinary 
episcopal  jurisdiction,  and  therefore  a  commissary  is  appointed  for  that 
purpose,  which  stands  on  the  same  footing  as  the  ordinary  consistory  of 
a  bishop.  Thus  the  ordinary  episcopal  jurisdiation  is  exercised  by  the 
commissary,  in  the  same  manner  as  in  other  dioceses. 

The  province  of  York  includes  five  dioceses,  besides  that  of  Sodor 
and  Man,  the  archiepiscopal  jurisdiction  is  exerdsed  therein  much 
in  the  same  manner  as  in  the  province  of  Canterbury* 

The  Diocesan  Courts  take  cognisance  of  aU  matters  arising  locally 
within  their  respective  limits,  with  tiie  exception  of  places  subject  to 
peculiar  jurisdiction.  They  may  decide  matters  of  spiritual  disdplhie ; 
suspend  clergymen  from  their  office,  and  administer  the  other  bnuMhcs 


of  ecclesiastical  law  (  but  in  matters  of  importance  the  oaie  is  generally 
sent  to  the  Arches  Court  by  letters  of  requesi 

The  Archdeacon's  Court  is  generally  subordinate,  with  an  appeii 
to  the  Bishop's  Court;  though  in  some  instanees  it  is  independent 
and  co-ordinate^ 

The  Archdeacons*  Courts,  and  the  various  Peculiars  already  enomo- 
rated,  in  some  instances  take  cognisance  of  all  thd  ecclesiastical  matters 
arisitkg  within  their  own  limits^  though  the  jurisdiction  of  many  of  the 
peculiar  courts  extends  only  to  a  single  parteh  *.  the  authority  hi  some 
of  them  is  limited  to  a  part  only  of  tlM  matters  that  are  umiaUy  the 
subject  of  ecclesiastical  cognisance;  several  of  the  peculiiM  poesen 
voluntary  but  not  contentious  jurisdiction. 

The  total  number  of  courts  which  exercise  any  n>ee!es  of  oedesias- 
tical  jurisdiction  in  England  and  Wales  is  372,  which  may  be  elaosed  as 
follows  ^— 

Provincial  and  diocesan  courts  •  •  •  i  86 
Courts  of  bishops'  commissaries  •  •  *  14 
Arohidiaconal  courts     .        «  .        *    *    87 


Peculiar  fuHsdietions. 
Royal         ...... 

Archiepiscopal  and  episcopal 
BecansJ,  subdecanal,  &c    . 
Prebendal     .        .        .-4 
Beet(M*ial  and  vicarial 


•  .        .    11 
.    .    44 

*  .    '   .    !    68 
.    63 

Other  peciiliars 17 

Courts  of  lords  of  manors  .        »        •        .        •    48 

The  amount  of  compensation  awarded  to  the  judges,  registtnrs,  and 
other  officials  of  the  several  courts  abolished  by  the  late  Acts,  taking 
the  half  of  an  average  of  fees,  ftc.  for  the  five  years  preceding  11th 
January,  1858,  amounted,  for  England  to  iO,^5(H.  lit.  Sd.,  and  to  the 
proctors  60,304^.  9«.  9d ;  for  Ireland,  judges,  ftc, 77192.  da,  Sd.;  proctors, 
87172. 188.  2d.,  making  in  the  whole  117,7822. 12«.  8(f.,  payable  m  the 
shape  of  annuities.    . 

The  canon  law  has  been  practised  in  the  ecclesiastical  courts  as  a 
distinct  profession  for  upwanls  of  three  centuries ;  but  owing  to  recent 
changes  by  taking  from  those  courts  their  testamentary  and  matri- 
mon£kl  junsdiction,  it  is  scarcely  probable  that  any  body  of  professional 
men  will  henceforth  devote  themselves  exclusively  to  those  tribunals. 
The  courts,  together  with  that  of  the  Admiralty,  have  hitherto  sate  in 
the  College  of  Advocates  at  Doctors'  Commons,  where  also,  in  close 
contiguity  to  the  court,  have  resided  the  judges  and  advocates.  The  site 
of  the  bmlding  was  purohasea  by  some  members  of  this  body  in  1567. 

e)ooTOB8'  CoMMONB.]  The  members  of  the  society  were  incorporated 
1768  by  a  royal  charter,  under  the  name  of  '  The  College  of  I>octor8 
of  Laws  exercent  in  the  Ecclesiastical  and  Admiralty  Courts.'  Tho 
proctors  dischaige  duties  similar  to  those  of  solicitors  and  attorneys  ih. 
other  courts.    [Proctor.] 

The  course  of  proceeding  in  these  courts  is  as  follows : — The  mode 
of  commencing  the  suit,  and  bringing  the  parties  before  the  court,  is 
by  a  process  called  a  Citation,  or  summons.  This  citation,  in  ordinary 
cases,  is  obtained  as  a  matter  of  course,  from  the  registry  of  the  court, 
and  under  its  seal ;  but  in  special  cases,  the  &cts  are  alleged  in  what 
is  termed  an  act  of  court,  and  upon  those  facts  the  judge  or  his  surro- 
gate decrees  the  party  to  be  cited ;  to  which,  in  certain  cases,  is  added 
an  intimation,  thiat  if  the  party  does  not  appear,  or  appearing  does  not 
show  cause  to  the  oontraiy,  the  prayer  of  the  plaintiff,  set  forth  in  the 
decree,  will  be  granted.  The  party  cited  may  either  appear  in  person, 
or  by  his  proctor,  who  is  appointed  by  an  instrument,  under  hand  and 
seal,  termed  a  proxy.  The  proctor  thus  appointed  represents  the 
party,  acts  fot  him  and  manages  the  cause,  and  binds  him  by  his  acts. 

The  mode  of  enforcing  all^  processes,  in  case  of  disobedience,  is  by 
pronouncing  the  party  cited  to  be  contumaciouii ;  and  if  the  dis- 
obedience continues,  a  signiflcavit  issues,  upon  which  an  attachment 
from  Chancery  is  obtained,  to  imprison  the  partv  till  he  obeys.  In 
cases  where  some  aot  is  required  to  be  done  by  the  party  cited,  the 
compulsory  process  is  enforced;  but  in  some  cases,  where  no  act  is 
necessary  to  be  done  by  the  party  cited,  the  plaintiff  may  proceed  in 
peenam  contnmaoise,  and  the  cause  thai  goes  on  ex  parte,  as  if  the 
defendant  had  appeared.  The  party  oited,  to  save  his  contumacy,  may 
^)pear  imder  protest,  and  may  show  cause  against  being  cited :  such 
as,  that  the  court  has  no  juriBoiction  in  the  subject-matter,  or  tnat  he 
is  not  amenable  to  that  jurisdiction :  this  preliminary  objection  is 
heard  upon  petition  and  affidavits ;  and  either  the  protest  is  allowed^ 
and  the  defendant  is  dismissed,  or  the  protest  is  overruled,  and  the 
defendant  is  assigned  to  appear  absolutely;  and  costs  aire  generally 
given  against  the  unsuccessful  party.  Each  party  may  apj^al  from 
the  decision  on  this  preliminary  point ;  or  the  defendant,  m  case  the 
judge  decides  against  him  on  the  question  of  jurisdiction,  and  on  some 
other  questions,  may  apply  to  a  ooiirt  of  law  for  a  prohiHtion. 

The  form  of  the  pleadings  is  next  to  be  described.  These  are  in- 
tended to  contain  a  statement  of  the  facts  relied  upon  and  proposed 
to  be  proved  by  each  party  in  the  suit,  the  real  grounds  of  the  action, 
and  of  the  defence. 

Causes^  in  their  quality,  are  technically  classed  and  described  as 
plenary  and  summary,  though  in  modem  practice  there  is  substantially 
littie  difference  in  the  mode  of  proceeding.  All-cftuaes  in  the  Frerot^o- 
M«C««*«e«umn«y.  Digitized  byXnOO^^ 
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The  fixBt  plea  bean  different  names  in  the  different  descriptions  of 
causes.  In  criminal  proceedings,  the  first  plea  is  termed  the  Articles ; 
in  form,  it.nms  in  the  name  of  the  judge,  who  articles  and  objects  the 
facts  charged  against  the  defendant ;  in  plenary  causes,  not  criminal, 
the  first  plea  is  termed  the  Libel,  and  runs  in  the  name  of  the  party 
or  his  proctor,  who  alleges  and  propoimds  the  facts  founding  the 
demand.  Every  subsequent  plea,  in  all  causes,  whether  reponsiye  or 
rejoining,  and  by  whatever  p^uty  given,  is  termed  an  Allegation. 

Bach  of  these  pleas  contains  a  statement  of  the  fitcts  upon  which  the 
party  founds  his  demand  for  relief,  or  his  defence;  they  resemble 
the  biU  and  answer  in  equity,  the  allegation  is  divided  into  separate 
positions  or  articles :  the  facts  are  alleged  under  separate  heads, 
according  to  the  subject-matter,  or  the  order  of  time  in  which 
t^ey  have  occurred.  Under  this  form  of  pleading  the  witnesses  are 
produced  and  examined  only  to  particular  articles  of  the  allegation, 
which  contain  the  facts  within  their  knowledge  in  private  by  an 
appointed  eicaminer  of  the  court;  their  evidence  is  taken  down  and 
produced  on  the  hearing;  a  notice  or  designation  of  the  witnesses  is 
delivered  to  the  adverse  party,  who  is  thereby  distinctly  apprised  of 
the  points  to  which  he  should  address  his  cross-examination  of  each 
witness,  as  well  as  the  matters  which  it  may  be  necessary  for  him  to 
contradict  or  explain  by  counter-pleading. 

Before  a  plea  of  any  kind,  whether  articles,  libel,  or  allegation,  is 
admitted,  it  is  open  to  the  adverse  party  to  object  to  its  admission, 
either  in  the  whole  or  in  part :  in  the  whole,  when  the  facts  altogether, 
if  taken  to  be  true,  will  not  entitle  the  party  giving  the  plea  to  the 
demand  which  he  makes,  or  to  support  the  defence  which  he  sets  up ; 
in  part,  if  any  of  the  facts  pleaded  ore  irrelevant  to  the  matter  in  issue, 
er  could  not  be  proved  by  admissible  evidence,  or  are  incapable  of 
proof.  These  objections  are  made  and  argued  before  the  judge,  and 
decided  upon  by  him,  but  his  decision  may  be  appealed  from.  For 
the  purpose  of  the  argument,  all  the  facts  capable  of  proof  are  assumed 
to  be  true ;  they  are  however  so  assumed  merely  for  the  argument, 
but  are  not  so  admitted  in  the  cause ;  for  the  party  who  offers  the  plea 
k  no  less  bound  afterwards  to  prove  the  faicts,  and  the  party  who 
objects  to  the  plea  is  no  less  at  liberty  afterwards  to  contradict  the 
facta.  If  the  plea  is  admitted,  the  further  opposition  may  be  with- 
drawn !  if  the  plea  is  rejected,  tiie  party  who  offers  it  either  abandons 
the  suit,  or  appeals  against  the  rejection,  in  order  to  take  the  judgment 
of  a  superior  tribunal.  When  a  plea  has  been  admitted,  a  time,  or 
term  probatory,  is  assigned  to  the  party  who  gives  the  plea,  to  examine 
his  witnesses ;  and  the  adverse  party  is  assigned^  except  in  criminal 
matters,  to  give  in  his  answers  upon  oath,  to  his  knowledge  or  belief 
of  the  facta  alleged.  The  defendant  may  proceed  then,  if  he  thinks 
proper,  or  he  may  wait  until  the  plaintiff  has  examined  his  witnesses, 
to  give  an  allegation  controverting  his  adversary's  plea.  This  respon- 
sive allegation  is  proceeded  upon  in  the  same  manner ;  objections  to 
its  admissibility  may  be  taken,  answers  upon  oath  be  required,  and 
witnesses  examined.  The  plaintiff  may,  in  like  manner,  reply  by  a 
further  allegation ;  and  on  that,  or  any  subsequent  allegation,  the  same 
eouTse  is  pursued. 

In  taking  evidence,  the  witnesses  are  either  brought  to  London  to  be 
examined,  or  they  are  examined  by  a  commission  near  their  places  of 
vesidence.  Their  attendance  is  required  by  a  Compulsory,  somewhat 
in  the  nature  of  a  subpoena,  obedience  to  which  is  enforced  in  the 
same  way  as  in  other  cases  of  contumacy.  The  examination  is  by 
depositions  taken  in  writing  and  in  private  by  examiners  of  the  court, 
employed  for  that  purpose  by  the  registrars.  The  examination  does 
not  take  place  upon  written  interrogatories  previously  prepared  and 
known ;  but  the  allegation  is  delivered  to  the  examiner,  who,  after 
making  lumself  master  of  all  the  facts  pleaded,  examines  the  witnesses 
by  questions  which  he  frames  at  the  time,  so  as  to  obtain,  upon  each 
article  of  the  allegation  separately,  the  truth  and  the  whole  truth,  as 
fbr  as  he  possibly  can,  respecting  such  of  the  circumstances  alleged  as 
are  within  the  knowledge  of  each  witness.  The  cross-examination  is 
conducted  by  interrogatories  addressed  to  thd  adverse  witnesses,  and 
when  the  deposition  is  complete,  the  witness  is  examined  upon  the 
interrogatories  delivered  to  the  examiner  by  the  adverse  proctor,  but 
not  disclosed  to  the  witness  till  after  the  examination  in  chief  is  con- 
cluded and  signed,  nor  to  the  party  producing  him  till  publication 
passes ;  and  each  witness  is  enjoined  not  to  disclose  the  interrogatories, 
nor  any  part  of  his  evidence,  till  after  publication.  In  order  that  the 
party  addressing  the  interrogatories  may  be  the  better  prepared,  the 
proctor  producing  the  witness  delivers,  as  before  stated,  a  designation, 
or  notice  of  the  ^tides  of  the  plea  on  which  it  is  intended  to  examine 
each  witness  produced. 

The  examination  and  cross-examination  of  witnesses  are  kept  secret 
until  publication  passes ;  that  is,  until  copies  of  the  depositions  may  be 
had  by  the  adverse  parties,  after  which  either  party  is  allowed  to 
except  to  the  credit  of  any  witness,  upon  matter  contained  in  his  depo- 
sition. The  exception  must  be  confined  to  such  matter,  and  not  made 
to  general  character,  for  that  must  be  pleaded  before  publication ;  nor 
can  the  exception  refer  to  matter  before  pleaded,  for  that  should  be 
contradicted  also  before  publication.  The  exception  must  also  tend  to 
show  that  the  witness  has  deposed  falsely  and  corruptly.  The  exceptive 
allegations  are  proceeded  upon,  when  admitted,  in  the  same  manner  as 
other  pleas.  They  are  not  frequently  offered,  and  are  always  received 
.with  great  caution  and  Btrictness,  as  they  tend  more  commonly  to  pro- 


tract the  suit  and  to  increase  expense  than  to  afford  subetantial 
information  in  the  cause.  It  is,  however,  in  the  power  of  the  court  to 
allow  further  pleading  by  way  of  additional  articles ;  and  if  new  cir- 
cumstances of  importance  are  unexpectedly  brought  out  by  the  inter- 
rogatories, the  eourt  will,  in  the  exercise  of  its  discretion^  allow  a 
further  plea  after  publication.  This  may  also  be  permitted  in  cases 
where  facts  have  either  occurred  or  eome  to  the  knowledge  of  the 
party,  subsequently  to  publication  having  passed. 

The  evidence  on  both  sides  being  pub&shed,  the  cause  is  set  dowtf 
for  hearing.  All  the  papers,  the  pleas,  exhibits  (or  written  papers 
proved  in  the  cause),  interrogatories,  and  depositions,  are  defiveredf 
to  the  judge  for  perusal  before  the  case  is  aigued  by  counsel.  AH 
causes  are  heard  publicly  in  open  court ;  and  as  in  otiier  courts,  the 
counsel  state  their  respective  cases.  The  evidence  is  then  read,  unless 
the  judge  signifies  that  he  has  already  read  it,  and  even  then  particular 
parts  are  read  again  if  necessary.  The  judgment  of  the  court  is  then 
pronounced  upon  the  law  and  facts  of  the  case ;  and  in  doing  this,  the 
judge  publicly,  in  open  court,  assigns  the  reasons  for  his  decisions, 
stating  the  principles  and  authorities  on  which  he  decides  the  mattered 
of  law,  and  reciting  or  adverting  to  the  various  parte  of  the  evidence 
from  which  he  deduces  his  conclusions  of  fact,  and  thus  the  matter 
in  controversy  between  the  parties  becomes  adjudged. 

The  execution  of  the  sentence,  in  case  there  be  no  appeal  interposed, 
is  either  completed  by  the  court  itself,  according  to  the  nature  of  the 
case,  and  execution  is  oiforoed  by  the  process  of  contumacy,  signifi- 
cavit,  and  attachment;  but  this  dm  only  be  done  by  calling  in  the  aid 
of  the  Court  of  Chancery.  Ecclesiastical  courts,  not  being  courts  of 
record,  have  no  power  to  commit  of  ^their  own  authority.  The  ques- 
tion of  costs  in  these  courts  is,  for  the  most  part,  a  matter  in  the 
discretion  of  the  judge,  according  to  the  nature  and  justice  of  the  case; 
and  the  reasons  for  granting  or  refusing  costs  are  publicly  expressed  at 
the  time  of  giving  the  judgment. 

Attempts  were  made  more  than  three  centuries  ago  to  remedy  the 
defects  of  the  ecclesiastical  courts.  The  earliest  efforts  of  this  kind 
were  directed  to  the  peculiar  jurisdictions.  Some  of  these  jurisdictions 
extend  over  large  tracts  of  country,  and  embrace  many  towns  and 
parishes ;  others  oomprehend  several  places  lying  at  a  great  distance 
from  each  other ;  and  some  only  include  one  or  two  parishes.  The 
jurisdiction  to  be  exercised  in  these  courts  is  not  defined  by  any 
general  law,  and  it  is  often  difficult  to  ascertam  to  what  description  of 
cases  the  jurisdiction  of  any  particular  court  extends.  The  commis- 
sioners appointed  to  revise  the  ecclesiastical  laws,  in  the  reigns  of 
Henry  VIII.  and  Edward  VI.,  recommended  that  the  power  of  the 
bishop,  in  matters  of  discipline,  should  extend  to  all  places  in  the  dio- 
cese, notwithstanding  the  exemptions  and  privileges  of  Peculiars.  In 
the  reign  of  Queen  Elizabeth,  it  was  proposed  or  talked  of  in  convo- 
cation  that  parliament  should  be  applied  to,  to  subject  peculiar  and 
exempt  rights  and  jurisdictions  of  what  had  belongwl  to  monasteries 
to  the  diocesan.  Nothing,  however,  appears  to  have  been  done  until, 
in  1857,  the  20  &  21  Vict.  c.  77,  and  c.  85,  were  passed,  directing  the 
sweeping  changes  before  named.  For  full  information  on  the  constitu- 
tion and  practice  of  these  courts,  see  the  report  of  the  Ecclesiastical 
Commissioners  published  in  1832,  and  Coote's  '  Ecclesiastical  Practice.' 
ECCLESIA'STICUS,  or  THE  WISDOM  OF  JESUS  THE  SON 
OF  SIRAC,  an  apocryphal  book  of  the  Old  Testament  It  is  stated  to 
have  been  originally  written  in  Syro-Chaldaic,  by  Jesus,  the  son  of 
Sirac,  t  learned  Jew,  who  travelled  in  pursuit  of  knowledge  l30 
years  B.O.  It  waa  translated  into  Qreek  for  the  use  of  the  Jews  of 
Alexandria,  by  the  grandson  of  the  author,  or  rather  compiler,  for  it  is 
evidently  a  collection  of  fragments,  written  at  different  times  and  on 
various  occasions,  consisting  of  meditations  and  proverbs  relating  to 
religion,  morals,  s^  the  general  conduct  of  human  life.  But  though 
it  is  manifest  that  no  methodical  plan  or  arrangement  was  observed  in 
Vie  composition,  the  cammentators  remark  that  the  whole  will  admit 
of  division  into  three  parts.  The  first  extends  to  the  end  of  chap.  48, 
and  is  occupied  in  the  commendation  of  wisdom  and  ihe  statement  of 
moral  precepts.  The  second  celebrates  the  virtues  of  the  patriarchs 
and  prophete  of  the  Jews,  and  extends  to  the  end  of  chap.  49.  The 
third  port  is  comprised  in  the  50th  and  concluding  chapter,  and  consists 
of  a  prayer  or  hymn,  exhorting  mankind  to  the  pursuit  of  wisdom. 
These  meditations  display  much  acuteness  of  thought,  with  propriety 
of  diction,  and  occasionally  poetical  eloquence.  They  closely  resemble 
the  numerous  other  oriental  proverbs,  and  especially  the  collection 
attributed  to  Solomon.  In  the  western  Christian  church  this  book 
was  highly  esteemed ;  the  council  of  Carthage  made  it  canonical,  as  the 
fifth  book  of  Solomon,  and  the  council  of  Trent  confirmed  the  decision. 
It  was  also  introduced  by  the  early  Protestant  reformers  into  the 
liturgy  of  the  church  of  England. 

Addison,  in  the  68th  number  of  the  Spectator,  observes,  that  were 

this  collection  issued  under  the  name  of  Confucius,  or  one  of  the  sages 

of  Greece,  it  would  be  regarded  as  one  of  the  most  brilliant  moral 

treatises  ever  published.    The  opinion  which  attributes  it  to  Solomon 

I  is  falsified  by  several  allusions  to  the  captivity,  showing  that  some 

1  parts  at  least  were  written  under  the  monarchs  of  Babylon  (c.  47,  &c.), 

I  400  years  subsequent  to  the  reign  of  Solomon.     The  Greek  fathers  fre- 

'  quently  cite  the  book  of  Ecclesiusticus  as  ij  'Iij(roG  Zo^^the  Wisdom  of 

Jesus ;  TlaydptTos  2o0fa,  the  Excellent  Wisdom ;  and  A^os,  the  Hational 

I  Discourse.    The  Latin  fathers  named  it  Ecclesiasticus,  or  the  Book  of 
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the  Church,  from  its  being  then  appointed  to  be  read  in  chorohes.  A 
Syriao  and  an  Arabic  yeraion  are  extant.  The  Latin  version,  which 
is  supposed  to  be  of  the  first  century,  contains  numerous  words  adopted 
from  ihe  Greek,  but  differs  much  from  the  present  Greek  text 

{EcderioMtiewt,  or  tU  Book  of  ike  Church,  by  Luke  Howard,  F.RS., 
1827;  Dalrymple,  Lord  Hailes,  Wisdom  of  Solomon,  or  Ecdetiotticm, 
1755 ;  Sonntag,  Oommeni,  de  Jefu  Siracidm  JScdedaUioo,  4to.,  1792 ; 
Bretschneider,  de  Ub.  Jemt  Siraeidce  (prolegom.  pp.  10-82),  dates  the 
original  compilation  180  B.O. ;  Home's  In^wbiet  to  the  JBiUe,  toL  iv.) 

E'CHEV  IK,  the  name  given  under  the  old  French  monarchy  to  the 
municipal  magistrates  of  various  cities  and  towns.  At  Pans  there 
were  four  ^chevins  and  a  prdvdt  des  marchands,  whose  jurisdiction 
extended  over  the  town  and  adjacent  territory ;  in  the  other  towns 
there  was  a  maire  and  two  or  more  ^chevins.  In  the  south  of  France 
the  same  officers  were  called  by  other  names,  such  as  consuls  in 
Languedoc  and  Dauphine,  capitouls  at  Toulouse,  jurats  at  Bordeaux. 
The  last  name,  that  of  jurats,  is  retained  in  some  of  the  English 
municipalities.  They  tried  minor  suits,  laid  the  local  duties  or  octroi 
upon  imports,  had  the  inspection  of  the  commercial  revenues  and  ex- 
penditure, as  well  as  the  superintendence  of  the  streets,  roads,  and 
markets,  the  repairs  of  public  buildings,  &c.  The  name  ^chevins  seenus 
to  have  been  derived  from  scabini,  a  Latin  word  of  the  middle  ages, 
which  was  used  in  Italy  under  the  Longobards,  and  in  France,  Flanders, 
and  other  countries  under  the  Carlovingian  dynasty.  In  Holland  they 
are  called  schepens.  The  scabini  were  the  assessors  to  the  counts  or 
missi  dominici,  appointed  by  the  monarch  to  administer  a  province  or 
district ;  and  they  were  chosen  among  the  loGEkL  inhabitants.  After- 
wards, when  charters  were  given  to  the  communes,  the  municipEd  magis- 
trates elected  by  the  burgesses  assumed  also  the  name  of  scabini  or 
^chevins.    (Ducange, '  Glossarium.') 

ECHO,  (iix^f  fx'^ff  sound).  When  sonorous  undulations  are  pro- 
pagated from  any  origin  through  the  elastic  medium  of  the  air,  the 
spherical  wave-like  surface  then  conveys  the  sound  through  the  cir- 
^cumjaoent  space,  and  moves  from  its  origin  and  centre  with  a  velocity 
of  about  1125  feet  in  a  second,  at  the  ordinary  atmospheric  pressure 
and  temperature ;  for  the  velocity  of  undulations  propagated  thit>ugh 
elastic  media  depends  only  on  their  indices  of  elasticify  and  not  on 
their  intensity.    [Aooubtios.] 


Suppose  the  point  o  to  be  the  origin  of  a  sonnd  which  in  its  pro- 
gress encounters  a  plane  obstacle  nm;  if  this  plane  be  sufficiently 
extended,  a  point  u  may  be  easily  found  which  the  sound  will  have 
just  reached  at  the  end  of  a  given  time.  The  waves  which  have  pre- 
viously reached  the  nearer  points  a,b,c,  being  precluded  from 
advancing,  are  there  reflected  according  to  the  usual  law  of  reflection 
of  light,  that  is,  new  spherical  undulations  a'ab,  b'be,  tfcd  are  generated 
from  ▲,  B,  0  as  centres,  and  their  radii  at  the  moment  we  have  spoken 
of  are  respectively  Ah^ou  —  oa,  Be=OM—  ob,  od:=^OM  —  oc,  and  it  is 
easily  seen  that  all  these  spherical  surfaces  originating  from  ▲  up  to  H 
and  existing  simultaneously,  may  be  exactly  enveloped  by  a  single 
portion  of  a  spherical  surface  of  which  the  centre  is  placed  in  a 
position  R  corresponding  to  o  in  respect  to  its  distance  from  n  m,  but 
at  the  opposite  side  of  the  obstacle ;  this  spherical  surface,  of  which 
the  radius  is  BM,  is  the  true  returning  wave  at  that  moment,  and 


being  impressed  on  the  auditory  organs,  to  as  to  be  distinguished  from 
the  original  sound,  is  called  the  echo. 


When  a  sound  originates  at  a  point  o,  'and  is  reflected  by  a  plane 
obstacle  a  o,  the  reflected  pulsation  of  the  air  occupies  the  space  of  a 
conical  frustum  a  A  o  e,  the  vertex  of  the  cone  r  being  sittiated  sym- 
metrically with  o  at  the  opposite  side  of  a  o.  In  order  that  a  person 
may  hear  the  echo  of  his  own  sounds,  it  is  therefore  necessary  that 
his  situation  may  be  a  point  o'  in  a  perpendicular  to  a  c ;  and  that  a 
second  person  may  hear  the  echo  of  the  voice  of  another  at  o,  he  must 
be  situated  in  the  frustum  a  A  ce,  so  that  the  angles  of  incidence  and 
reflection  of  the  soimd  which  reaches  his  ear  may  be  equal,  as  in  the 
case  of  the  reflection  of  light,  and  the  impact  of  porf  ectly  elastic  bodies 
[LiOHT ;  Collision]  ;  in  both  cases  the  distance  from  a  o  must  be 
sufficiently  great  to  distinguish  between  the  original  and  the  reflected 
Boimd. 

The  echo  of  a  continued  soimd  or  note  may  be  heard  in  the 
inverse  order  of  time  to  that  in  which  it  was  generated,  provided 
the  origin  of  the  sound  moves  more  rapidly  towards  the  hearer  than 
the  rate  at  which  sound  travels.  Thus  a  flash  of  lightning  moving 
towards  a  person  will  produce  a  roll  of  thimder  which,  echoed  by 
clouds,  will  be  heard  as  it  were  backwards ;  but  if  the  direction  of  the 
flash  be  such  that  the  points  of  its  course  are  nearly  equidistant  from 
the  auditor,  an  instantaneous  and  intensely  loud  clap  will  be  substi- 
tuted for  a  continued  roll. 

The  murmuring  sound  produced  by  the  discharge  of  great  guns  is 
the  succession  of  echoes  from  the  particles  of  vapour  floating  in  the 
atmosphere,  and  when  the  dischaige  is  efiected  under  a  dense  doud, 
the  echoes  are  stronger  and  better  reflected,  and  a  noise  resembling  a 
thunder-roll  may  then  be  heard.  The  whizzing  of  a  bullet  is  attributed 
to  'its  impinging  in  a  state  of  rapid  rotation  on  particles  of  vapour. 

The  time  intervening  between  the  primitive  sound  and  its  echo  has 
sometimes  been  employed  in  determining  the  distance  from  the 
observer  to  the  reflecting  object,  allowing  571  feet  for  each  intermediate 
second  of  time ;  but  like  til  methods  dependent  more  on  individual 
judgment  than  mechanical  measurement,  this  process  must  be  liable 
to  considerable  irregularities. 

When  several  objects  reflect  sound,  the  number  of  echoes  is  greatly 
multiplied,  not  only  from  the  primary  echoes  of  each,  but  also  from 
secondary  and  tertiary  echoes  by  second  and  third  reflections  of  re- 
turning waves  against  the  reverberatory  obstacles ;  each  re-echo  consists 
of  only  portions  or  frusta  of  the  preceding;  their  intensities  therefore 
diminish,  and  they  gradually  die  away  upon  the  ear,  in  the  same 
planner  that  the  images  become 'obscure  and  by  degrees  imperceptible 
in  consequence  of  the  diminution  of  light  when  we  look  between  two 
opposite  and  parallel  plane  mirrors.  The  reflecting  plane,  however, 
must  be  at  a  great  distance  in  order  to  produce  polysyllabic  echoes. 
At  Woodstock  is  one  repeating  from  seventeen  to  twenty  syllables,  and 
the  Swiss  mountaineers  sing  their  Bam  des  Vaehes,  so  that  the  echoes 
form  an  accompaniment  to  the  tune  itself. 

The  first  echo  heard  in  such  circumstances  is  by  no  means  neces- 
sarily the  loudest.  Taking  any  ellipse  of  which  one  focus  is  the 
origin  of  the  sound  and  the  other  the  place  of  the  auditor,  it  is  a  well- 
known^  property  of  this  curve  that  right  lines  drawn  from  the  foci  to 
any  point  in  it  make  equal  angles  with  the  tangent  at  that  point.  Con- 
ceive now  this  ellipse  to  rotate  round  the  line  joining  the  foci  so  as  to 
form  a  prolate  spheroid,  then  sound  emanating  from  one  focus  and 
reflected  by  a  portion  of  the  surface  will  be  directed  after  reflection  to 
the  other,  and  its  intensity  will  depend  on  the  solid  angle  subtended  at 
the  focus  by  the  reflecting  body.  Each  eohoing  body  may  be  con- 
ceiyed  as  a  portion  of  sudi  a  spheroidal  surfiice,  taking  a  large  axis 
major  to  comprehend  the  more  distant  bodies;  and  since  the  sum  ol 
the  solid  angles  subtended  by  the  more  distant  reflectors  may  be 
greater  than  those  given  by  the  nearer,  the  echo  produced  by  them, 
though  not  reaching  the  ear  so  soon  as  that  of  the  nearer,  may,  under 
such  circumstances,  be  louder.  We  must,  however,  bear  in  mind  in 
our  estimate  that  this  intensity  has  a  source  of  diminution  in  the 
increase  of  distance.  This  case  frequently  occurs  in  places  encom- 
passed by  chains  of  mountains,  as  at  Killamey  and  the  Welsh  lakes,  &a 

When  the  succession  of  echoes  from  several  bodies  is  sufficiently 
rapid,  a  continued  sound  or  note  may  be  produced,  though  the  original 
sound  was  merely  momentajy ;  and  when  not  sufficiently  rapid  for 
this  purpose,  a  clamorous  noise  is  produced,  and  hence  Echo  with  her 
thousand  tongues  and  babbling  propensities  has  furnished  matter  for 
poetic' imagination  from  Ovid  to  Shakspere.  Hence,  Echo  has  been 
called  the  "shadow  of  a  sound,"  **  a  voice  without  a  mouth,  and  words 
without  a  tongue."  Echo  too,  though  represented  as  a  finale,  never 
speaks  until  she  is  spoken  to,  and  at  evexy  repetition  of  what  die  has 
heard,  continues  to  make  it  less,  an  example  recommended  to  the 
special  imitation  of  scandal-mongers.  As  a  single  ha/  may  be  con- 
verted into  an  imitation  of  a  stunning  laugh,  the  romantic  and  echoing 
regions  inhabited  by  the  Scandinavian  races  materially  assisted  their 
untutored  imaginations  in  attributing  this  appalling  music  to  the 
aerial  revelries  of  invisible  hags  or  witches.  The  blow  of  a  hammer 
against  one  side  of  a  parallel  fissure  in  a  rock,  sometimes  produces 
echoes  sufficiently  rapid  in  succession  to  give  the  tone  of  a  bell,  as  in 
the  Bell-rock  at  Tonbridge- wells. 

But  when,  as  in  the  case  of  the  electric  fluid,  the  original  cause  of 
sound  may  be  said  to  exist  simultaneously  through  an  extensive  tract 
of  an  excited  atmosphere,  a  sound  perfectly  continuous  and  majestic  is 
produced  in  the  thunder-roU,  which  may  frequently  be  heard  again 
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echoed  by  neighbouring  clouds,  or  awfully  prolonged  by  repeated  re- 
flections from  an  amphitheatre  of  mountains. 

A  similar  effect  of  rapidly  repeated  echoes  may  be  perceived  in  the 
prolonged  tread  and  ringing  sounds  which  we  hear  when  walking  in 
stillness  through  long  ^leries,  cloisters,  and  other  narrow  passages 
"with  parallel  sides,  pa^cularly  when  the  air  is  con&ied ;  but  hangings 
and  carpetings,  yielding  to  the  impulse  of  the  sonorous  waves,  or 
stifling  them  by  a  midtitude  of  interior  reflections,  together  with 
open  windows  or  much  fundture,  diminish  these  effects  to  a  great 
extent. 

The  distribution  of  sound  in  public  edifices,  so  that  the  echoes  may 
be  most  advantageously  brought  to  strengthen  the  original  sound,  is  a 
subject  practically  deserving  of  much  attention.  For  some  sensible 
observations  on  the  errors  of  architects  in  this  respect,  we  must  refer 
to  Sir  J.  Herschel's  treatise  on '  Sound.*  Certainly  the  imlucky  error 
of  placing  the  confessional  in  the  cathedral  of  Girgenti  in  a  focus  con- 
jugate to  another,  which  happened  to  be  an  unenclosed  part  of  the 
church,  by  which  Echo  was  instrumental  in  informing  a  husband  of 
the  infidelity  of  his  spouse ;  and  the  parabolic  reflector  of  a  late  inge- 
nious clergyman  at  Cambridge,  which  had  the  effect  of  completely 
stunning  him,  however  impartially  his  voice  was  distributed  to  his 
congregation,  are  not  inconveniences  of  such  common  occurrence  as 
tliose  contrivances  by  which  a  part  of  an  audience  in  a  church  or 
theatre  possesses  a  monopoly,  while  the  remainder  witness  the  cere- 
mony or  performance  in  dumb  show. 

A  ludicrous  anecdote,  mentioned  by  Lord  Bacon,  of  a  Frenchman 
calling-  out  Satan,  and  being  answered  Vorfen,  led  him  to  assert  that 
the  letter  S  was  not  echoed,  and  this  assertion  has  been  copied  by 
several  authors.  The  fact  is,  that  S  being  in  a  great  measure  a 
breathing,  the  distance  necessary  for  the  production  of  a  distinct  echo 
is  too  great  to  render  it  audible,  owing  to  its  small  intensity ;  but 
when  its  echo  is  taken  at  a  small  distance,  the  effect  is  to  increase 
the  Boimd,  and  this  disagreeable  prolongation  is  very  perceptible  in 
churches  whenever  persons  in  repeating  the  service  make  use  of  this 
letter.  The  whispering  gallery  of  St.  Paul's  is  another  instance  of  this 
error,  for  a  low  whisper  uttered  at  one  end  is  conveyed  by  successive 
reflections  along  its  curved  roof,  and  being  again  concentrated  at  the 
other  end,  mav  be  distinctly  heard,  although,  in  such  cases,  it  has 
been  also  attributed,  not  to  rt^ction,  but  to  what  Mr.  Scott  Russell 
terms  lateral  accumidation,  of  the  sonorous  wave. 

When  the  reflecting  surfaces,  instead  of  plane,  are  curved,  as  in 
caverns,  grottoes,  rocks,  or  ruined  bmldings,  the  reflected  sound  will 
be  most  intense  at  the  foci,  or  the  points  which  would  be  most  enlight- 
ened by  reJlecHon  if  a  luminous  body  were  substituted  in  the  place  of 
the  original  source  of  sound. 

Whatever  may  be  the  figure  of  the  echoing  surface,  the  total  path 
traversed  by  a  wave  in  a  given  time  before  and  after  reflection  taken 
together  is  constant  (and,  when  the  time  varies,  is  proportional  to  it) ; 
therefore  a  small  portion  of  a  plane  section  of  the  echoing  sur&ce  is 
common  also  to  an  ellipse  having  one  focus  at  the  origin  of  sound,  the 
other  in  the  returning  wave,  and  the  axis  major  equal  to  the  space 
traversed  by  soimd  in  a  given  time.  Hence,  Jint,  the  plane  sections  of 
the  returning  wave  are  the  lod  of  the  second  foci  of  a  series  of  ellipses, 
having  a  common  focus  and  equal  axes  major,  all  touching  the  section 
of  the  echoing  surface ;  and,  aeeoncUy,  the  figure  of  an  obstacle  neces- 
saiy  to  produce  a  given  wave  wiU  be  found  by  taking  the  curve  which 
touches  a  series  of  ellipses  having  their  second  foci  in  this  wave  surface 
and  their  first  focus  and  axis  major  as  before  :  this  should,  however, 
strictly  speaking,  be  confined  to  surfaces  of  revolution. 

Lastly,  M.  Colladon  has  found  from  his  experiments,  that  if  sonorous 
undulations  excited  within  a  fiuid  impinge  very  obliquely  on  its 
surface,  they  do  not  emerge,  but  are  intemaUy  reflected,  as  in  the  case 
of  light,  forming  thus  an  echo  within  the  fluid. 

ECLECTICS.  The  name  given  to  those  philosophers  who,  without 
adopting  any  particular  system,  or  dogmatising  for  themselves,  pro- 
fessed to  select  {iK\^uv)  from  other  philosophical  systems  whatever 
they  conceived  most  conformable  to  truth,  and  fitted  those  detached 
parts  together  so  as  to  form  a  new  whole.  The  notion  of  such  a  union 
of  jarring  systems  seems  first  to  have  originated  with  the  Neoplatonists, 
who  endeavoured  to  settle  the  dispute  between  themselves  and  the 
Peripatetics,  by  the  adoption  of  such  parts  of  the  doctrine  of  Aristotle 
as  could  be  made  to  tally  with  their  modification  of  the  academic 
philosophy.  This  union  of  the  Aristotelian  and  Platonic  philosophies 
was  attempted  first  by  Potamo'  of  Alexandria,  whose  principles  were 
taken  up  and  maintained  by  Ammonius  Saccas.  It  may  be  doubted, 
however,  if  the  title  of  Eclectics  can  be  properly  given  to  Potamo  or 
Ammonius,  the  former  of  whom  was  in  fact  merely  a  Neoplatonist, 
and  the  latter  rather  jumbled  together  the  different  systems  of  Greek 
philosophy  (with  the  exception  of  that  of  Epicurus),  than  selected  the 
consistent  parts  of  all  of  them.  The  most  eminent  of  the  followers  of 
Ammonius  were  Plotinus,  Porphyry,  Jamblichus,  Proclus,  and  Clemens 
Alexandrinus ;  and  the  ancient  Eclecticism  became  at  last  little  more 
than  an  attempt  to  reconcile  Platonism  with  Christianity.  The 
modem  and  more  genuine  school  of  Edecticism  sprung  up  in  the  17^ 
century,  when  Bacon  and  Descartes  flourished.  These  philosophers, 
refusing  to  acknowledge  themselves  members  of  any  particular  sect,  or 
to  adopt  any  principle  on  the  mere  authority  of  their  predecessors, 
formed  systems  for  themselves  which  admitted  the  doctrines  of  any 
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other  sect  without  distinction,  whenever  those  doctrines  were  not  at 
variance  with  what  their  own  investigation  had  taught  them  of  the 
nature  of  things.  But  modem  philosophers  have  since  then  formed 
themselves  into  new  sects,  and  a  new  Eclecticism  has  consequently 
arisen  in  our  own  days,  of  which  the  originator  was  Hegel,  and  the 
moat  eminent  supporter  Victor  Cousin;  this  newest  Eclecticism  re- 
sembles that  of  the  Alexandrian  Platonists  in  being  rather  a  union  of 
systems  than  a  selection  from  them. 

ECLIPSE  {edeiptUt  If/cAci^tf),  an  astronomical  phenomenon,  bemg 
the  disappearance  of  a  heavenly  bodv.  This  may  happen  in  two  dis- 
tinct ways ;  either  the  disappearing  body  may  be  lost  on  account  of 
another  body  coming  between  it  and  its  source  of  light,  and  thus 
intercepting  the  light ;  or  the  disappeaiance  of  a  body  may  be  caused 
by  another  body  coming  between  it  and  the  spectator.  These  two  sets 
of  circumstances,  though  ending  in  the  same  species  of  phenomenon, 
are  yet  of  a  character  so  different  that  it  will  be  advisable  to  consider 
the  two  in  separate  articles.  We  shall  therefore  here  content  ourselves 
with  an  enumeration  of  the  various  kinds  of  eclipses;  leaving  further 
detail,  when  necessary,  to  the  articles  which  will  be  referred  to. 


Let  us  suppose  a  spherical  body  a  b,  which  is  luminous,  and  another, 
0  D,  the  smaJler  of  the  two,  which  is  not  luminous.  Let  us  consider 
first  the  circular  sections  of  these  bodies  made  by  the  plane  of  the 
paper,  and  let  common  tangents  be  drawn  to  these  sections,  four  in 
number,  namely,  a  z,  B  T,  a  H,  and  b  it.  If  the  bodies  be  very  distant 
from  each  other,  in  comparison  with  their  bulk,  then  it  will  be  suffi- 
cient for  practical  purposes  to  consider  these  common  tangents  as 
intersecting  at  a  and  B  and  0  and  D,  the  opposite  extremities  of  two 
parallel  diameters.  If  the  whole  figure  then  revolve  round  the  line 
joining  the  centre  of  the  two  circles,  the  spherical  bodies  will  be  re- 
produced, together  with  the  conical  envelopes  by  which  it  may  be 
seen  on  what  the  phases  of  an  eclipse  depend. 

The  whole  space  generated  by  the  revolution  of  T  c  D  x  is,  in  whole 
or  in  part,  deprived  of  the  light  from  ab.  Within  the  space  cdz 
(or  the  cone  generated  by  its  revolution),  the  loss  of  light  is)  total : 
a  spectator  situated  within  that  cone  sees  no  part  of  a  b,  and  a  planet 
which  receives  its  light  from  a  b  cannot,  when  in  that  cone,  be  visible 
in  any  part  of  space.  This  is  even  true  at  the  point  z;  but  any- 
where within  the  cone  n  z  m ,  more  or  less  of  the  border  of  a  b  is  visible, 
and  c D  hides  a  portion  of  the  middle  of  ab.  If  c d  be  small  in  com- 
parison with  A  B,  then  the  effect  of  c  d  to  a  spectator  situated  far  off 
in  N  z  M  is  only  the  appearance  of  a  small  dark  spot  upon  the  face 

ofAB. 

Within  the  spaces  tozn  and  hzdz,  a  part  only  of  the  face  of  ab 
is  hidden  from  a  spectator  there  situated,  and  part  only  of  the  light  of 
A  B  is  lost.  On  the  lines  o  y  or  d  x  the  spectator  imagines  the  two 
bodies  a  b  and  o  D  to  be  in  contact. 

The  eclipses  in  which  the  disappearance  takes  place  by  the  removal 
of  the  light  from  the  body  are — 

1.  The  eclipse  of  the  moon.    [Lunar  Eclipse.] 

2.  The  disappearance  of  a  portion  of  Jupiter's  surface,  ooeasioned  by 
one  of  its  satellites  passing  between  it  and  the  sim.  This  is  usually 
called  the  transit  of  the  satellite's  shadow  over  the  disc  of  Jupiter. 
[Jupiter.] 

8.  The  eclipses  of  Jupiter's  satellites.    [Jupiter.] 
The  ecUpses  in  which  the  disappearance  arises  from  the  absolute 
interposition  of  another  planet  are — 

1.  The  eclipse  of  the  sun  [Solab  Eclipse],  meaning  the  edipse  of 
the  sun  by  the  moon. 

2.  The  ecUpse  of  the  sun  (that  is,  of  a  very  small  portion  of  the  sun) 
by  Mercury  or  by  Venus,  commonly  called  the  tranni  of  Mercury 
or  Venus  over  the  sun's  disc.  [Mercury,  Transit  or;  Venus, 
Transit  of.] 

8.  The  occultation  of  a  fixed  star  by  the  moon.    [Moon.] 

4.  The  eclipse  of  a  portion  of  Jupiter  by  one  of  its  own  sateHites,  or 
transit  of  a  satellite  over  the  disc.    [Jupiter.] 

5.  The  eclipse  of  a  satellite  of  Jupiter  by  Jupiter  itself,  or  occultation 
of  a  satellite  by  the  planet.     [Jupiter.] 

We  have  here  mentioned  such  eclipses  as  are  not  unfrequent :  the 
only  additional  phenomenon  which  we  are  aware  of  is  the  eclipse  of  a 
portion  of  the  ring  of  Saturn  by  a  satellite,  or  passage  of  a  satellite 
over  the  ring,  seen  by  Sir  W.  HerscheL  The  satellites  of  Saturn  must 
suffer  eclipses  of  the  first  kind  by  entering  the  shadows  either  of  the 
planet  or  the  ring,  and  of  the  second  kind  both  from  the  phmet  and 
the  ring;  but  these  satellites  are  only  seen  with  very  good  telescopes 
and  under  very  favourable  circumstances,  so  that  their  eclipses  excite 
little  public  curiosity.    For  an  account  of  the  physical  phenomena 
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observed  during  eclipses  of  the  sun  and  moon,  see  Uie  artides,  SoLAB 
EoLiFSE,  and  Lunab  Eclipse. 

ECLIPTIC.    [Equatoe  amd  Eoliptio.] 

ECLOGUE.    [Bucolics]. 

ECONOMISTS.    [Political  Economy.] 

EDDA.    [Scandinavian  MrrHOLoaT.] 

EDDT  is  a  circular  motion  of  the  water,  either  in  rivers  or  in  the 
sea.  It  exists  more  frequently  in  rivers  between  the  proper  current 
and  the  counter  current ;  the  edges  of  one  current  bruslung  against 
another  giving  to  a  small  portion  of  the  water  a  circular  motion«  But 
an  eddy  is  also  produced  when  the  current,  running  with  some  violence 
against  a  rock  or  elevated  shore,  is  driven  back  and  meets  in  the  bed 
of  the  river  or  on  the  opposite  shore  another  obstacle  to  its  course. 
In  this  case  the  eddy  geneially  occupies  the  greatest  part  of  the  bed  of 
the  river,  and  is  frequently  called  a  whirlpool,  Eddies  occur  in  the  sea 
likewise,  where  two  currents  run  parallel,  but  in  different  directions,  as 
between  the  Equatorial  and  North  African  cuirent.  Whirlpools  also 
occur  frequently  among  rocky  islands  near  a  coast.    [Whi&lfool.] 

EDGE.     [Arris.] 

EDICTAL  law.  The  English  Equity  has  some  resembhmce  to 
the  Roman  Edictal  law,  or  Jus  Pnetorium  or  Honorarium,  as  it  is 
often  called.  All  the  higher  Roman  magistrates  imaffistratus  majores) 
had  the  jus  edicencU  or  authority  to  promulgate  edicta.  These  moffis- 
tratus  majores  were  consuls,  pnetors,  curule  sediles,  and  censors.  By 
virtue  of  this  power  a  magistrate  made  edicta  or  orders,  either  tempo- 
rary and  for  particular  occasions  {edicta  repentina) ;  or  upon  entering 
on  his  office  he  promulgated  rules  or  orders,  which  he  would  observe  in 
the  exercise  of  his  office  {edicta  perpetua).  These  edicta  were  written 
on  a  white  tablet  {album)  in  black  letters ;  the  headings  or  titles  were 
in  red.  The  alba  were  placed  in  the  Forum,  in  such  a  position 
that  they  could  be  read  by  a  stander-by  C'ubi  de  piano  recte  legi 
posset,"  D.  2, 1,  7).^  Those  edicta  which  related  to  the  administration 
of  justice  had  an  important  effect  on  the  Roman  law,  and  especially 
the  Pnctoria  Edicta,  and  those  of  the  Cunile  uEdiles.  That  branch  of 
law  which  was  founded  on  the  Praetorian  Edicta  was  designated  Jus 
Pi-astorium  or  Honorarium,  because  the  prrator  held  one  of  those 
offices  to  which  the  term  Honores  was  applied.  The  edicta  were  only 
in  force  during  the  term  of  office  of  the  magistratus  who  promulgated 
them;  but  his  successor  adopted  many  or  all  of  his  predecessor's 
edicta,  and  hence  arose  the  expression  of  "  transferred  edicts  "  {trala- 
tidu  edicta) ;  and  thus  in  the  later  republic  the  edicta  which  had  been 
long  ostabli»hed  began  to  exercise  a  great  influence  on  the  law,  and 
particularly  on  the  forms  of  procedure.  About  the  time  of  Cicero 
man^  distinguished  jurists  began  to  write  treatises  on  the  edictum 
(libn  ad  edictum).  Under  the  emperors  new  edicta  were  rarer,  and  in 
the  3rd  century  of  our  sera  they  ceased.  Under  the  empire  we  first 
find  the  edicta  of  the  Pncfectus  Urbi  mentioned ;  but  these  must  be 
considered  as  founded  on  the  imperial  authority  {majeatas  principit), 
and  to  have  resembled  the  imperial  constitutions.  (See  Tacit.  Ann, 
6, 11 ;  Suet.  Aug.,  37 ;  Dia  Cass.,  62,  21 ;  and  Dig.  L  12,  and  i.  28.) 
Under  the  reign  of  Hadrian  a  compilation  was  made  by  his  authority 
of  the  edictal  rules  by  the  distinguished  jurist  Salvius  Julianus,  in  con- 
junction with  Servius  Cornelius,  which' is  spoken  of  imder  the  name  of 
Edictum  Perpetuum.  This  edictum  was  arranged  under  various  heads 
or  titles,  such  as  those  relating  to  marriage)  tutores,  legata  (legacies), 
and  so  on. 

By  the  term  Praetorian  Edict  the  Romans  meant  the  edicts  of  the 
Prsetor  Urbanus,  who  was  the  chief  personage  employed  in  the  higher 
administration  of  justice  under  the  republic.  The  edicta  which  related 
to  Peregrini  (aliens)  were  so  named  after  the  Praetor  Peregrinus;  and 
other  edicta  were  called  Censoria,  Consularia,  .^kiilicia,  and  so  on. 
Sometimes  an  edict  of  importance  took  its  name  from  the  praetor  who 
promulgated  it,  as  Carbonianum  Edictum.  Sometimes  the  Honorariao 
actiones,  thoie  which  the  praetor  or  aedile  by  his  edict  permitted,  and 
which  UlpLm  opposes  to  Actiones  Civiles,  just  as  we  oppose  legal  to 
equitable  remedies  (D.  44,  7, 26,  2),  were  named  in  like  manner  from 
the  magistrate  who  introduced  them.  Sometimes  an  edict  had  its 
name  from  the  matter  to  which  it  referred.  The  Romans  generally 
cited  the  edicta  by  parts,  titles,  chapters,  or  clauses  of  the  Edictum 
Perpetuum  by  naming  the  initial  words,  as  Unde  Legitimi,  and  so  on. 
Sometimes  they  are  cited  by  a  reference  to  their  contents.  Examples 
of  these  modes  of  citing  the  edictum  occur  in  the  tities  of  the  43rd 
book  of  ih»  *  Digest.'  (See  the  titie  *  Quorum  Boncwum.')  In  our 
own  law  we  refer  to  certain  forms  of  proceedings  and  to  certain  actiona 
in  a  like  way,  as  when  we  say  ^uo  warranto,  quare  impedU,  and  speak 
of  qui  tarn  actions. 

The  Jus  Praetorium  is  defined  by  Papinian  ('Dig.'  L  tit  i.  7)  as  the 
law  which  the  praetors  introduced  for  the  purpose  of  aidmg,  supplying, 
or  correcting  the  law  {jus  civile),  with  a  view  to  the  public  interest. 
The  edict  is  called  by  Marcianus  "  the  living  voice  of  the  Jus  Civile," 
that  is,  of  the  '  Common  'law.  ('  Dig.'  i.  tit  i.  8.)  The  Pnetorian  law 
as  thus  formed  {Jus  pratorium),  was  a  body  of  law  which  was  distin- 
guished by  this  name  from  the  Jus  Civile,  or  the  strict  law ;  the  oppo- 
sition resembled  that  of  the  English  terms  equity  and  law.  In  its 
«5mplete  and  large  sense.  Jus  Qvile  Romanorum,  or  the  law  of  the 
Romans,  of  course  comprehended  the  Jus  Praetorium;  but  in  its 
narrower  sense  Jus  Civile  was  oontrwted,  bm  akeady  explained,  with 
the  Jus  Praetorium.  ' 


The  origin  of  the  Roman  edictal  law  is  plainly  tp  be  traced  to  the 
imperfections  of  the  old  Jus  Civile,  and  to  the  necessity  of  gradually 
modifying  law  and  procedure  accordUng  to  the  changing  drcumstancee 
of  the  times.  It  was  by  the  preetorB  and  the  protorian  courts  that  the 
improvements  in  the  Roman  law  were  worked  out  after  long  yean  of 
labour,  by  a  skilful  adaptation  of  new  forms  to  old  prooeoseSy  by  an 
equally  skilful  use  of  fictions,  and  especially  by  means  of  the  interdictal 
remedies.  Nor  was  it  because  it  was  an  eader  method  of  doing  this 
than  by  direct  legislation  that  the  praetors  strove  to  improve  the  law 
in  this  way,  but  because  they  were  under  the  imperious  necessity  cl 
observing  that  reverence  for  old  forms  and  old  customs  which  is  one  of 
the  most  striking  characteristics  of  the  old  Roman  people,  and  which  is 
nowhere  more  visible  than  in  the  histoxy  of  their  jurisprudence.  (See 
on  this  point,  the  influence  of  the  prsetors  upon  Roman  law.  Dr.  Abdy's 
'  Historical  Sketch  of  Civil  Procedure  among  the  Romans,'  chayter  u.) 
Numerous  modem  treatises  contain  a  view  of  the  origin  ttnd  nature  of 
the  Roman  Jus  Pnetorium,  though  on  some  points  there  ie  not 
complete  imiformity  of  opinion. 

(Rocking,  InstiMUmen,  vol.  i.;  Puchta,  CwnuM  der  Inttiimtionm^ 
vol.  i.,  p.  293 ;  Savigny,  Oesi^dchte  des  JSdm.  Jtechls,  yoL  i ;  Heflter,  Die 
Oeconomie  des  Edictes,  Jihein,  Mus,  f&r  Jvris,,  L,  p.  51 ;  E.  Sofarader, 
Die  Pratorischen  JBdicU  der  M9mer,  1815.) 

EDICTS,  EDICTA,  one  of  the  five  sources  of  Roman  kw  enume- 
rated by  Gains  (i.  §  2).  **  The  magistrates  of  the  Roman  people  have 
authority  to  make  edicts ;  but  the  greatest  weight  Ib  given  to  the  edicts 
of  the  two  praetors,  the  Prsetor  Urbanus  and  the  Pnetor  Peregrinua. 
In  the  provinces,  tiie  governors  (prsesides)  have  the  same  authority  as 
the  praetors  {in  the  city).  The  authority  of  the  curule  asdilee,  as  to 
making  edicto,  is  the  same  as  that  of  the  praetors,  and  in  the  provinoea 
their  powers  are  possessed  by  the  queestors."  (On  the  Edict  JEidiL  see 
'  Dig.,'  xxi.  tit  1 ;  and  on  the  .£dilian  Actions, '  Cod.'  iv.  tit  58.) 

It  was  the  custom  of  the  praetors  on  their  accession  to  ofl&oe  to 
publish  edicts,  which  were  rules  published  for  the  benefit  of  suites,  and 
for  the  express  purpose  of  regulating  the  practice  of  their  courts  during 
their  year  of  office.  This  power  of  regulating  the  practice  of  their 
courts  having  been  abused,  especially  by  the  custom  of  altering  their 
original  edict  during  their  year  of  office,  it  waa  enacted  by  the  Corne- 
lian law,  passed  about  A.U.C.  686,  that  when  a  praetor,  on  his  aooesdon 
to  office,  had  published  any  edict  or  general  rule,  he  should  be  bound 
to  keep  to  it  during  the  whole  year  of  his  office.  After  the  adoption 
of  this  law,  the  praetors,  though  by  no  means  bounded  in  the  limits  of 
their  jurisdiction,  were  certainly  tied  down  more  strictly  to  the  observ- 
ance of  the  Utera  scripta  of  their  edicte,  and  were  not  only  obliged  to 
submit  to  these  edicts  and  to  judge  according  to  their  provisions,  but 
were  responsible  to  the  tribimes  in  the  dischaige  of  their  functions.  A 
prsetor  was  not  bound  by  the  edicts  of  his  predecessor ;  if  he  con- 
firmed them,  the  edicts  were  called  Vetera  et  Tralatitia;  if  he  mads 
new  edicts,  they  were  called  Nova.  On  an  occasion  mentioned  by 
Cicero  ('  De  Offic.,'  iii.  20)  the  praetors  and  tribunte  of  the  Plebs  united 
in  drawing  up  a  penal  edict  (edictum  cum  poen4  et  judicio)  relative  to 
the  coinage.  Tms  instance  will  serve  as  an  example  of  the  extent  to 
which  the  'praetors  under  the  republic  exercised  legislative  power. 
Instead  of  confining  themselves  to  rules  for  the  regulation  of  the  pn»- 
tice  of  the  courts,  they  gradually  assumed  the  power  of  repealing 
written  law  and  making  new  laws,  on  the  ground  of  eorrecting  the 
error  of  the  written  laws  whenever  they  seemed  inapplicable  from 
generality  or  othw  defect  But,  as  M.  Schrader  has  shown,  it  was 
not  by  opposing  the  old  laws,— objects  of  reverence  to  the  Roman 
people, — but  by  briuging  them  into  aooordanoe  with  the  necessities  oi 
the  times  and  the  ohanging  manners  of  the  people,  that  reforms  in 
the  law  were  intoduoed  by  the  Praetors.  (See  on  this  subject  Abdy's 
'  Civil  Procedure  among  the  Romans,'  chapter  iL ;  Hugo's '  Histoiy  of 
the  Roman  Law ; '  and  W.  Smith's  edition  of  Oibbon's  '  Decline  and 
Fall,'  vol.  v.,  p.  266.)  From  the  decisions  of  the  praetors  arose  a  laige 
body  of  law,  whoh  was  known  b^  the  name  of  Jus  Honorarium  or 
Pnetorium  (Papinian.  'Dig.'  i.,  tit  1,  7),  as  distinguished  from  the 
Jus  Civile,  and  may  to  a  certain  extent  be  considered  as  ocnespoiidiDg 
to  the  English  courts  of  equity. 

Under  the  early  emperors  the  magistrates  published  edicts,  bat 
Hadrian  commissioned  Salvius  Julianus  (A.D.  182)  to  make  a  digest  ol 
all  the  best  dedflions,  which  were  collected  in  a  small  vokoae  caUed 
the  Edictum  Perpetuum,  and  ratified  by  a  Senatus  Consultum.  Frona 
that  time  the  power  of  making  edicts  was  taken  from  the  magistrates^ 
and  ike  legislative  power  was  vested  in  the  emperors.  ('  Cod.'  i  tit  17.) 

[COKSTITUTIOH,  ROMAK.l 

EDUCATION.    rSoHOOLS.] 

EDULCORATION.  The  operation  of  washing  a  finely  divided 
solid  with  water,  or  other  liquid,  in  which  the  eoUd  is  nearly  or  quite 
insoluble.  It  is  chiefly  employed  in  chemical  analyais  to  separate 
soluble  matters  from  insoluble  precipitates.    [Cbbkical  AjTALTsia.] 

EFFENDI  is  a  Turkish  won^  which  signifies  "  Master,  Monsieur," 
and  is  subjoined  as  a  titie  of  respect  to  the  names  of  persona,  especiaUy 
to  those  of  leamed  men  and  ecclesiastics ;  for  example,  Omar  ^endi, 
Ahmed  ^emdi,  in  the  same  manner  in  which  Agha  is  placed  after  the 
names  of  mihtary  and  court  officers,  and  is  nearly  equivalent  to  "  Sir." 
The  word  Effendi  occun  also  as  part  d  some  titiee  of  particular  oflbeti^ 
as  Mei*  Ejfmdiy  the  former  title  of  the  principal  aecretaiyof  state,  and 
jorime  nisiftfr  of  the  Ottomaa  empire,  whioh  waa  properiy  an  «bbr»* 
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viatioa  ot  Sei»-<a-K$Udb,  thai  is,  ''the  bead  or  ohief  of  aeereeariflB  or 
imtew." 

EFFERVESCENCE.  Tbe  eeeape  of  bubbles  of  gae  from  a  liquid. 
The  phenomenon  is  seen  when  marble  or  ohalk  is  dropped  into  vinegar, 
or  when  the  oork  of  a  soda-water  or  champasne  bottle  is  removed. 

EFFLORESCENCE  (from  effloresco,  to  blow  as  a  flower).  A  term 
applied  to  the  formation  of  small  crystals  on  the  surface  of  bodies,  in 
consequence  of  the  abstraction  of  moisture  from  them  by  the  atmos- 
phere. Thus  carbonate  of  soda  and  sulphate  of  soda,  when  exposed 
to  the  air,  part  with  their  water  of  ciyBtallisation,  and  crumble  down, 
or  efficresee,  to  a  white  powder.  Other  salts  on  the  contrary,  such  as 
carbonate  of  potash  and  chloride  of  calcium,  absorb  moisture  from 
the  air  and  become  damp,  or  even  Uqaefy  in  the  water  so  absorbed. 
This  is  called  ddiquetcence  (firom  ddiftteo,  to  melt),  and  ttie  salts  are 
called  ddiquescent,  as  in  the  former  ssse  they  are  termed  $fimm9mi. 

EFFUSION.  A  term  nsMrly  related  to  Divfusion,  nd  has  r«fer- 
ence  to  the  velocities  with  which  different  gases  pass  thro«i|^  the 
same  small  aperture  into  a  vacuum.  These  velocities  aors  statsd  by 
Professor  Qraham  ('  Pl^  Trans.'  1844)  to  be  inveraely  as  tKs  square 
roots  of  the  denaitisscl  the  gases.  The  lightest  gas  enteis  the  moat 
rapidly,  and  anjr  change  in  the  density  of  the  gas  has  but  tittle 
influence  on  the  rate  of  eflusion,  the  volume  efifused  m  a  giren 
being  nearly  uniform.  The  same  law  also  applies  to  liquids  ia 
through  an  apertwrs  li  a  thin  i^te.  In  the  case  of  fUMS^  ( 
made  use  of  an  apsHwre  of  about  ^th  of  an  inch  in  diaBfteten  Xb  the 
following  table  tka  mnabers  in  the  third  column  repreaeni  the  tales  of 
eflusion  of  diflereni  fsses  obtained  experisMntaUy,  and  it  wiQ  be  leea 
that  they  coincide  within  the  limits  of  experimsntal  eifoi%  with  the 
relative  rates  of  diflbskn  of  the  respective  gases. 

▼etodty  of  Rate  of 

Qasefc  DiAtfkm.  Xftutoa. 

Hydrogen S*83  8*618 

Light  earbaretted  hydrogen  •        .     1*344  1*322 

Carbonic  oxide 1'0149  1*0123 

Nitrogen 1*0143  1*0164 

Olefiontgas   •••...     1*0191  1*0128 

Oxygen 0*9487  0*950 

Protoxide  of  aitroffM      ....    0*82  0.834 

Carbonic  a«ld     •        •        •        •        <    0*812  0*821 

[Transpxratioji.] 

EGG,  WHITE  OF.    [AtBtmN.] 

EGG  TRADE.  Apart  from  the  interest  belonging  to  eggs  in  con- 
nection with  natmal  history,  there  is  much  that  is  remarkable  in  their 
relation  to  comiMVee  and  manu&ctures.  The  egg  trade  is  now  one  of 
great  magnitude^  What  the  number  of  English  eggs  produced  and 
consumed,  either  as  food  or  in  manufactures,  may  be,  it  is  impossible 
even  to  guess ;  for  there  are  no  returns  which  can  apply  to  this  sub- 
ject ;  but  of  fore^  eggs  we  find  that  there  have  been  imported  the 
following  quantities  in  recent  years  : — 

1844 67,000,000 

1847       , 77,000,000 

1850  «,*•..  106,000,000 

185a                                         .    ,  123,000,000 

185«  »                                         .  117,000,000 

185$       *                                      .  185,000,000 

These  are  prindpslly  obtained  from  France.  The  quantity  imported 
in  1858  had  a  declared  value  of  about  300,000^         « 

Eggs  are  largely  employed  in  the  leather  manufacture,  in  the  con- 
version of  kid  slons  into  leather  for  gloves  and  shoes.  In  one  process 
of  the  manufacture,  yolk  of  egg  is  mixed  with  alum,  salt,  and  nour  in 
a  barrel,  and  the  skins  are  agitated  with  this  mixture  for  some  tame. 
Much  of  the  softness  of  good  kid  leather  is  due  to  this  use  of  ogg-yoUc. 
There  is  one  leather-factory  in  Bermondsey  where  from  60,000  to  80,000 
eggs  are  used  for  this  purpose  every  year;  they  are  imported  from 
Imince  in  the  spring,  and  are  kept  good  throughout  the  year  in  lime* 
water. 

Mr.  Cooley  makes  the  following  observations  on  the  preservation  of 
«gg8  '' — **  Eggs  may  be  preserved  for  any  length  of  time  by  excluding 
them  from  the  air;  one  of  the  cleanest  and  easiest  methods  of  doing 
this  is  to  pack  them  with  the  small  ends  downwards,  in  clean  dry  salt, 
in  barrels  or  tube,  and  to  place  them  in  a  cool  and  dry  situation.  We 
have  eaten  eggs  thus  prepared  that  were  more  than  twelvemonths  oM, 
and  that  had  been  for  some  months  on  shipboard,  in  a  tropical  climate, 
and  which  yet  retained  all  the  peculiar  sweetness  of  new-laid  eggs. 
With  a  like  intention,  eggs  are  placed  in  vessels  containing  milk  ol 
lime,  or  strong  brine,  or  are  rubbed  over  with  butter,  lard,  or  gum- 
water  ;  all  of  which  act  by  excluding  the  air.  Eggs  f<^  keeping  should 
never  be  laid  on  their  sides ;  and  when  kept  in  the  air,  should  be  occa- 
sionally turned  to  prevent  the  yolk  attaching  itself  to  the  side,  instead 
of  floating  in  the  ^umen.  Some  persons  place  the  eggs  in  a  netting, 
or  on  a  sieve  or  colander,  and  immerse  them  for  an  instant  in  a  caldron 
of  boiling  water,  before  packing  them  away.  The  {Hractioe  of  packing 
eggs  in  damp  straw,  or  anything  else  that  can  convey  a  flavour,  shotild 
be  carefully  avoided ;  the  shells  of  ^gs  are  porous,  and  readily  admit 
the  passage  of  gaseous  substances,  especially  of  fetid  odours.  It  is 
from  inattention  to  this  point  that  a  large  portion  of  the  eggs  im- 


ported from  the  coast  of  France  have  a  less  delicate  flavour  than  those 
of  our  poultry-yards.  Damp  dropped  stmw,  as  weU  as  most  other 
organic  substances  exposed  to  warmth  and  moisture,  readily  ferment 
or  putrify ;  and  during  fermentation,  a  considerable  increase  of  tem- 
perature takes  place,  as  any  one  may  readily  perceive  by  examining 
the  common  hotbeds  in  our  gardens,  which  are  merely  masses  of  organic 
matter  in  a  state  of  decomposition.  Eggs,  as  long  as  they  retain  the 
embijo  of  the  future  chick  in  a  vital  state,  possess  in  themselves  a 
certain  degree  of  warmtl^,  which  tends  materially  to  promote  the  de- 
composition of  the  substances  they  are  packed  in,  particularly  in  the 
presence  of  moisture."  In  reference  to  the  preservation  of  eggs,  it 
may  be  stated  that  Mr.  Jayne  has  patented  a  liquid  for  this  purpose ; 
consisting  of  two  or  three  pounds  of  salt  mixed  with  half  a  pound  of 
cream  of  tartar,  and  diBsolved  in  water  to  a  brine  strong  enough  just 
to  float  an  ^g.  This  liquid,  it  is  stated,  will  preserve  eggs  fresh  as 
long  as  two  years ;  but  Mr.  Cooley  is  of  opinion,  that  simple  milk  of 
liine  will  answer  quite  as  welL 

It  affords  a  curious  exemplification  of  the  laige  scale  on  which  the 
consumption  of  apparently  trifling  articles  is  now  conducted,  that  in 
July,  1859,  a  suH  m  equi^  iras  tried  between  the  inventors  of  two 
e^-beafii/ag  machines.  A  patentee  of  a  method  of  beating  up  the  whites 
of  eggs  complained  of  another  machine-maker  for  infringing  his  patent. 
The  offender  admitted  the  use,  but  denied  the  validity  of  the  patent; 
and  he  brought  forward  proof  that  the  inventors  of  two  previously- 
patented  ohuras,  had  witisapated  all,  or  nearly  all,  that  was  really 
essential  in  the  e|sg*beating  machine. 

EGYPTIAN  ABCHITECTURK  The  architecture  of  almost  every 
civilised  people  can  be  traced  to  that  of  an  earlier  people  or  country,  of 
which  itls  an  adaptation  or  development.  The  architecture  of  Egypt 
is,  however,  an  exception.  It  is  the  oldest  architecture  of  which  any 
examples  remain,  or  ef  which  we  have  any  record ;  and  it  diflers  from 
all  other  architecture  in  its  distinctive  charaoteriatics.  In  magnitude, 
solidity,  and  magnificence,  it  far  surpasses  that  of  every  other  countiy ; 
but  in  unity  of  plan,  grace  of  proportion,  and  cesthetic  feeling,  it  -will 
not  bear  comparison  with  the  architecture  of  Greece.  The  ancient 
Egyptians  appear  in  truth  to  have  been  not  merely  deficient  in  sesthetic 
culture,  but  their  mental  and  national  peculiarities  were  adverse  to  its 
reception.  Further,  they  were  controlled  in  all  artistic  work  by 
immutable  hierarchic  rule,  and  free  mental  development  was  therefore 
impossible.  Tlie  art  of  one  age  was,  ina  certain  sense,  that  of  aU.  If 
there  was  change,  it  was  due  to  a  change  of  dynasty,  and  therefore  to 
a  foreign  influence. 

Were  we  to  treat  Egyjytian  architecture  chronologically,  we  might 
divide  it  into  the  architecture  of  Lower,  Middle,  and  Upper  Egypt,  and 
of  Kubia ;  but  we  could  not  so  treat  it  without  entering  into  a  fulness 
and  minuteness  of  detail  which  would  be  quite  out  of  place  in  a  general 
sketch  like  the  present.  Within  the  limits  assigned  to  us  it  will  be 
most  eonvenient  to  describe  broadly  the  several  great  classes  of  struc- 
tures, and  the  chief  architectural  members. 

The  most  ancient  edifices  of  Egypt  are  the  pyramids,  those  of  Gizeh 
being  the  sattiesfek  But  these  we  shall  do  little  more  than  mention 
here,  beoause,  interesting  as  they  are  in  themselves,  the^  are  structures 
ol  so  very  peculiar  and  distinct  a  nature  as  to  have  but  httle  connection 
with  the  architecture  of  the  country  in  general ;  being,  when  considered 
with  reference  to  it,  little  more  than  uniform  and  simple  though  enor- 
mous masses.  They  are,  in  fact,  greatly  more  important  in  an  historical 
and  archaeological  point  of  view  than  in  one  purely  historical.  Their 
shape  is  so  familiar  to  every  one  that  it  requires  no  description,  but 
may  be  defined  as  square  m  plan  and  triangular  in  section,  its  four 
sides  being  as  many  triangles  united  so  as  to  terminate  in  a  point ;  and 
as  the  height  is  much  less  than  the  width  of  the  base,  each  side  con- 
stitutes nearly  an  equilateral  triangle.  The  extraordinary  height  and 
magnitude  of  these  vast  erections  are  combined  with  imperishable 
stability  and  solidity,  the  whole  being  nearly  one  entire  mass  of  the 
hardest  materials,  for  the  inner  galleries  and  chambers  form  but  mere 
veins  and  cavities  compared  with  the  entire  mass.  For  a  descrip- 
tion of  them  we  refer  to  the  article  Pybakids.  For  the  same  reason 
that  we  do  not  stay  to  describe  the  pyramids  here,  we  may  leave  to  a 
separate  article  those  no  less  characteristic  Egyptian  monuments,  the 
lofty  four-sided  monolithic  shafts  known  to  us  as  obelisks.  [Obelisks.] 

The  oldest  really  architectural  Egyptian  buildings  are  the  great 
temples,  or  temple-palaces  like  that  of  Kamak ;  but  as  this  enormous 
edifice  was  really  an  aggregation  of  buildings,  the  growth  of  ages,  of 
which  the  nucleus  appears  to  have  been  the  sanctuary,  built  by  Oser- 
tesen,  the  great  kiiig  of  the  12th  dynasty,  whilst  the  great  court  in 
front  only  dates  from  the  22nd  dynasty,  a  clearer  notion  may  be 
conveyed  of  the  plan  and  character  of  .an  Egyptian  temple  by  exami- 
ning one  of  simpler  form,  though  of  later  date.  We  select,  therefore, 
as  our  example  the  temple  at  Edfou,  or  ApoUinopoIiB  Magna,  erected 
under  the  Ptolemies,  one  of  the  laigest  and  much  the  most 
complete  of  any  in  Egypt.  Its  dimensions  are  given  on  the  groimd 
I^an.  This  it  will  at  onoe  be  seen  from  the  plan,  was  far  more 
varied  and  complex  than  the  plan  adhered  to  by  the  Greeks,  which, 
consisted  merely  of  a  cella,  either  suzrounded  entur^y  with  columns,  or 
with  columns  only  in  front,  or  at  both  ends.  Here,  on  the  contrary,  the 
temple  is  placed  within  an  enclosure,  which  forms  also  a  court  in  front 
of  it,  surrounded  on  three  sides  by  colonnades ;  and  the  entrance  to  this 
court  was  through  a  colossal  doorway,  or  propylon,  placed  between  two 
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vast  pyramidal  towers,  or  as  they  are  sometimes  called  pylons,  covered 
with  colossal  figures  in  sculpture.  These  vast  masses  of  structure,  of 
which  a  much  dearer  notion  will  be  formed  from  the  cuts  {jigs.  1  and  2) 
than  from  a  description,  rose  considerably  higher  than  the  temple  itself. 
They  are  each  104  feet  wide  at  the  base,  and  diminish  gradually  to 
84  feet  at  the  summit,  which  is  114  feet  high,  and  they  were  crowned 


by  the  usual  cornice ;  they  had  likewise  the  torus  moulding  running 
up  their  angles,  and  are  fine  examples  of  their  class.  Other  con- 
spicuous objects  frequently  accompanying  these  propylsea,  were  lofty 
obelisks,  as  was  the  case  at  Luxor,  where  there  still  exist  one  in 
front  of  each  tower.  These  towers  may  almost  be  said  to  be  solid,  for 
although  they  contained  chambers  and  staircases,  such  spaces  amounted 


[Fig.  2.~Groand  Plan  of 

to  little  more  than  voids  left  in  the  mass.  Between  these  towers  is  the 
door,  which  leads  into  a  spacious  court,  having  a  colonnade  carried 
fjong  three  of  its  sides.  Within  the  court  the  colonnades  were  pyc- 
nostyle,  or  a  diameter  and  a  half  apart,  which  seems  to  have  been  the 
usual  mode  of  interoolumniation  adopted  by  the  Egyptians,  the 
columns  being  seldom  more  than  a  diameter  and  a  half  from  each  other, 
except  in  the  centre  of  a  portico,  where  there  was  generallv  a  doorway 
between  the  columns,  the  lower  part  of  the  other  intercolumns  being 
walled  up,  as  described  above,  and  as  shown  in  the  view  of  Denderah 
(fig.  8).  The  floor  of  this  enclosure  (now  filled  with  rubbish  and 
wretched  buildings),  rises  by  gradual  steps  (as  shown  by  lines  in  the 
plan),  to  the  portico  or  pronaos,  which  answers  to  the  great  hypostyle 
hall  of  Kamak,  and  other  older  temples.  This  pronaos  is  narrower, 
as  well  as  smaller  than  the  first  hall,  passages  being  cut  ofif  at  its  ends 
b^  exceedingly  thick  partition  walls.  It  consists  of  eighteen  massive 
pillars,  six  in  a  row,  the  intercolumniation,  which  forms  the  doorway, 
being  as  usual  the  greatest.  Of  the  front  pillars  the  interoolumnia- 
tions  are  walled  up  to  more  than  half  the  height.  From  this  we  pass 
into  a  still  narrower  and  smaller  hall  which  has  three  rows  of  four 
colunms  each,  so  disposed  as  to  occupy  the  whole  area,  leaving  merely 
narrow  aisles  in  every  direction  between  them— a  mode  peculiar  to 
Egyptian  architecture,  occasioned  by  the  necessity  for  employing  such 
thicidy-set  columns  to  prop  the  massive  beams  and  slabs  of  stone  com- 
posing the  ceiling ;  and  hence  such  apartments  have  obtained  the  name 
of  hypottyU  halls.  These  pillars  have  quadrilateral  Isis-headed  capitals 
of  the  kmd  described  below.  To  this  hypostyle  succeed  two  cham- 
bers, the  further  one  having  smaller  lateral  rooms  attached  to  it. 


the  Ten  pie  at  Edfon.] 


which,  it  is  conjectured,  were  appropriated  to  the  use  of  the  priests ; 
and  facing  its  entrance  was  that  leading  into  the  tekoi,  ceUa,  or 
shrine  containing  the  figure  of  the  deity.  Whilst  all  the  preceding 
vestibules  and  chambers  are  placed  transversely  to  tiie  longitudinal 
direction  of  the  building,  the  List  and  innermost  apartment  is  parallel 
to  that  direction,  and  in  continuation  of  the  line  of  approadi ;  the 
reason  for  which  is  obvious  enough,  it  being  almost  mdispensably 
requisite  that  the  statue  of  the  divinity  should  be  at  one  end,  and 
directly  facing  the  entrance.  In  all  probability  Ukewise  the  object 
aimed  at  in  disposing  the  rest  as  we  perceive  it  to  be,  was  twofold ; 
first,  for  the  sake  of  having  a  great  number  of  apartments  to  be  crossed 
before  the  sanctuary  was  reached  and  thus  rendering  it  more  difllcult 
of  access  and  more  mysterious ;  and  secondly,  for  the  sake  of  contrast, 
the  other  divisions  of  the  pLon  being  intended  to  be  merely  passed 
through,  but  this,  on  the  contrary,  being  the  termination  of  the 
whole.  ^  If  we  keep  this  in  view,  and  the  peculiar  nature  of  the  worship 
to  which  these  temples  were  dedicated,  the  arrangement  must  be 
allowed  to  be  appropriate,  notwithstanding  that  under  different  cir- 
cumstances it  might  be  objected  to  as  constituting  a  very  strong 
anti-climax  since  every  portion  of  it  successively  diminishes,  the  last 
of  the  sacred  chambers  being,  as  the  plan  shows,  hardly  equal  to  the 
space  forming  the  great  doorway  between  the  two  towers.  Yet  what  is 
thus  an  anti-climax,  if  we  have  regard  to  dimensions  alone,  became  a 
perfect  climax  that  must  have  made  a  powerful  impression  on  those 
who  were  allowed  to  penetrate  into  the  adytum — the  most  sacred  part 
of  the  fane — the  presence  chamber,  as  it  were,  of  the  presiding  divinity, 
where  the  sanctity  of  the  whole  precinct  was  concentrated  in  a  foem^ 
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and  to  which  the  magnificence  and  colossal  grandeur  of  all  the  rest 
served  merely  as  preparation  and  prelude. 

Such  was  the  general  disposition  and  distribution  of  an  Egyptian 
temple.  But,  as  was  said  above^  in  the  older  temples  the  hypostyle 
hall  is  a  much  laiger  and  more  important  feature.  That  of  the  great 
temple  of  Kamak  is  838  feet  by  170  in  extent,  and  has  184  columns 
disposed  in  nine  parallel  rows  one  way  and  sixteen  the  other.  The 
hall  consequently  has  the  appearance  of  a  grove  of  pUlars ;  and  their 
being  so  numerous  and  set  so  close  together  would  have  been  no  smaJl 
inconvenience,  had  they  not  been  of  such  prodigious  bulk.  But  the 
smaller  pillars  of  this  hall  are  9  and  the  larger  11  feet  in  diameter, 
and  the  intercolumniations  are  consequently  equal  to  134  ^^^^  ^^k  ^^^ 
The  central  pillars  are  70  feet  high  to  the  under  side  of  the  architrave. 
The  area  of  this  vast  hall  is  57,629  square  feet;  or  with  its  two 
pylons,  upwards  of  80,000  feet — an  area,  as  has  been  pointed  out, 
greater  than  that  of  Cologne  Cathedral,  the  lai^t  of  the  Gothic 
cathedrals  of  Northern  Europe,  whilst  four  such  churches  as  that  of 


St  Martm*s-in-the-Fields,  London,  would  stand  side  by  side  within  the 
hall  without  occupying  its  entire  area.  The  effect  of  this  vast  grove 
of  columns  is  spoken  of  by  all  who  have  seen  it,  as  being  surpassingly 
grand.  The  length  of  the  entire  building  is  upwards  of  1200  feet ; 
its  breadth  varies  from  821  to  860  feet.  It  has  twelve  principal 
approaches,  each  of  which  has  lofty  doorways  placed  between  enor- 
mous pylons,  and  before  them  have  stood  colossal  statues,  whilst 
avenues  of  sphinxes  lead  from  them  in  various  directions,  one  being 
continued  the  whole  way  across  the  plain  to  the  temple  at  Luxor. 

The  engraving  of  the  front  of  the  great  temple  of  Denderah  (fy.  8), 
the  most  perfect  of  the  existing  monuments  of  Egypt,  ndll  serve  to 
show  the  character  of  Egyptian  architecture  at  a  somewhat  later  date 
than  that  of  the  temple  at  Edfou.  The  temple,  which  is  of  vast 
extent,  is  enclosed  within  a  square  wall,  the  side  of  which  is  1000  feet, 
and  which  is  in  parts  35  feet  high  and  15  feet  thick.  In  general  form 
this  temple  resembles  that  at  Edfou,  but  it  has  no  forecourt  or  pro- 
pylon.    This  fa^e  from  its  perfectness  exhibits  very  distinotly  the 


[Fig.  3. — Front  of  the  Temple  at  Denderah.] 


sloping  profile  of  the  walls,  the  peculiar  entablature,  and  the  hiero- 
glyphic carvings,  all  of  which  are  so  characteristic  of  Egyptian  archi* 
tecture,  as  well  as  a  remarkable  form  of  capitaL  Later  temples  show 
more  irregularity  of  plan. 

In  Upper  Egypt  and  Nubia  occur  temples  hewn  out  of  the  solid 
rock ;  but,  like  all  excavations,  they  are  copies  of  structural  temples. 
The  most  remarkable  is  the  great  rock-temple  of  Ipsambul,  or  Abou- 
sambul,  constructed  by  Rameses  III.     It  has  two  faces  formed  out 


of  the  sandstone  rock,  each  cut  to  resemble  the  front  of  a  temple, 
while  the  temple  itself  penetrates  180  feet  into  the  mountain.  The 
front  of  the  temple  is  nearly  100  feet  high  and  117  feet  wide,  and  is 
adorned  with  four  enormous  colossi  each  70  feet  high,  which  produce 
a  wonderfully  impressive  effect.  The  interior  is  in  general  plan  like 
that  of  the  structural  temples ;  the  first  apartment  is  a  pronaos  57  feet 
long  and  52  feet  wide,  supported  by  two  rows  of  large  square  carya- 
tide  pillars,  in  a  line  with  the  door  of  the  sakos ;  beyond  this  ii  a 


[Fig.  4. — Smaller  Temple  at  Abon-Sambul.] 


amaller  hall,  supported  by  four  columns ;  the  sakos,  or  sanctuary,  is 
23  feet  long  by  12  feet  wide,  with  a  pedestal  in  the  centre,  and  at  the 
end  four  coloMal  seated  fi^ives.     With  the  side  or  priests'  rooms, 


there  are  in  all  fourteen  di^rent  chambers.  A  smaller  sock-cat 
temple  at  Abou-sambul  is  greatly  inferior  in  design,  but  has  a  richly 
carved  front  90  feet  long,  in  which  are  six  colossal  figures  hewn  out  of 
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the  rock.  {Fig^  i.)  The  extareme  end  ol  thu  temple  reeohes  76  feet 
into  the  rook. 

Having  thua  deacribed  the  geoAral  plan  and  arrangeinente  of  the 
temples  aa  the  chief  and  moat  charact^riatie  olasa  of  Egyptian  buikl« 
toga,  we  proceed  to  xx>tioe  aome  of  the  principal  elementary  parte  of 
-wmoh  they  are  compoaod. 

The  diveraity  obeervable  in  Egyptian  oolumna  ia  lo  great  that  it  ia 
impoeaible  to  specify  here  all  their  Tarietiea,  which  can  be  underatood 
only  by  atud^ng  the  engravinga  in  the  large  worka  devoted  to 
Egyptian  antiquitiea.  Nor  can  they  be  reduced  to  any  ayatem,  there 
b^ng  no  peculiar  form  of  capital  or  other  diatinct  characteristio 
attaclung  to  any  particular  type  of  column ;  nor  anything  in  regard  to 
proportion  whoreby  they  can  be  clasaified.  There  can  be  little  doubt 
that  the  oldest  and  simpleat  form  of  Egyptian  column  waa  that  ol  a 
plain  square  pier.  From  these,  octangular,  polygonal,  and  eventually 
cylindrical  columns,  were  produced  by  the  aimple  process  o£  cutting 
oif  the  angles.  As  a  genend  rule,  Egyptian  columns,  of  whatever  kind, 
were  vertical  in  profile,  thus  contrasting  in  a  marked  manner  with  the 
sloping  profile  of  the  building.  It  must  not  be  imderstood,  however, 
that  the  shafts  are  either  invariably  or  perfectly  cylindrical,  but  that 
such  was  their  general  form.  There  is  sometimes  a  slight  difference 
between  the  upper  and  lower  diameter ;  or  else  the  shaft  is  cinctured 
at  intervals  by  bandi  consisting  of  three  or  more  rings  encircling  it, 
and  thereby  increasing  the  diameter  in  those  parte.  In  addition  to 
this  species  of  ornament,  the  shaft  waa  yaiioua^  decorated  in  other 
respects,  the  spaces  between  the  bands  being  sometimea  aeiilptured 
with  hieroglyphics ;  at  othera,  reeded,  that  is,  ita  aurlaoe  waa  divided 
into  a  series  of  upright  mouldings,  or  staves,  so  as  to  have  the  appear- 
ance of  a  bundle  of  smaller  pillars  bound  together^  and  whioh,  with 
the  encircling  of  the  shaft  wltn  ring  mouldings,  haa  auggeated  the  idea 
of  their  being  an  imitation  of  reeda^  or  thin  pafan  atena^  banded 
together.  The  kind  of  striating,  or  atripinff,  juat  deacribed,  ia  the 
reverse  of  that  practised  im  the  Doric  and  otaer  Qfeoian  orders^  since 
in  the  latter  it  waa  produced  by  concave  channela,  or  flutinf^  but  ha 
this  by  convex  surfaces.  In  the  rock-cut  tomba  of  Nubia»  Wowerer, 
true-fluted  proto-Dorio  coKuima  occur,  the  only  character  of  the  Cbeek 
Doric  absent  being  the  echinua  moulding  under  the  abaoua :  a  eharac- 
teristic  example  )a  that  of  the  tomb  at  Beni- Hassan.  Under  CoiiUMif 
(col.  44)  is  a  cut  of  an  Ecfptian  column,  now  in  the  British  Muaeum, 
in  which  are  shown  the  caiiouches  of  hieroglyphics  apoken  of  abonrtw 

Egyptian  colunuMi  hare  larely  anr  diatinct  base,  seld<»Ba  more  than  a 
circular  plinth;  but  they  have  &equently  an  ornamental  footings 
which  d^ers  however  from  a  base  in  being  contracted  instead  of 
expanded  below.  It  may  be  described  as  shaped  like  the  calyx  of  a 
flower,  the  resemblance  to  which  is  increaaed  by  its  being  sculptured 
into  some  forms  of  foliage,  so  that  the  shaft  appears  to  be  set  in  and 
rise  out  of  a  plant.  Of  this  description  are  the  bases  of  the  columns  of 
the  temple  at  Latopolis  or  Esn^  By  some  this  haa  been  inaiated  upon 
aa  a  defect  and  as  indicative  of  weakness :  consequently,  contrary  to 
that  law  of  architectiu^  which  prescribes  that  there  should  be  apparent 
aa  well  as  real  strength,  more  especially  where  the  expression  of  solidity 
is  naturally  looked  for.  Still  it  may  not  imreaaonably  be  urged  that, 
aa  in  all  such  cases,  the  judgment  comes  to  the  aid  of  and  corrects  the 
eye  :  what  ia  known  to  be  strong  cannot  fairly  be  said  to  appear  weak ; 
and  the  solidity  of  columns  which  have  stood  the  test  of  some  thou- 
sands of  years  cannot  possibly  be  called  in  question.  It  may  ndeed  be 
argued  that  the  excess  of  strength  which  they  gave  their  structures,  aiMl 
the  prodigious  solidity  and  durabUity  of  the  materials  employed^ 
allowed  the  architects  of  Egypt  to  contract  the  diameter  ol  their 
columns  below,  without  rendering  them  at  all  weak. 

The  most  usual  form  adopted  for  capitals  was  that  of  the  cup  of  tW 
papyrus  or  the  calyx  of  the  lotus,  but  occasionally  of  some  other  flowers, 
with  a  rim  bendi^  downwards,  which  waa  sometimea  quite  circular, 
at  others  jagged,  the  eircumference  being  divided  into  a  number  of 
convex  curves,  forming  so  many  diatinct  petala.  The  six  specimens 
given  in  the  article  Column  (coL  46)  exhibit  two  of  the  Is^ter  and 
three  of  the  first-mentioned  variety  of  the  bell-shaped  capital.  ^ 

From  these  it  will  be  seen  what  variety  prevailed  in  the  decorative 
details,  some  being  out  inlo  diatinct  leaves,  either  convex  or  concave, 
others  embellished  with  aeul^tnre  representing  branches  and  flowers. 
It  will  also  be  peroeiTed  thai,  in  their  general  mass,  the  capitala  ol  thia 
class,  far  from  having  anything  in  common  with  that  of  the  Grecian 
Doric,  bear  a  general  sinnlarii^  to  that  of  the  Corinthian  order,  thoogh 
both  the  foliage  and  ita  anangement  are  of  a  diffeaent  character.  Yet 
there  is  not  now  much  doubt  that  the  Qreek  Corinthian  order  may, 
like  the  Doric,  b#  tneed  to  an  Egyptian  aoiurce.  But  there  exists  an 
exceedingly  wide  diatinction  between  the  SgjptiiA  and  afvery  variety 
of  either  QreciaA  or  Boman  f^t^hi  vomiy^fm  the  abaoua beinx  a 
mere  square  plinth,  eonudaaah^  maUer  than  the  capital.  The 
Egyptian  abacus  ia  anything  but  oamaaaMital  in  itaelf ,  and  would  be  a 


defect,  were  it  not  that  in  the  buildinga  it  ean  Wrdly  be  seen^  owiiB^ 
to  its  smallness  and  the  projeetioa  ci  the  vim  of  the  capital ;  conse- 
quently, unless  it  happened  to  be  very  deep,  it  serves  chiefly  to  detach 
the  capital  from  the  architrave,  and  prevent  that  heaviness  of  appear- 
ance which  would  otherwise  be  occasioned.  The  first  figure  among 
the  specimens  given  under  Column  shows  an  example  of  what  may  be 
termed  the  double  capital,  pecuUar  to  Egyptian  architecture;  for 
above  the  usual  shaped  capital  is  a  square  member,  sculptured  on  each 


of  ita  aidaa  with  an  laia'  head ;  and  on  thia  again  la  placed  a  aecond 
aquare  member,  so  that  instead  of  a  double  this  mav  be  termed  a  triple 
capitaL    The  oolumna  of  the  temple  at  Denderah  {fy,  6)  o£Eer  another 


[Fig,  fi. — Column  from  Denderah.] 


instance  of  the  double  capital  in  some  respects  similar  to,  in  othera 
greatly  difiering  from  the  preceding.  Here  the  lower  capital  oonsiata 
of  four  Isis'  faces,  disposed  so  as  to  form  a  square,  laiger  than  the 
shaft,  the  folds  of  the  head-dress  hanging  down  and  projecting  beyond 
it :  above  each  face  is  a  kind  of  fluted  abacus,  and  above  ia  a  aquare 
member.  The  shaft  also  varies  considerably  from  thoae  ahown  in  the 
preceding  examplea ;  for  instead  of  being  striated  vertically  and  banded 
horizontally,  this  is  covered  with  hieroglyphics  disposed  in  aeries  of 
rings.  Another  remarkable  circumstance  is  the  great  height  of  the 
wikole  capital,  it  being  not  less  than  two-fiftha  of  the  shaft. 

Theva  li  another  species  of  capital  of  wry  frequent  occurrence, 
whieh  ii  diatinct  from  uther  of  the  abetve  two  alames ;  and  although 


[Fif .  6.— Egyptian  CapiUl,  In  the  BritiBh  Museum.] 

its  form  may  at  first  sight  be  considered  uncouth,  it  is  well  calculated 
for  effect.  After  sweeping  out  from  the  sh^  instead  of  eontinuing  to 
expand  aa  it  proceeda  upwarda,  it  alopea  back  ao  aa  to  diminiah  untu  it 
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is  contTMied  again  to  the  diameter  of  the  shaft  itsell  The  decoration 
oonsiBti  in  ite  being  subdivided  into  eight  lesser  sliafts,  insoribed  with 
hieroglyphics,  as  are  likewise  the  faces  of  the  abacus,  which  member 
here  becomes  very  pronounced,  and  oocacdons  a  picturesque  play  of 
light  and  shade.  Capitals  of  this  kind,  as  well  as  other  varieties,  occur 
at  Luzor.  In  their  proportions,  Egyptian  columns  vary  no  less  than 
in  other  particulars,  their  height  amounting  in  some  instances  to  no 
more  than  three  diameters,  in  others  extending  to  eip^t  or  upwards. 
Yet  such  diJOference  is  not  attended  by  any  regularly  corresponding 
one,  either  as  regards  the  column  itself  or  the  parts  connected  with  it. 
Further,  it  is  by  no  means  unusual  to  meet  with  square  pillars  or 
tetrapleuroju,  wiUi  either  a  statue  or  a  caryatide  figure  standing  before 
but  distinct  from  it.  One  of  these  from  Medinet  Abou  is  figured 
under  Atlatttes  (voL  i.  689).  There  are  also  terminal  caiyatide 
columns  at  T^o-rii^kt 

The  Egyptian  entablature  is  so  far  from  displaying  anything  like  the 
same  variefy  as  the  columns,  that  it  is  nearly  uniformly  the  same  in 
buildings  which  differ  very  much  from  each  other  in  regard  to  their 
columns.  Unlike  that  of  tiie  Greeks,  it  conaistB  of  only  two  divisions, 
the  epistylium  or  architrave,  and  the  comioe ;  the  heignt  of  both  being 
'  generally  one-third  of  that  of  the  columns.  More  frequently  than  not 
the  epistylium  was  enriched  with  sculpture  in  hieroglypmos,  which 
circumstance  alone  constitutes  a  great  dmerence  between  the  practice 
of  the  fi^gyptians  and  that  of  the  Greeks.  Another  singularity  is,  that 
the  epistylium  was  included  within  the  convex  moulding  or  t&rua 
carried  up  at  the  an^^  ot  the  building,  and  then  returned  horizontally 
along  the  front,  owing  to  which  the  architrave  itself  (epistylium) 
appears  to  be  returned  downwards,  like^  that  of  a  door  or  window. 
ThJa  will  be  at  once  understood  by  ref ernng  to  the  view  of  Denderah 
ififf'  ^)t  l>y  which  it  will  also  be  seen  that  the  cornice  consists  of  little 
more  than  a  deep  cove  enriched  with  sculpture, — a  form  peculiarly 
adapted  for  effect  in  a  climate  like  that  of  Egypt,  as  it  not  only  casts  a 
bold  shadow  but  receives  a  strong  reflected  light. 

With  the  comioe  the  building  terminated,  for  the  roof  being  a  flat 
terrace,  there  was  no  indication  of  roof;  consequently  EJgyptian  archi- 
tecture is  entirely  destitute  of  what  are  such  expressive  and  highly 
ornamental  features  in  that  of  Greece,  namely,  the  pediment,  antinxao, 
and  ridge  tiles.  By  way  of  indemnity  for  its  deficiency  in  this  respect, 
and  the  sameness  arising  from  it,  greater  latitude  was  allowed  to  it  in 
others.  Not  only  was  there  far  greater  diversity  in  the  forms  and 
ornaments  of  oolumns,  which  do  not  appear  to  have  been  subject  to 
any  regulations  beyond  those  prescribed  either  by  symbolic  aUusions 
or  by  national  taste ;  but  columns  of  very  different  character  appear  in 
the  same  edifice,  and  even  capitals  of  di&rent  design  in  the  same  range 
of  columns.  Another  thing  peculiar  to  Egvptian  buildings  is  the  fre- 
quent use  in  the  external  porticoes  of  temples  of  intercolumnar  waOs, 
or  screens,  that  is,  walls  biult  between  the  columns  and  carried  up  half 
their  height;  thereby  giving  to  the  open  part  of  the  intercolumns 
above  them  somewhat  the  appearance  of  windows.  For  an  example, 
we  again  refer  to  the  view  of  Bendendx,  in  which  instance  these  walls 
are  brought  forward  so  as  to  encase  the  shafts  of  the  columns  between 
them,  and  fling  a  shadow  upon  them.  Like  every  other  part  of  the 
front  in  the  same  edifice,  these  walls  are  decorated  with  scutpture  and 
hieroglyphics ;  for  the  Egyptians  were  exceeding  lavish  of  that  species 
of  embeUishmenty  not  confining  it  to  particular  situations,  as  did  the 
Qreeksy  namely,  to  the  pediment,  frieze,  and  inner  frieze  behind  the 
oolumns,  along  the  walls  of  the  cella,  but  extending  it  over  the  entire 
surface,  in  compartments  forming  tier  above  tier.  These  architectural 
sculptures  were  generally  in  very  low  relief,  and  some  ol  them  also 
occasioiiaUy  in  intagUo,  or  hollowed  into  the  surface  instead  of  pro- 
jecting from  it.  There  are  even  instances  of  a  combination  of  both 
modes,  the  figures  being  outlined  by  a  groove  or  incision,  so  as  to  give 
them  greater  apparent  relief ;  a  mode  that  has  been  denominated  by 
some  intaglio-rilevato.  In  addition  to  this  species  of  enrichment  must 
be  added  that  of  colours  and  gilding :  the  whole  of  the  sculpture  which 
covered  the  walls,  the  capitaJs  of  the  columns,  and  much,  if  not  the 
whole,  ol  the  cdumna  themselves,  and  the  boEuns  and  ceiUngs,  were 
brilliantly  coloured.  The  colours  employed  in  all  parts  of  Egypt  were, 
according  to  Sir  Gardner  Wilkinson  (^'  Anc.  Egyptians/  ilL  801),  red, 
green,  and  blue ;  and  when  black  was  mtroduced  yellow  was  added  to 
harmonise  it  Fairly  to  estimate  the  effect  of  this,  as  it  might  other- 
wise seem,  excessive  polychromatic  decoration,  the  extreme  brilliancy 
ol  the  Egyptian  climate  must  be  constantly  borne  in  mind. 

In  Egyptian  architecture,  even  more  than  in  Grecian,  doorways  are 
oonspicuons  and  important  features,  where  they  oocur  as  distinct  parts 
of  the  design  in  the  form  of  towers ;  sometimes  standing  quite  insulated 
after  the  manner  of  arches  or  gateways;  yet  more  usually  placed 
between  and  connectmg  two  pyramidal  pylons  that  rise  to  a  great 
elevation  above  the  propylon  itedf ;  consequently  such  entrance  is  both 
lower  and  narrower  thui  the  parts  attached  to  itw  In  its  iceneral  form 
the  propylon  or  gateway  resembled  the  temple  itself,  yet  with  this 
difference,  that  the  proportions  of  the  propylon  are  lofty  and  narrow ; 
those  of  the  temple  wide  and  low,  and  its  opening  filled  with  columns 
supporting  the  lintel  or  epistylium.  Their  similarity  in  aU  other  respects 
is  obvious  enough,  owing  to  the  epistylium  of  the  portico  being  re- 
turned and  carried  downwards  just  as  the  lintel  of  the  door  is  in  order 
to  form  its  jambs.  The  outcor  angles  are  similarly  inclined  in  botiii 
case^aad  omantsnted  with  the  same  torus  moulding  on  their  edge.   It 


should  be  understood,  however,  that  the  jambs  of  the  doorwav  were 
for  the  most  part,  not  vertical  next  the  opening,  but  sloped  like  the 
external  angles,  so  that  the  aperture  was  narrower  at  the  top  than  at 
bottom,  which  form  seems  to  have  been  ccnied  by  the  Gre^  in  that 
of  their  doors  and  windows.  The  lintel  and  comioe  above  it  were  also 
proportionably  much  deeper  than  the  epistylium  and  corresponding 
member,  over  columns,  in  order  to  produce  sufficient  mass;  otherwise 
the  effect  would  have  been  both  unarchitectural  and  disagreeable,  too 
much  like  that  of  the  mere  framing  of  a  door,  standing,  although  not 
quite  insulated,  yet  distinct  from  the  rest  of  the  composition.  Some 
idea  may  be  given  of  the  imposing  magnitude  of  such  doorways  or 
propyla,  by  stating  that  the  one  at  Edfou  measures  74  feet  to  its 
summit,  and  51  to  that  of  the  aperture,  which  gives  a  depth  of  28  feet, 
or  nearly  one-third  of  the  whole  height,  for  the  lintd  and  cornice. 

The  magnificence  of  these  propylea  was  greatly  enhanced  by  colossal 
statues  or  obelisks — ^in  some  instances  both — ^placed  on  either  side  of 
the  entrance.  Besides  which  there  were  sometimes  two  or  even  more 
propylea  and  courts  preceding  the  temple,  which  were  in  their  turn 
preceded  by  avenues  of  gigantio  sphinxes  or  crio-sphinxes  (that  is, 
sphinxes  with  rams'  heads).  There  are,  likewise,  instances  of  avenues 
of  oolumns  croesing  the  courts  in  a. line  from  the  entranoe.  The 
remains  at  Luxor  f urmsh  an  example  of  the  kind,  where,  after  the 
first  court  (which  has  a  double  peristyle),  there  is  a  second  with  a 
double  range  of  columns  extendmg  down  it,  that  are  11 4  feet  in 
diameter  and  56  high,  and  bevond  &is  was  a  third  court,  flanked  by 
0(donnades,  consisting  of  double  rows  of  pillars. 

Of  the  domestic  architecture  of  the  Egyptians  there  are  but  few 
vestiges  left  The  so-called  temple-palaces  have  but  little  of  Ihe 
character  of  even  a  royal  residence.  At  Medinet  Abou,  in  Western 
Thebes,  enclosed  within  an  extensive  brick-wall  are  a  temple,  or  build- 
ing that  has  been  called  a  palace,  but  appears  to  be  also  a  temple,  and 
a  much  smaller  structure  which  is  considered  to  have  been  a  royal 
pavilion  erected  by  Barneses  II.  All  that  remains  ol  this  last  is  a 
singularly  picturesque  structure  two  stories  high,  though  it  was 
originally,  no  doubt  a  three-story  building,  with  three  rooms  with 
long-connecting  cornidorB  on  each  floor.  The  chief  front  is  sculptured 
with  ooloesal  figures,  has  wide  window  openings,  and  is  crowned  with 
the  usual  cornice. 

Of  the  mansions  of  the  higher  and  affluent  daesesi,  pretty  nearly  all 
that  is  known  is  derived  from  Egyptian  paintings.  These  have  been 
most  thoroughly  examined  by  Sir  J.  G.  Wilkinson,  and  the  little  it 
it  seems  necessary  to  add  on  this  subject  we  borrow  from  him.  The 
private  houses  ol  the  Egyptians,  and  indeed  all  buildings,  except 
temples  and  temple-palaces,-  appear  to  have  been  built  of  crude  Ix-ick. 
The  town-houses  of  wealthy  citizens  frequently  covered  a  considerable 
space,  were  seldom  more  than  three  stories  high,  and  presented  to  the 
fiireet  either  the  sides  of  the  house  itself,  or  the  walls  of  the  court 
attached  to  it  Sir  Gardner  Wilkinson  ('  Ancient  Egyptians,'  voL  ii. 
101-4),  thus  describes  these  buildings :  "  Their  plans  were  regular, 
the  rooms  being  usually  arranged  round  an  open  area,  or  on  either 
side  of  a  long  passage  to  which  an  entrance-court  led  from  the  street 
The  court  was  an  empty  space,  considerably  laiger  than  the  Roman 
impluvium,  probably  paved  with  stone,  or  containing  a  few  trees,  a 
smiall  tank,  or  a  fountain  in  its  centre ;  aoid  sometimes,  though  rarely, 
a  flight  of  steps  led  to  the  main  entrance  from  without  A  court  was 
frequently  common  to  several  houses :  and  again,  some  of  the  large 
mansions  stood  detached,  and  had  the  advantage  of  several  doors  of 
entrance,  on  two  or  three  different  sides.  They  had  a  portico,  or 
porch,  b^ore  the  front  door  (janua),  supported  on  two  columns,  below 
whose  capitals  were  attached  ribands  or  banners:  the  name  of  the 
person  who  lived  there  being  occasionally  painted  within,  on  the  lintel, 
or  impoets  of  the  door;  and  sometimes  the  portico  comosted  of  a 
double  row  of  oolumns,  between  which  stood  colossal  statues  of  the 
king.  A  line  of  trees  ran  parallel  with  the  front  of  the  house ;  and, 
to  prevent  injuries  from  cattle  or  from  any  accident,  the  stems  were 
surrounded  by  a  low  wall,  pierced  with  square  holes  to  admit  the  air. 
The  height  of  the  portico  was  about  twelve  or  fifteen  feet,  just  exceed- 
ing that  of  the  c(»nice  of  the  door,  which  was  only  nosed  by  its 
threshold  above  the  level  of  the  ground.  On  either  side  of  the  main 
entrance  was  a  smaller  door,  which  stood  at  an  equal  distance  between 
it  and  the  side  wall,  and  was  probably  intended  for  the  servants,  and 
those  who  came  on  business.  On  entenng  by  the  porch,  you  passed  into 
an  o^n  court  {cnda,  or  hall),  oontaining  a  nkondara,  or  receiving-room, 
for  visitors.  This  building,  supported  by  oolumns,  decorated  with 
banners,  was  dosed  only  at  the  lower  part  by  intercolumnar  panels, 
over  which  a  stream  of  cool  air  was  admitted,  uid  protection  from  the 
rays  of  the  s\m  was  secured  by  an  awning  that  covered  it  On  the 
opposite  side  of  the  court  was  another  door,  the  approach  to  the  man- 
cfora  from  the  interi<»r ;  and  the  master  of  the  house,  on  the  announce- 
ment of  a  stranger,  came  in  that  way  to  receive  him.  Three  doors  led 
from  this  court  to  another  of  larger  dimensions,  which  was  ornamented 
with  avenues  of  trees,  and  communicated  on  the  right  and  left  with 
the  interior  of  the  house ;  and  this,  like  most  of  the  large  courts,  had 
a  back  entrance  (potHcum),  through  a  central  and  lateral  gateway. 
The  arrangements  of  the  interior  was  much  the  same  on  either  side  of 
the  court :  six,  or  more  chambers,  whose  doon  faced  those  of  the 
opposite  set,  opening  on  a  corridor  supported  by  columns  on  the  right 
and  left  of  an  area^  which  was  shade!|.|iXJkjl^^blQr9ilol:^^^4t 
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the  upper  end  of  one  of  these  areaa  was  a  sitting-room  which  faced  the 
door  leading  to  the  great  court ;  and  over  this  and  the  other  chambers 
were  the  apartments  of  the  upper  story.  Here  were  also  two  small 
gateways  looking  upon  the  street."  The  floore  were,  made  of  stone,  or 
cement ;  the  roofs  were  supported  by  rafters  of  the  date-tree  arranged 
close  together,  and  sometimes  Taulted,  being  built  like  the  rest  of  the 
house  of  crude  brick.  On  the  top  of  the  house  was  a  terrace,  covered 
by  a  roof  supported  by  columns.  The  porticoes,  walls,  ceilings,  &c., 
were  all  elabOTately  painted  in  patterns.  The  country-houses  of  the 
nobles  were  very  commodious  mansions,  with  spacious  gardens,  fish- 
ponds, farmhouses,  granaries,  &c.,  attached.  "  Some  large  mansions 
appear  to  have  been  ornamented  with  propyla  and  obelisks,  like  the 
temples  themselves;  it  is  even  possible  that  part  of  the  building 
may  have  been  consecrated  to  religious  purposes,  as  the  chapels  of 
other  countries,  since  we  find  a  priest  engaged  in  presenting  offerings 
at  the  door  of  the  inner  chambers;  and,  indeed,  but  from  the 
presence  of  the  women,  the  form  of  the  garden,  and  the  style  of  the 
porch,  we  should  feel  disposed  to  consider  it  a  temple  rather  than  a 
place  of  abode.  The  entrances  of  large  villas  were  generally  through 
folding-gates,  standing  between  lofty  towers,  as  in  the  propyl89a  of 
temples,  with  a  small  door  at  each  side;  and  others  had  merely 
folding-gates  with  imposts  surmoimted  by  a  cornice.  A  wall  of  circuit 
extended  round  the  premises ;  but  the  courts  of  the  house,  the  garden, 
the  offices,  and  all  the  other  parts  of  the  villa,  had  each  their  separate 
enclosure.  The  walls  were  usually  built  of  crude  brick ;  and  in  damp 
places,  or  when  within  reach  of  the  inundation,  the  lower  part  was 
strengthened  by  a  basement  of  stone.  They  were  sometimes  orna- 
mented with  panels  and  grooved  lines,  generally  stuccoed ;  and  the 
summit  was  crowned  either  with  Egyptian  battlements,  the  usual 
cornice,  a  row  of  spikes  in  imitation  of  spear-heads,  or  with  some 
fancy  ornament."    (Wilkinson,  u.  1 28. ) 

One  other  class  of  structures — ^the  tombs — ^requires  a  word  of 
notice  since,  besides  possessing  some  points  of  architectural  interest,  it 
is  from  them  that  we  derive  by  for  the  greater  part  of  our  knowledge 
of  the  arts  and  civilisation  of  ancient  Egypt.  Of  these,  the  oldest  and 
most  important,  if  we  omit  the  pyramids,  are  the  tombs  of  the  Theban 
kings,  in  the  valley  of  Biban-el-Meluk,  which  are  excavations  in  the 
solid  rock,  often  of  great  extent.  Many  of  them  have  a  rich  archi- 
tectural entrance  £a^e,  and  all  have  their  interior  walls  covered  with 
paintings  and  hieroglyphs  of  exceeding  value  from  the  information 
they  afford  respecting  the  manners,  customs,  and  history  of  the 
people.  Of  these  tombs,  the  most  famous  ia  that  of  Manepthah,  who 
built  the  great  hypostyle  hall  at  Elarnak,  which  extends  in  a  sloping 
direction  for  about  350  feet  into  the  moimtain,  and  which  terminates 
in  a  spacious  chamber,  in  which  stood  the  costly  sarcophagus.  Many 
of  the  later  tombs  are  commonly  of  crude  or  imbumt  brick.  These 
tombs  have  a  peculiar  interest  in  connection  with  the  history  of  archi- 
tecture, as  presenting  unimpeachable  evidence  of  ^the  remote  antiquity 
of  the  invention  of  the  arch.  A  tomb  at  Thebes,  which  belongs,  according 
to  Wilkinson,  to  the  reign  of  Amunoph  I.  (b.c.  1540)  has  a  vaulted 
brick  roof ;  and  in  a  tomb  at  Sakkara  of  the  time  of  Psamaticus  II. 
(b.o.  600),  whose  name  is  engraven  on  it,  occurs  an  arch  of  stone. 
But  though  these  and  other  examples  prove  that  the  Egyptians  were 
acquainted  with  the  theory  of  the  arch,  they  appear  only  to  have 
employed  it  in  pyramids,  tombs,  and  undei^ound  structures. 

EIDER  DOWN.  This  beautiful  substance  is  obtamed  from  one 
species  of  the  duck,  called  the  eider  duck,  found  extensively  in  the 
icy  seas  of  the  north.  There  are  two  kinds  of  eider  down,  the  live  and 
the  dead.  The  live  down  consists  of  the  exquisitely  light  feathers 
which  the  duck  strips  off  from  herself  to  keep  her  progeny  warm  in 
the  eggs.  Its  lightness  and  elasticity  are  such  that  two  or  three  pounds 
of  it,  squeezed  into  a  ball  which  may  be  held  in  the  hand,  will  swell 
out  to  such  an  extent  as  to  fill  a  case  large  enough  for  the  foot-covering 
of  a  bed.  The  quantity  of  down  afforded  by  one  duck  during  the 
whole  period  of  laying  is  about  a  pound.  The  down-gatherers  are 
obliged  to  be  cautious  not  to  carry  their  somewhat  cruel  robbery  too 
far,  or  the  ducks  will  not  again  return  to  the  same  spot.  Any  district 
in  which  the  eider  duck  is  willing  to  settle  is  regarded  as  a  valuable 
property  in  Norway  and  Iceland,  and  the  landowners  do  their  best  to 
encourage  their  settlement.  The  dead  down  is  that  which  is  taken 
from  the  dead  duck ;  it  is  inferior  to  the  live  down.  Eider  down  is 
used  chiefly  in  connection  with  beds  and  bedding. 

EIDOORAPH,  from  the  Greek  words  cTSor,  a  form,  and  ypd^fxa,  to 
draw,  is  an  instrument  invented  in  the  year  1821,  by  the  late  IVofessor 
Wallace  of  Edinburgh,  and  described  in  the  '  Transactions  of  the  Royal 
Society  of  Edinburgh,'  vol.  xiii.  It  is  a  species  of  pantograph,  and, 
like  the  latter,  it  is  used  for  the  purpose  of  copying  plans  or  other 
drawings  on  the  same  or  on  different  scales. 

A  rod  or  beam  a  b  of  brass,  30  inches  long  and  five-eighths  of  an 
inch  square,  and  made  hollow  for  the  sake  of  being  light,  slides  freely 
througn  a  hollow  rectangular  socket  o,  whose  length  is  4}  inches ;  from 
the  lower  surface  of  this  socket  projects  a  steel  pin  of  a  conical  form, 
and  serving  as  an  axis ;  the  pin  entering  into  a  tube  of  a  corresponding 
form  whi(£  stands  vertically  on  a  cylindrical  mass  D  of  metal.  The 
mass  servea  as  a  base  for  the  whole  instrument ;  and  while  the  beam 

▲  B  may  slide  horizontallv  in  the  socket  c,  it  is  capable  of  turning  with 
the  socket  upon  the  vertical  axis  in  the  tube.    Each  end  of  the  beam 

▲  B  oairies  a  short  tube  in  a  vertical  position,  and  through  this  passes 


the  conical  axle  of.  a  wheel  or  pulley  e  or  F,  which  is  placed  below  the 
beam ;  these  wheels  are  precisely  equal  in  diameter,  and  are  capable  of 
turning  freely  on  their  centres  in  a  horizontal  plane. 


The  vertical  edge  of  each  of  these  wheels  is  grooved  so  as  to  receive 
a  piece  of  very  thin  watch-spring  a  E  b,  c  v  d ;  and  the  ends  o^  and  f, 
6  and  d  are  connected  by  a  steel  wire ;  the  pieces  of  watch-spring  are 
made  fast  near  k  and  F  to  the  circumferences  of  the  wheels,  in  order 
to  prevent  them  from  slipping  on  those  circumferences ;  a  Bmall  move- 
ment for  the  sake  of  adjustment  only  being  allowed.  Swivel  screws 
at  c  and  d  serve  to  tighten  or  relax  the  band  as  taay  be  necessaiy. 

Under  each  of  the  wheels  E,  F,  is  fixed  a  rectangular  socket  similar 
to  0,  and  in  this  slides,  horizontally,  a  rectangular  arm  oh,  k l,  each  of 
which  is  27i  inches  long :  these  arms,  which  turn  with  the  wheels 
E  and  F,  are  adjusted  by  means  of  the  screws  at  c  and  c2,  so  as  to  be 
always  parallel  to  one  another.  At  L  is  fixed  a  tracing  point,  like  that 
of  a  pantograph ;  and  at  a  a  pencil  in  a  socket  or  tube ;  the  tracer  and 
pencil  are  to  be  always  in  a  straight  line,  passing  through  the  oommom 
axis  of  the  mass  D,  and  of  the  socket  c.  The  pencil  is  made  to  press 
gently  on  the  paper  by  weights,  but  it  is  capable  of  bdng  raised  from 
thence  at  pleasure  by  means  of  a  lever,  one  end  of  which  is  connected 
with  the  socket  which  carries  it,  and  to  the  other  is  attached  a  string 
which  is  to  be  pulled  by  the  operator  when  necessary :  this  movement 
of  the  pencil  carrier  is  facilitated  by  means  of  small  mction  roUers. 

The  beam  a  B  is  divided  on  its  upper  face  in  100  or  1000  equal  psrta^ 
and  divisions  equal  to  these  are  set  on  the  upper  face  of  each  arm 
o  H,  K  L.  By  these  divisions  the  distances  of  a  and  B  from  the  axis 
of  D  may  have  any  given  ratio  to  one  another,  and  a  o,  B  L  may  respect- 
ively be  made  equal  to  the  last-mentioned  distances.  Thus,  the  isosceles 
triangles  gad,  d  b  l  will  always  be  similar  to  one  another ;  and  the 
figure  described  by  the  movement  of  the  pencil  at  o  will  be  similar  to 
the  original  figure  over  which  the  tracer  at  L  may  be  made  to  pan. 
Consequently,  a  given  plan  or  drawing  may  be  enluged  or  reduced  in 
any  required  proportion. 

Professor  WaUace  contrived  an  instrument  which  he  called  a 
'  Chorograph,*  for  describing  on  paper  any  triangle,  having  one  side  and 
all  its  angles  given ;  also  for  constructing  two  similar  triangles  on  two 
given  straight  lines,  having  the  angles  given.  See  'Geometrical 
Theorems,*  &c.    By  William  Wallace,  LL.D.    Edinburgh,  1839. 

EIGHTH  (in  music),  the  octave  or  eighth  note  of  the  diatonio 
scale.  It  is  a  perfect  concord  [Concord],  and  in  harmony  is  aoeom* 
panied  by  ^e  5th  and  3rd;  but  being  almost  identical  with  the  base 
note,  it  may  form  a  i>art  of  any  chord,  or  be  omitted  at  discretioD. 

EISTEDDFOD,  from  dtledd  to  sit;  a  meeting  or  assembly.  This 
term  was  more  especially  used  as  the  name  for  the  session  of  the  bards 
and  minstrels  which  was  held  in  Wales  for  many  centuries.  [Babd.] 
Near  the  close  of  the  last  century  some  Welsh  gentlemen  determined 
to  endeavour  to  establish  bardic  meetings.  The  experiment  proved 
extremely  popular,  and  ever  since  periodical  meetings,  to^  which  the 
name  of  Eisteddfod  has  been  given,  have  been  held  successively  in  the 
principal  towns  in  Wales.  The  principal  object  of  these  modem 
eisteddfodau  has  been  to  encourage  the  study  of  the  Welsh  tongue, 
and  to  keep  alive  a  national  spirit;  and  with  that  view  prises  are 
awarded  to  the  best  Welsh  poet,  the  best  player  on  the  Welsh  harp 
of  national  melodies,  &c. 

EJECTMENT  is  the  name  of  an  action  at  law,  by  which  a  party 
entitled  to  the  immediate  possession  of  lands  or  other  corporeal 
hercditamente  may  recover  that  possession  from  the  party  wrongfully 
withholding  it. 

Since  the  disuse,  and  subsequent  abolition,  of  real  actions,  it  has 
become  the  only  legal  mode  of  trying  the  title  to  lands  and  tenements. 
The  procedure  in  it  was  re-modelled,  and  is  now  r^^ulated  entirely 
by  the  Common  Law  Procedure  Act  of  1852. 

The  old  remedy  by  ejectment,  better  known  aaJchn  DoeT.  Rid^ard 
jRoe,  was  founded  almost  entirely  upon  a  succession  of  lend  fictions, 
and  it  is  therefore  necessary  to  give  a  short  account  of  ite  nistory  and 
the  proceedings  under  it. 

Originally  this  action  was  brought  by  any  person  having  a  leaw  of 
lands,  to  repair  an  injury  done  him  by  dispossession ;  but  gradually  it 
became  the  means  of  indirectly  bringing  in  question  the  title  to  the 
lands,  which  was  thus  collateraUy  tried  with  the  supposed  trespass. 
For  this  purpose  it  was  necessary  that  the  claimant  should  enter  upon 
the  lands  in  order  to  empower  y;9.|!(Lt<>pat|t«tea  iMMe  for  yean  who 
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would  be  capable  of  receiving  the  injury  of  dispofiseBsion.  A  lease  for 
je&TQ  was  therefore  stated  to  have  been  made  by  the  party  ^^Uitnitig  title 
to  the  plaintiff,  who  was  a  fictitious  person,  John  Doe.  It  was  also  stated 
that  the  lessee,  in  consequence  of  the  demise  to  him,  entered  into  the 
premises,  and  that  the  defendant,  who  was  also  a  fictitious  person, 
Bichard  Roe,  and  called  the  casual  Rector,  entered  thereupon  and 
ousted  the  plaintifi^,  for  which  ouster  the  plaintiff  brought  his  action. 

A  notice  professing  to  be  written  by  the  casual  ejector  to  the  tenant 
in  possession  of  the  premises,  advised  him  to  appear  in  court  at  a 
certain  time  and  defend  his  title ;  otherwise  he,  the  casual  ejector, 
would  suffer  judgment  to  be  had  against  him,  by  which  means  the 
actual  tenant  would  inevitably  be  turned  out  of  possession. 

The  declaration,  in  the  action,  formally  stated  the  lease,  entry,  and 
ouster,  and  it  and  the  notice  were  then  served  upon  the  tenant  in 
possession  of  the  premises,  who  had  thus  an  opportunity  of  defending  his 
title.  If  he  omitted  to  do  so  within  a  limited  time,  he  was  supposed 
to  have  no  right ;  and  upon  judgment  being  obtained  against  the  casual 
ejector,  the  real  occupier  was  turned  out  of  possession  by  the  sheriff. 

If  the  tenant  applied  to  be  made  a  defendant,  he  was  allowed  to 
appear  upon  condition  that  he  entered  into  a  rule  of  court  to  confess 
at  the  trial  of  the  cause  four  of  five  requisites  for  the  maintenance  of 
the  plaintiff's  action — the  lease  of  the  lessor,  the  entry  of  the  plaintiff, 
the  ouster  by  the  tenant  himself,  and  the  possession  by  the  tenant. 
These  requisites  were  wholly  fictitious ;  and  if  the  plaintiff  should  put 
the  defendant  to  the  proof  of  them,  he  would  of  course  be  nonsuited 
at  the  trial ;  but  the  stipulated  confession  of  lease,  entry,  and  ouster 
being  made,  the  case  then  rested  upon  the  merits  of  the  title  only, 
and  the  cause  went  to  trial  under  the  name  of  the  fictitious  lessee  on 
the  demise  of  the  lessor,  who  was  the  person  really  claiming  title 
against  the  defendant. 

The  lessor  was  bound  to  make  out  on  the  trial  his  title  to  the 
premises;  and  if  he  did  so  in  a  satisfactory  manner,  judgment  was 
given  for  the  nominal  plaintiff,  and  a  writ  of  possession  went  to  the 
sheriff  to  deliver  up  the  possession  to  him,  under  which  process  it  was 
in  fact  delivered  to  the  real  claimant.  If  it  appeared  that  the  person 
claiming  title  had  no  right  of  entry,  that  is,  no  right  to  the  immediate 
possession,  he  could  not  maintain  his  action. 

The  Common  Law  Procedure  Act,  1852,  has  abolished  the  fictions 
above  alluded  to,  by  substituting  for  the  declaration  J)oe  v.  Jloe  and 
the  notice  by  JRoe  to  the  tenant  in  possession,  a  single  writ,  directed 
to  the  tenant  in  possession,  in  which  the  plaintiff  asserts  his  right  to  the 
property  described  in  it.  If  the  tenant,  or  his  landlord  who  is  entitled 
to  notice  from  the  tenant,  disputes  the  claimant's  right,  one  or  other 
must  appear  and  defend  the  action,  the  appearance  being  construed  to 
be  a  denial  of  the  title  of  the  claimant,  on  which  the  parties  may 
proceed  to  trial.  If  the  tenant  or  his'  limdlord  does  not  appear,  the 
claimant  obtains  an  ordinary  judgment  by  default,  on  which  the 
sheriff  gives  him  possession. 

A  mortgagee  may  maintain  an  action  of  ejectment  against  the 
mortgagor  to  gain  possession  of  the  mortgaged  premises  without 
giving  any  notice,  unless  the  moi*tgagor  is  protected  by  the  covenant 
for  quiet  enjoyment  until  default.  Ue  may  also  eject  the  lessee,  to 
whom  the  mortgagor  has  made  a  lease  subsequent  to  the  mortgage, 
without  giving  him  notice  to  quite.  Where  the  right  of  the  tenant  to 
retain  the  possession  has  ceased  by  effluxion  of  time,  by  a  legal  notice 
to  quit,  or  by  the  commission  of  an  act  of  forfeiture,  a  landlord  may 
bring  an  ejectment  against  his  tenant ;  and  various  other  persons  who 
have  a  right  of  entry  in  law  upon  the  premises  may  take  advantage  of 
the  same  remedy. 

The  time  within  which  an  action  of  ejectment  may  now  be  brought 
is  regulated  by  the  3  &;  4  Will.  lY.  c.  27,  which  enacts  that  no  person 
shall  bring  an  action  to  recover  any  land  or  rent  but  within  twenty 
years  next  after  his  right  to  bring  such  action,  or  that  of  the  person 
through  whom  he  claims,  shall  have  first  accrued.  The  third  section 
fixes  the  time  at  which  the  right  shall  be  deemed  to  have  first  accrued. 
(Blackstone's  '  Commentaries,'  Mr.  Kerr's  edit,  voL  iiL  p.  206.) 

ELAENE.      [NONTLENE.] 

ELiEOPTENS.    [Essential  Oils.] 

ELAlDICACID.    [Oleic  Acid.J 

ELAIDINE,  a  fatty  substance,  of  uncertain  composition,  produced 
b^  the  notion  of  nitrous  acid  upon  certain  oils,  as  olive  and  almond 
oil,  &C.  This  substance  is  white,  inodorous,  insoluble  in  water,  and 
fusible  at  95''  Fahr.  It  is  soluble  in  ether,  and  in  200  times  its  weight 
of  boiling  alcohol ;  when  treated  with  potash  it  saponifies,  giving  rise 
to  glycerin,  and  a  peculiar  aoid  which  has  been  called  elaKdic  add. 
This  acid  is  solid,  fusible  at  112**  Fahr.,  and  is  partially  distilled  by  ex- 
posure to  a  strong  heat.    [Oleic  Acid.] 

ELAIODIC  ACID.    [Ricinolio  Acid.] 

ELALDEHTD.  When  aldehyd  is  kept  for  some  time  in  sealed 
tubes,  it  is  converted  into  two  polymeric  bodies,  mekUdekyd,  a  hard 
crystalline  inodorous  solid,  and  eUUdekyd,  which  is  a  liquid.  [Othyl, 
Hydride  op.1 

ELASTICITY.  When  the  form  of  a  body  is  affected  by  the  pres- 
sure of  another  extraneous  to  it,  the  re-acting  force  by  which  it 
sustains  or  tends  to  remove  that  pressure  is  its  elasticity.  This  energy- 
of  restitution  is  thus  defined  by  B'Alembert : — "  La  force  elastique  est 
une  propridt^  ou  puissance  des  corps,  au  moyen  de  laquelle  ils  se 
r^tablissent  dans  la  figure  et  Ntendue,  qu'une  cause  extdrieure  leur 
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avait  fait  perdre."  The  term  has  been  very  loosely  used  in  popular 
yrorks,  which,  instead  of  furnishing  an  exact  and  general  idea  of  this 
force,  are,  in  general,  limited  to  the  phenomena  exhibited  by  elastic 
solid  bodies ;  and  to  this  imperfect  notion  of  elastic  force  we  are  to 
attribute  the  discrepancies  of  treatises,  some  of  which  used  to  repre- 
sent water  as  p^fectly  inelastic,  some  (as  the  more  modem  treatises) 
as  perfectly  elastic.  The  cause  of  elasticity  then  belongs  to  the  theory 
of  molecularity,  its  effects  in  aggregate  masses  to  mechanics. 

The  equilibrium  of  the  mdecides  of  soUd  bodies  is  almost  completely 
dependent  on  their  own  mutual  actions  and  quantity  of  heat.  These 
forces  determine  certain  mean  places  for  the  constituent  particles,  to 
which  points  of  stable  equilibrium  they  tend  to  return  when  removed 
a  little  from  them  by  an  external  force.  This  removal  may  be  such 
as  to  effect  in  the  mass  either  compression  or  extension,  infleidon,  or 
torsion,  and  therefore  their  elastic  force  is  capable  of  being  exhibited  in 
all  these  ways.  It  is  demonstrated  in  fiuids  only  by  £heir  compressi- 
bility, while  in  gases  it  acts  as  a  predominant  living  force  which 
would  refuse  any  position  of  equilibrium  to  the  constituent  particles 
without  external  pressure,  and  is  proportional  to  such  pressure  uni- 
formly exercised. 

When  heat  is  applied  to  a  solid  elastic  body,  that  is,  when  its 
temperature  is  raised,  the  particles  seek  a  different  position  of  equili- 
brium more  remote  from  each  other  than  before.  But  while  this  heat 
is  much  below  that  necessary  for  friction,  or  for  destroying  the  fibrous 
formation  of  organized  matter,  the  stability  of  the  removable  particles 
is  but  little  affected,  and  experiment  shows  that  there  is  scarcely  any 
change  of  ^  elasticity.  In  fluids  the  compressibility  obtains  a  greater 
range,  while  in  gases,  where  no  countervailing  force  of  attraction  is 
sensible,  the  increase  of  temperature  is  accompanied  by  a  proportional 
increase  of  elastic  force. 

Amongst  bodies  whose  elasticity  is  very  apparent,  we  may  enume- 
rate glass,  ivory,  caoutchouc,  sponges,  and  fibrous  substances,  as  beams, 
muscles,  and  artificial  webs,  some  g^ums,  steel,  and  all  the  gases  and 
vapours.  In. gases  and  vapours  its  effects  may  be  produced  to  any 
extent,  but  tiiey  are  limited  in  solids  by  their  softness  and  facility  of 
fusion,  as  in  wax,  lead,  &c. ;  by  their  absorption  of  moisture,  as  in 
clay,  feathers,  catgut,  straw ;  or  by  their  friability,  as  in  glass,  dry 
resins,  and  copper  or  iron  which  have  been  exposed  to  a  stream  of 
ammoniacal  gas. 

Suppose  an  elastic  string,  or  lamina,  to  be  fixed  at  one  end,  and  at 
the  other  stretehed  by  a  force  T,  which  will  also  represent  its  tension; 
if  this  force  be  increased  by  a  small  quantity  t,  an  additional  length  I 
would  be  given  to  the  string,  or  lamina;  the  whole  tension  now  is 
T  -¥  ^,  and  if  we  again  adtt  a  force  t,  since  the  physical  condition  of  the 
body  is  sensibly  the  same  as  before,  the  same  length  I  will  again  be 
added,  and  generally  the  additional  extension  should  be  proportional 
to  the  additional  tension :  this  law  is,  however,  only  approximative,  for 
it  is  manifest  that  a  force  tending  to  produce  either  extension  or  con- 
traction may  be  applied  which  would  cause  the  body  to  break,  and 
near  these  limite  the  law  would  vary  considerably  from  simple  pro- 
portionality. Let  a  horizontal  elastic  lamina  a  B  be  fixed  by  a  screw 
at  A,  and  having  been  stretehed  by  a  known  weight  o  at  b,  let  it  be 


screwed  also  at  that  point,  when  ite  tension  will  evidently  be  equal  to 
the  weight  appended ;  let  the  beam  D  b  of  a  bakmce  F  be  sustained  at 
D,the  middle  of  a  B  through  a  drilled  orifice'c?,  and  be  attached  to  a 
string  passing  over  the  fixed  pulley  c,  which  string  also  sustains  a 
weight  p,  which  is  an  exact  counterpoise  to  the  weight  of  tiie  scale  and 
beam  so  that  they  may  produce  no  deflection  of  themselvra  in  a  B ; 
then  if  a  small  weight  be  put  into  the  scale,  the  lamina  a  D  B  will  be 
bent  into  the  form  a  (is,  with  a  deflection  Dcf  from  its  original 
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pofdtion,  which  ma,j  be  estunated  with  greater  accuracy  by  a  hand  q  b 
attached  to  the  pulley.  An  extension  a  (i  b  —  ▲  D  b  will  thuB  be  pro- 
duced, as  well  as  an  increase  of  tension,  which  may  then  be  compared 
by  the  common  laws  of  statics ;  and  the  experiments  show  that  as 
long  as  the  added  weights  are  small, ''  this  extenrion  is  proportional  to 
the  increase  of  tenaion"  This  law  is  that  expressed  by  Hooke :  ''  Ut 
Untio  tie  vis" 

When  a  uniform  elastic  string  is  suspended  vertically  it  will  be 
stretched  by  its  own  weight.  The  tension  varies  from  point  to  point, 
and  is  everywhere  proportional  to  the  portion  of  the  string  of  which  it 
supports  the  weight.  If  y  be  a  portion  of  the  stretched  string  corre- 
sponding to  a  portion  x  of  the  same  unstretched,  and  y  +  A  y»  ^  +  A  ^i 
another  corresponding  pair  of  portions  greater  than  the  former,  and  a 
the  whole  lengibh  of  the  string  in  its  natural  state,  the  extension  A  y— 
A  ^  of  the  element  A  ^  is  proportional  to  the  weight  of  the  remaining 
portion  a  —  (;v  +  A  ^)  of  the  string ;  hence  if  g  denote  the  weight  of  a 
imit  of  the  string,  and  e  the  index  of  elasticity  peculiar  to  the  sub- 
stance, we  have  xUtunately  [Differential  Calculus]  _Jf  —  l=^e(a 

dx 
—  x),  and  therefore  by  the  rules  of  the  Integral  CcUculut  y-~x=ge 

{ax  --  ^  ),  to  which  no  arbitrary  constant  need  be  added,  because  y 
commences  at  the  same  point  with  x:  if  we  now  make  a;=a,  we  find 

that  ^  ~ .  a'  expresses  the  extension  of  the  entire  string. 
A 

Similar  principles  may  be  easily  applied  to  determine  the  form  of 
an  elastic  string  suspended  from  two  points,  and  stretched  by  its  own 
weight ;  but  in  this  case  the  curve  (which  differs  from  the  common 
catenary)  cannot  be  considered  as  accurately  determined  without  taking 
into  account  the  elasticity  of  inflexion  as  well  as  that  of  extension. 
The  mere  mathematical  problem  may  be  seen  in  most  mechanical 
treatises.  (Price's  *  Calculus,'  voL  iii.  chap.  5 ;  Foisson, '  M^canique ; ' 
consult  also  Lagrange,  '  Mec.  Analytique,'  for  the  method  of  intro- 
ducing the  condition  of  elasticity  in  a  system  at  rest.) 

An  important  practical  branch  of  this  subject,  on  the  strength  of 
beams,  which  has  been  much  advanced  by  Mr.  Peter  Barlow,  and  the 
more  recent  experiments  of  Mr.  Eatf>n  Hodgkinson,  of  Manchester,  we 
reserve  for  a  future  article.     [Strength  of  Beams.] 

When  a  uniform  elastic  strings  fixed  at  one  extremity  and  stretched 
by  a  force  applied  at  the  other  extremity,  is  abandoned  to  itself,  it 
will  return  to  its  original  form  after  a  series  of  contractions  and  ex- 
pansions, the  force  which  solicits  each  point  being  proportional  to  its 
distance  from  its  original  place,  though  the  successive  oscillations  go 
on  rapidly  diminishing  in  extent  in  consequence  of  the  resistances 
enoountei-ed.  The  same  law  applies  to  the  displacements  of  the  mole- 
cules of  elastic  fluids  and 'gases. 

For  the  laws  of  the  mutual  impact  of  elastic  bodies,  see  the  article 
Collision,  &c.  If  a  body  is  attached  to  an  elastic  string,  which  at  the 
other  extremity  is  fixed,  and  be  projected  in  any  direction,  the  resolved 
part  of  the  c^itrifugal  force  which  acts  in  the  direction  of  the  length 
of  the  string  tends  to  stretch  it,  and  the  centripetal  force  will  be  pro- 
portional to  r-~c,  r  being  the  length  of  the  stretched  and  c  of  the 
unstretched  string :  this  force  is  attractive  when  r  is  greater  than  c, 
and  repulsive  when  less.  Hence  if  we  conceive  a  circle,  of  which  the 
centre  is  the  fixed  point,  and  the  radius  equal  to  c,  the  portions  of  the 
orbit  described  externally  to  the  circle  are  concave,  and  those  internally 
are  convex  relatively  to  the  centre  of  the  circle,  and  there  are  as  many 
points  of  contrary  fiexion  [Curve]  as  there  are  intersections  of  the 
trajectory  and  circle.  Neither  the  law  of  tiie  periodic  times  nor  the 
form  of  the  orbit  is  similar  to  those  belonging  to  the  earth  and  planets : 
the  supposition,  therefore,  that  attraction  between  the  great  masses 
which  compose  the  solar  system  is  conducted  through  the  medium  of 
interposed  and  invisible  elastic  strings  is  unfounded 

When  an  elastic  string,  fixed  at  one  end,  is  bent  by  a  weight  or  other 
force  applied  at  a  given  point,  the  elasticity  of  inflexion  acts  normally 
at  each  point  of  the  curve,  and  is  some  function  of  the  curvature  at 
that  point.  It  is  usual  to  suppose  it  proportional  to  the  simple  cur- 
vature. On  this  supposition  the  figure  of  an  elastic  lamina  in  a  vertical 
position,  fixed  at  its  lower  point,  and  bent  by  a  small  weight  applied  at 
the  top,  may  be  determined.  This  problem  has  been  treated  by  Euler, 
Lagrange,  and  Poisson.  The  English  reader  may  find  the  varieties  of 
the  elastic  curve  discussed  in  the  appendix  to  Whewell's  Mechanics. 

The  elastic  force  of  a  twisted  string  follows  a  law  precisely  similar  to 
that  of  one  which  is  only  stretched  :  the  latter  is  proportional  to  the 
extension,  the  former  to  the  torsion.  Thus,  if  a  cylindrical  elastic 
thread,  fixed  at  one  extremity,  be  twisted  by  a  force  applied  perpen- 
dicularly to  its  length,  any  straight  line  taken  along  the  surface  of  the 
cyhnder  wiU  be  converted  into  a  helix ;  and  with  a  double  torsion  the 
circular  arc  through  which  each  pint  has  been  removedf  from  its 
original  place  is  doubled.  And  smce  this  circular  arc  may  be  sub- 
divided into  any  number  of  equal  arcs,  the  successive  resistances  of  the 
el^ticity  to  the  additional  torsions  are  equal,  supposing  each  pre- 
ceding resistance  to  be  sustained.  Therefore  the  accumulated  force  of 
torsion  18  proportional  to  the  angle  through  which  an  index  would 
move  if  fixed  at  any  point  perpendicularly  to  the  length  of  the  cylinder, 
or  m  the  prolongation  of  its  radius :  but  this  law  has  limits  as  well  as 
that  for  the  elasticity  of  extension;  for  the  torsion  may  be  continued 


until  a  strain  is  produced,  when  there  will  of  course  be  an  accompanying 
diminution  of  elastic  force. 
Let  AB  represent  an  elastic  string,  suspended  vertically  from  the 


z£^ 


point  A,  and  attached  at  b  to  a  cylindrical  body  D£,  of  which  the  axis 
B  c  is  in  the  direction  of  the  string  produced,  the  string  being  primi- 
tively in  an  untwisted  state.  Let  the  cylinder  be  turned  round  its 
axis  through  an  angle  f  b  q,  or  a,  which  measures  the  torsion  generated 
in  A  B,  and  also  the  elastic  force  tending  to  bring  the  system  back  to 
its  original  state.  Let  the  restraining  force  be  now  removed,  and  the 
cylinder,  abandoned  to  itself,  will  return  to  its  original  place  after  a 
series  of  isochronous  oiicillations,  which  are  gradually  diminished  by 
the  resistance  of  the  air  and  by  the  internal  resistanoes  of  the  molecules 
of  A  B  during  the  processes  of  being  twisted  and  untwisted. 

Let  S  m  stand  for  an  element  of  the  cyli)ider,  situated  at  a  distance  r 
from  its  axis,  and  0  the  angle  of  torsion,  at  any  time  after  the  com- 
mencement of  this  motion;  then— —   is  the  angular  velocity;   and 

d  t 

J  A 

therefore  the  linear  velocity  of  8  m  is— r  — ;  the  accelerating  force  or 

d  t 

ratio  of  the  increments  of  velocity  and  time  is— r  —  ;   the  force   of 

d  t^ 
torsion,  being  proportional  to  the  angle  $,  may  be  repretiented  by  n  d 
applied  at  a  distance  =  unity  from  the  axis  of  the  cylinder,  perpendicu- 
larly to  the  radius,  the  constant  n  being  the  forte  of  torsion  corre- 
sponding to  an  angle  =  unity.  Now,  by  D'Alembert's  principle,  the 
impreasod  force,  taken  in  a  reversed  direction,  would  make  equilibrium 
with  all  the  eflective  forces  :  that  is,  the  force  -  n  9,  at  a  distance  =  unity, 

would  produce  an  equilibrium  with  the  forces  such  as  — r  9m  —  acting 

d  t'^ 
on  Si7i  at  a  distance  r  ;  hence  the  corresponding  moments,  which  are 

— n  6xlf  and  the  siun  of  aJl,  such  as  — r*  9  m  —  must  be  equal,  but 

d  fi 

of  contrary  signs ;  and  since  — -  is  the  common  accelerating  force  on  all 

d  t* 
the  particles  S  m  at  a  unit  distance,  we  need  only  take  the  sum  of  the 
products  r^  S  m,  which  is  easily  found  in  this  case  by  the  rules  of  the 
integral  calculus,  and  is  called  the  moment  of  inertia  of  the  cylinder. 
Representing  it  by  H  K  ',  where  M  is  the  mass  of  the  cylinder  and  £ 
its  radius  of  gyration,  we  have  the  equation — 

Put  (for  the  sake  of  abridgment)  <^=^r^s ;   then,  by  the  methods  for 

integrating  difi'erential  equations,  we  find  0=a  sin.  (c  t  -i-b),  where  a 

dB 
and  B  are  arbitrary  constants ;  and  for  the  velocity  j7= a  cos.  (c  f  +  b). 

Now,  we  can  determine  the  constants  by  the  circumstances  of  the 
origin  of  the  motion;  for  when  «  =  o,  we  have  supposed  the  initial 

d9 
torsion  was  a,  or  F  b  o,  and  -r-.  was  then  nothing.     Hence  we  have 

as  A  sin  B;  o=cos  b;  therefore,  squaring  and  adding,  we  have  a'^o*, 
and  A=a.    Similarly,  by  division,  tan  b=oc,  .VB=n-    The  value  of  9 

is  therefore  expressed  at  any  time  by  a  sin  (c  <  -h  o),  or  a  cos  (c  <)• 

When  the  cylinder  makes  half  an  oscillation  the  elastic  thread  is  then 
perfectly  free  from  torsion ;  and  if  T  be  the  time  of  an  entire  oscil- 
lation, since  0  then  vanishes,  we  find  o^a  cos.  (^) ;  therefore  rT=c- 

and  T=  -,  which  shows  that  the  successive  oscillations  are  of  the  same 

c 
duration,  and  that  the  square  of  the  time  of  one  oscillation  varies 
directly  as  the  moment  of  inertia,  and  inversely  as  the  force  of  torsi>  n, 
estimated  at  a  given  distance  from  the  string. 

The  suspended  body  may  be  any  other  as  well  as  the  cylinder  we 
have  supposed,  with  manifestly  the  same  results,  ^or  instance,  in 
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Coulomb's  toreion-balaQoe  it  oonsistB  of  a  needle  of  gum-kc  attached 
perpendicularly  to  the  string,  as  B  x*  in  the  abore  figure,  and  a  small 
weight  at  B  to  steady  the  string ;  the  law  of  the  tLmee  of  oscillation 
above  found  is  suflBicient  to  give  the  force  of  torsion  in  all  csms  if  we 
know  it  in  one.  It  is  thus  that  Coulomb  used  his  balance  in  finding 
the  law  of  electrical  attractions  and  repulsions;  the  electrised  ball 
acted  on,  being  attached  to  the  end  of  the  needle  of  gum^lac,  was 
subjected  to  the  joint  action  of  electrical  and  elastic  forces.    [Elko- 

TRICITT,  COMICOV.] 

The  range  of  the  elastic  force  of  fluids,  in  consequence  of  their  great 
resistance  to  compression,  is  extremely  limited,  and  therefore  few  ordi- 
dinary  phenomena  of  nature  are  dependent  on  this  cause.  The  great 
preBsure  at  considerable  depths  in  the  ocean  must  produce  a  corre- 
sponding increase  of  density  in  the  lower  strata,  if  it  is  not  in  a  great 
measure  compensated  by  the  increase  of  temperature. 

Water  expands  in  volume  by  an  increase  of  temperature,  and  contracts 
by  a  decrease ;  but  it  has  this  peculiar  property,  that  at  a  temperature 
expressed  by  89|  degrees  of  Fahrenheit's  thermometer  it  attains  a 
maximum  of  density.  The  quantity  of  water  which  at  60^  would 
occupy  1  cubic  foot,  at  40^  occupies  onlv  0*9007  cubic  foot ;  while 
at  the  temperatures  both  of  45°  and  35  (its  fluidity  at  the  latter 
temperature  being  preserved  by  the  avoidance  of  all  agitation)  the 
volume  is  0*9991  cubic  foot  (Gilpin, '  Phil.  Trans.,'  1792) :  the  increase 
of  volume  at  temperatures  below  40"  is  ascribed  to  some  tendency  of 
the  water  to  crystallise  while  it  is  still  fluid. 

The  variations  produced  in  the  volume  by  variations  of  temperature, 
as  well  as  the  fact  that  water  is  a  conducter  of  sound,  and  consequently 
that  it  poesesses  some  elasticity,  are  to  be  considered  as  arguments  that 
water  may  be  capable  of  being  compressed  by  mechanical  means ;  but 
the  quantities  of  compretision  which  have  been  obtained  by  experiments 
made  for  the  purpose  are  so  small  as  to  render  it  very  difiGlcultto 
determine  its  precise  value. 

In  1661  some  members  of  the  Academia  del  Cimento  at  Florence 
made  experiments  of  different  kinds  in  order  to  ascertain  whetiier  or 
not  water  was  compressible;  and  one  of  these  consisted  in  filing  a 
hollow  globe  of  silver  with  water  at  the  point  of  freezing :  an  effort 
was  then  made,  by  blows  with  a  hammer,  to  diminish  the  volume  of 
the  globe  by  altering  its  form,  when  it  was  found  that  the  water 
escaped  through  the  pores  of  the  metal.  The  like  experiment  was 
made  by  Muschenbroeck  in  1781  with  a  globe  of  gold,  which  was 
attended  with  a  hke  result;  and  till  the  year  1762  it  was  considered 
that  water  was  incapable  of  being  reduced  in  volume  by  pressiu-e.  In 
that  year  Mr.  Canton  introduced  water  at  a  certain  temperature  into  a 
glass  tube,  and  having,  by  an  application  of  heat,  made  the  water  fill 
the  tube  so  as  to  expel  the  air,  he  sealed  the  tube  hermeticaUy :  then, 
having  reduced  the  temperature  to  its  former  value,  he  broke  off  the 
upper  extremity  of  the  tube  in  order  that  the  atmosphere  might  press 
on  the  top  of  the  column  of  liquid,  when  the  height  of  the  latter  was 
found  to  be  thereby  diminished.  The  like  experiment  was  tried  with 
alcohol,  oil,  and  mercury;  and  these  fluids  were  found  to  suffer  different 
diminutions  of  volume  bv  the  pressure. 

It  has  been  imagined  that  the  apparent  diminution  of  the  volume  of 
water  was  only  the  result  of  an  expansion  of  the  tube  in  consequence 
of  the  elasticity  of  the  atmosphere,  when  the  latter  was  allowed  to 
enter  it ;  but  if  such  expansion  alone  had  produced  the  effect  it  would 
have  been  the  same,  and  would  have  caused  equal  depressions,  in  the 
columns  of  different  kinds  of  fluid,  whereas  the  depression  of  the  water 
was  about  fifteen  times  as  great  as  that  of  the  mercury.  There  is  little 
doubt,  therefore,  that  the  observed  diminutions  of  height  were  results 
.  of  the  compressions  of  the  fluids  by  the  weight  of  the  atmosphere. 

The  experiments  of  Canton  show  that,  under  a  weight  equal  to  that 
of  an  atmospherical  column  in  its  ordinary  state  (29 1  inches  of  mer- 
cury), the  compressions  of  the  four  following  fluids,  in  millionth-parts 
of  Uieir  voliunes,  and  at  a  temperature  equal  to  about  50*,  are— 

Alcohol •        •  66 

Bain-water •  46 

Sea-water 40 

Mercury 8 

The  elasticity  of  a  perfed  Jhdd  is  such  that  its  parts  resist  change  of 
vdvime  only,  and  not  change  of  figure.  The  compntsibiUty  of  a  liquid  is 
the  compression  produced  by  a  unit  of  elastic  pressure,  and  its  modulut 
or  co-^cieni  of  eiaaticity  is  the  ratio  of  the  pressure  applied  to  the 
liquid,  to  the  accompanying  compression,  and  is  consequently  the  reci- 
procal of  the  compressibility,  which  latter  is  measured  by  an  instrument 
caUed  a  Pxezometeb.  The  empirical  formula  for  the  compressibility  of 
water  at  any  temperature  between  32"  and  128"  Fahr.  has  been  obtained 
by  Mr.  Rankine  from  M.  Grassfs  experiments;  namely :— > 

c 1 

40(T  +  461)D 

"When  CsseompreBsTbility  per  atmosphere  required,  T  a  temperature  in 
degrees  of  F&hrenheit,  and  D  ==  density  of  water  at  that  temperature 
under  one  atmosphere,  its  maximum  density  under  one  atmosphere 
being  taken  at  unity. 

The  elasticity  of  every  solid  is  sensibly  perfect  when  the  strain  on  it 
does  not  exceed  a  certain  limit.    This  has  been  proved  even  for  solids 


like  clay,  for  which  there  are  limits,  which,  if  a  strain  exceed,  set,  or 
permanent  change  of  fig^ure  is  produced.  It  has  been  shown  by 
Mr.  Hodgkinson  that  these  limits  depend  on  the  duration  of  the 
strain,  being  less  for  a  long  continued  strain  than  for  a  brief  one,  so 
that  the  elasticity  of  volume  in  soMds  is  generally  much  more  nearly 
perfect  than  that  of  figure.  There  exists  one  simple  and  uniform  law 
for  the  elastic  forces  of  dry  air  and  all  the  permanent  gases.  From  the 
experiments  of  Boyle,  Mariotte,  and  Dalton,  it  is  established  that  the 
elasticity,  which  is  proportional  to  the  pressure,  is  mvcne/y  as  the 
volume,  and  therefore  direeUy  as  the  density,  when  the  temperature  is 
constant. 

But  an  increase  of  temperature  produces  an  increase  of  the  elastio 
force  of  gases :  or,  which  is  the  same,  under  a  given  pressure  it  expands 
the  gas  into  a  greater  volume.  Between  the  temperatures  of  melting 
ice  and  boiling  water  this  increase  of  volume  is  proportional  sensibly 
to  the  additional  temperature,  measured  by  a  mercurial  thermometer, 
as  was  well  established  by  the  experiments  of  Gay-Lussac ;  but  by  the 
more  recent  experiments  of  MM.  Dulong  and  Petit,  it  appears  that  at 
much  higher  temperatures  the  degrees  of  the  mercurial  and  gas  ther- 
mometers no  longer  correspond ;  for  the  expansion  of  tiie  mercury 
might  be  expected  to  become  irregular  when  it  tends  to  gassify,  and 
therefore  to  have  greater  expansions  for  each  degree  of  heat  than  in  its 
liquid  state. 

In  such  experiments  it  is  essential  that  the  gas  should  be  perfectly 
dry ;  for  if  not,  the  elastic  force  obtained  will  be  that  of  dry  air  phu 
that  of  the  contained  aqueous  vapour.  For  most  observations  on  the 
latter  we  are  indebted  to  the  researches  of  Dalton,  who  observed  that 
when  the  inside  of  a  barometer  is  moistened,  the  elastic  force  of  the 
vapour,  occupying  the  space  which  is  a  vacuiim  in  ordinary  barometers, 
causes  a  depression  in  the  column  of  mercury  proportional  to  itself. 

When  a  space  is  saturated  with  aqueous  vapour  or  steam,  the  elas- 
ticity remains  the  same  when  the  volume  is  diminished,  the  only  effect 
of  compression  being  to  convert  the  surplus  portion  into  water.  The 
contrary  holds  generally  in  gases,  as  we  have  seen  that  their  elasticity 
is  inversely  as  their  volume ;  but  it  is  probable  that  with  very  high 
pressures,  such  as  that  employed  by  Mr.  Faraday  to  liquefy  carbonic 
acid  gas,  there  exists  a  limit  for  each,  beyond  which  it  is  impossible  to 
render  them  more  elastic  by  compression. 

Moreover,  the  ratio  of  the  elastic  force  of  dry  gas  at  the  temperature 
of  boiling  water  to  that  at  the  freezing  point  is  by  no  means  the  same 
as  in  aqueous  vapour ;  but  at  very  high  temperatures  it  seems  pro- 
bable that  similar  ratios  would  approximate.  The  following  is  a  table 
of  the  elastic  forces  of  the  latter,  corresponding  to  degrees  of  the  centi- 
grade thermometer : — 

Elastio  FoToe,  BnooesiiTO 

Temperatures.  in  inclies.  Batios. 

0  0-2  

61  0-297         1-485 

12i  0-435  1*465 

18}  0-68  1*448 

25  0-91  1*444 

81i  1*29  1*418 

874  1*82  1*411 

43{  2-54  1-895 

60  8-5  1-878 

56J  4-76  1*86 

624  6-45  1-855 

68f  8-55  1-826 

76  11-25  1-816 

81i  14-6  1-298 

871  18-8  1-288 

93}  24  1-277 
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The  third  column  is  given  incorrectly  in  Blot's '  Phytique; '  and  it 
follows  from  inspection  that  the  elastic  force  of  steam  increases  nearly 
in  a  geometrical  progression  when  the  temperature  is  increased  in 
arithmetical ;  from  which  property  steam  has  now  become  a  .great 
mechanical  agent. 

When  vapours  are  mixed  with  each  other  at  the  same  temperature 
and  in  the  same  space,  the  elastic  force  of  the  compound  is  the  sum  of 
the  separate  elasticities,  provided  this  sum  is  not  sufficiently  great  to 
render  any  of  the  vapours  liquid,  and  provided  these  vapours  have  no 
chemical  affinity. 

The  atmosphere  which  surrounds  the  earth  is  endowed  with  an 
elastic  power ;  and  partaking,  moreover,  of  the  earth's  diurnal  rota- 
tion, its  particles  should,  by  Uieir  elasticity  and  centrifugal  force  com- 
bined, recede  from  the  earth  till  the  whole  is  dissipated  in  space.  Such 
is  not  the  fact ;  and  hence  it  is  inferred,  either  that  at  a  certain  eleva- 
tion above  the  surface  of  the  earth,  the  elasticity  of  the  atmosphere  is 
totally  destroyed  by  the  absence  of  caloric ;  or  tliat  beyond  the  stratum 
in  wliich  the  centrifugal  force  of  the  particles  is  equal  to  their  gravi- 
tation, there  may  exist,  in  a  state  of  rest,  an  etherial  fluid  occupying 
the  whole  extent  of  space,  and  preventing  the  atmosphere  from  being 
further  expanded  by  its  own  eluticity. 

Now,  by  Mechanics,  it  may  be  found,  that  the  distance  from  the 
sur&ce  of  the  earth  to  the  stratum  of  the  atmosphere  in  which  the 
centrifugal  force  of  the  particles  is  equal  to  their  gravity  is  about  five 


775 


ELATERIK. 


ELECTION. 


779 


semidiameters  of  the  earth,  at  which  height  the  density  muat  be 
inconceivably  small ;  and  since  it  is  not  necessary  to  suppose  that  the 
etherial  fluid  beyond  the  atmosphere  of  the  eaith  is  more  dense  or 
more  elastic  than  the  atmosphere  at  that  height,  it  may  readily  be 
admitted,  that  whatever  may  be  the  efiPect  of  such  a  fluid  in  resisting 
the  motion  of  a  comet,  it  can  produce  no  sensible  retardation  of  the 
movements  of  the  planets. 

The  crepuscular  light  which  has  been  observed  at  the  cusps  of  Venus, 
and  the  changes  which  take  place  on  the  apparent  discs  of  Mars  and 
Jupiter,  aflbrd  indications  that  those  planets  have  atmospheres,  though, 
with  our  instruments  such  atmospheres  may  not  be  rendered  sensible  by 
their  action  on  transmitted  light.  If,  about  a  planet,  an  atmosphere 
were  formed  in  consequence  of  the  attraction  exercised  by  the  planet 
on  the  etherial  fluid  supposed  to  fill  all  space,  since  that  fluid  may 
have  no  greater  density  and  elastic  power  than  the  atmosphere  of  the 
earth  at  the  height  of  five  semidiaineters  of  the  latter  above  its  surface, 
the  attraction  of  the  planet  may  be  incapable  of  rendering  it  suffi- 
ciently dense  to  produce  any  sentfible  effect  in  refracting  light  to  the 
earth.  Again,  the  height  and  the  law  of  the  variations  in  the  density 
of  the  strata  in  an  atmosphere  which  may  be  formed  about  a  planet 
by  the  vapours  arising  &om  waters  existing  on  its  surface,  would 
depend  on  the  temperature ;  and  this  we  have  no  means  of  knowing : 
but  assuming  it  to  be  equal  to  the  mean  temperature  at  the  surface  of 
the  earth,  the  height  of  such  atmosphere  would  be  very  small  com- 
pared with  that  of  the  existing  atmosphere  about  the  earth.  An 
atmosphere  of  either  of  the  kinds  here  indicated  would  serve  to 
accoimt  for  the  rare  occurrence  of  remarkable  refractions  in  the 
phenomena  of  the  immersions  and  emersions  of  Jupiter's  satellites,  or 
the  occultation  of  stars  by  the  moon. 

ELATE RIN  {C^Jiifi^^),  a  v^etable  principle  extracted  from  the 
wild  cucumber  {Mofm/rdica  Elateritvm).  To  obtain  it  the  evaporated  juice 
of  the  fruit  is  to  be  treated  with  water,  and  the  residue  with  alcohol 
of  specific  gravity  0*825;  the  solution  is  to  be  evaporated  to  the 
consistence  of  a  syrup ;  the  elaterin  then  crystallizes ;  more  is  after- 
wards obtained  by  adding  potash  to  the  mother  water ;  the  matter 
obtained  is  to  be  purified  by  means  of  ether.  Another  process  consists 
in  pouring  water  into  the  concentrated  tincture  of  elaterium,  by  which 
the  elaterin  is  precipitated  in  the  state  of  small  silky  crystals. 

Elaterin  has  a  bitter  and  somewhat  styptic  taste.  It  is  insoluble 
in  water,  and  in  dilute  acid  and  alkaline  solutions ;  it  is  soluble  in  five 
parts  of  cold  alcohol  and  two  parts  of  boiling  alcohol,  and  also  in  ether 
and  fixed  oils.  It  melts  at  a  few  degrees  above  212**,  and  at  a  higher 
temperature  it  is  volatilised  in  very  acrid  white  vapours. 

Concentrated  acids  decompose  it:  nitric  acid  convert*  it  into  a 
yellow  gummy  mass  ;  sulphuric  acid  dissolves  it^  and  assumes  a  deep 
blood-red  colour. 

Elaterin  acts  strongly  as  an  emetic  or  purgative,  in  doses  of  l-12th 
or  1-1 0th  of  a  grain. 

ELATHIN.  A  chemical  product  of  uncertain  composition,  obtained 
by  acting  upon  acetone  with  sulphur  and  ammonia. 

ELAYL.    [Ethylene.] 

ELAYL-OXALIC  ACID  (CgH^0a,2H0).  An  acid,  isomeric  with 
succinic  acid.     It  has  hitherto  been  Uttle  studied. 

EL  DORA'DO,  literally  the  golden  country,  was  the  name  given  by 
the  Spaniards  in  the  16th  century  to  an  imaginary  region  somewhere 
in  the  interior  of  South  America,  south  of  the  Orinoco  and  between 
that  and  the  Amazon  river,  where  gold  and  precious  stones  were  sup- 
posed to  be  as  common  as  rocks  and  pebbles  in  other  countries,  and  to 
be  had  for  merely  picking  them  up.  The  first  notion  of  this  story  was 
commimicated  by  an  Indian  Cacique  to  Gonzalo  Pizarro,  brother  of  the 
conqueror,  who  sent  his  companion,  Francisco  Orellana,  down  the 
Amazon  river  to  discover  this  wonderful  land.  Orellana  followed  the 
course  of  the  Amazon  down  to  the  sea ;  but  though  he  did  not  find 
El  Dorado,  still  he  countenanced  the  report  of  its  existence.  The 
temper  of  mind  of  the  Spanish  conquerors  and  discoverers  of  America 
seems  to  have  been  singularly  fitted  for  credulous  belief  in  all  won- 
derful reports.  The  stoiy  of  El  Dorado  continued  to  be  accredited ;  a 
Spanish  adventurer  was  said  to  have  reached  the  capital  of  this  en- 
chanted region,  called  Manoa,  and  wonderful  tales  were  told  of  its 
splendour  and  its  wealth,  far  surpassing  those  of  Peru.  The  Spanish 
governor  of  Guiana  was  also  styled  governor  of  £1  Dorado,  because  the 
latter  country  was  reckoned  to  belong  to  his  jurisdiction.  Baleigh  was 
BO  persuaded,  or  pretended  to  be  persuaded,  of  the  existence  of  this 
wonderful  country,  that  he  fitted  out  several  expeditions  for  the 
purpose  of  discovering  and  conquering  it  for  England ;  his  last  attempt 
in  1617  involved  him  in  hostilities  with  the  Spaniards  of  Guiana,  which 
ultimately  led  to  his  death  on  the  scaffold.  [Raleiqh,  Sir  Walter, 
in  Bioo.  Drv.] 

ELi2:ATl<J  PHILOSOPHY  has  its  name  from  Elea  (called  by  the 
Romans,  Velia),  a  Grecian  colony  on  the  western  coast  of  Lower  Italy, 
where  Xenophane^,  of  Colophon  settied  in  his  old  age  (about  5S0  B.O.), 
and  founded  a  school  distinguished  by  its  bold  attempt  to  construct  a 
system  of  the  universe  upon  metaphysical  principles.  The  theory 
was  brought  to  perfection  by  Parmenides,  but  it  iiao  reckons  among 
its  members  Zeno,  MelLssus,  and  Empedocles,  who,  however,  only  gave 
a  further  development  to  particular  principles ;  the  labour  of  Melius 
being  mainly  confined  to  the  defence  of  those  positions  which  were 
opposed  to  tiie  Ionian  physics,  while  Zeno  and  Empedocles  exhibit  the  I 


opposite  aspects  of  the  theory^  the  former  confining  himself  to  its 
doctrine  of  the  supra-sensible,  the  latter  to  a  detail^  application  of 
its  physiological  views. 

In  its  formation  it  was  subsequent  to  the  Ionian  and  Pythagorean 
schools,  and  was  so  far  a  consequence  of  them  as  it  thought  neoessary 
to  submit  to  investigation  the  legitimacy  of  the  principles  upon  which 
they  had  proceeded.  The  problem  which  they  had  proposed  to  them- 
selves was,  assuming  the  possibility  of  a  beginning  of  motion  and  of 
production  and  decay,  to  determine  the  first  ground  or  grounds  of  all 
that  comes  into  being.  This  assumption  the  Eleatae  attacked  as  irre- 
concilable with  that  idea  of  the  reason  which  involves  the  law  of 
casuality,  the  Eleatic  expression  for  which  was  "out  of  non-bfdng 
being  cannot  come,"  and  its  later  and  more  general  formula,  ''ex 
nihilo  nihil ; "  and  as  no  distinction  had  as  yet  been  made  between  the 
efficient  and  material  causes,  they  necessarily  arrived  at  the  oondusion 
that  the  world  had  not  a  beginning. 

Parmenides  drew  a  strong  distinction  between  the  ideas  obtained 
through  our  reason  and  those  derived  from  our  senses ;  or  between 
truth  and  opinion ;  but  with  him  religious  considerations  predominated, 
and  in  order  to  refute  the  unworthy  conceptions  of  the  Deity  to  which 
polytheism  had  given  rise,  he  showed  from  the  very  notion  of  God 
th%t  he  is  necesaorily  one.  The  notion  of  Deity,  he  argued,  implies 
his  infinity  and  eternity,  but  there  cannot  be  many  infinite  beings ; 
the  etemid  and  infinite  God  is  therefore  one.  But  from  the  denial  of 
production  it  followed  that  the  world  is  eternal.  Now  an  eternal 
world  would  equally  limit  the  eternal  God  :  the  co-existence, there- 
fore, of  the  two,  separately  and  independentiy  of  each  other,  is  impos- 
sible ;  consequently  the  world  and  the  Deity  are  one.  This  result  is 
the  foundation  of  the  so-called  error  q|  Pantheism ;  but  it  was  only 
by  such  an  error  that  man  could  arrive  at  a  right  and  worthy  con- 
ception of  the  Deity,  which  it  is  the  merit  of  the  Eleatao  to  have 
distinctly  propounded. 

From  the  position  that  God  or  the  world  is  one,  it  necessarily 
followed  that  our  conceptions  of  sensible  things  singly  are  imperfect 
and  insufficient  to  bring  us  to  a  knowledge  of  the  All  or  of  God.  Man, 
consequently,  is  placed  in  a  painful  situation,  desiring  on  the  one  hand 
to  know  God,  on  the  other  to  look  to  individual  phenomena.  Attention 
was  thus  awakened  to  the  opposition  which  exists  between  the  pure 
truth  and  the  sensible  appearance,  and  the  Eleats  were  the  first  to 
advance  a  systematic  theory  of  human  knowledge ;  and  although  its 
object  was  to  deny  the  validity  of  the  testimony  of  sense  and  expe- 
rience, and  to  ascribe  to  the  reason  exclusively  the  merit  of  arriving 
at  the  truth  without  any  attempt  to  reconcile  appearance  and  reality, 
it  nevertheless  constituted  a  most  important  advancement  of  the 
philosophy  of  the  period,  and  so  completed  its  edifice  as  a  system  by 
contributing  the  dialectical  or  logical  portion ;  the  lonians  and  the 
Pythagoreans  having  respectively  constructed  the  physical  and  moral 
parts.  • 

In  conclusion,  we  must  observe  that  the  history  of  this  as  well  as  of 
the  other  early  schools  of  Grecian  philosophy  is  both  obscure  and  im- 
perfect, since  of  the  written  works  of  its  several  members  we  only 
possess  a  few  and  unconnected  fragments.  And  it  must  be  carefully 
observed  that  though  Plato  in  his  '  Parmenides,'  pays  a  high  tribute 
to  his  dialectical  talents,  we  must  not  take  his  representation  of  the 
opinions  held  by  Parmenides. 

ELECAMPANE.    [Inula.] 

ELECTION  (Lat.  eleeUo),  in  divinity,  is  a  doctrine  which,  on  the 
authority  of  Scripture,  and  as  a  consequence  of  the  omniscient  and 
prescient  attributes  of  God,  teaches  that  from  all  eternity  the  destiny 
of  every  individual  of  mankind  was  determined  by  an  immutable 
decree,  some  (the  elect)  being  ordained  to  eternal  salvation,  while 
others  (the  reprobate)  are  left  to  inevitable  and  eternal  damnation. 
The  term  election  is  often  considered  as  but  another  name  for  the 
doctrine  of  predestination,  both  implying  that  man  is  subject  to  a 
certain  predetermined  fate.  This  doctrine  in  modem  times  is  asso- 
ciated constantly  with  the  name  of  Calvin,  though  similar  notions 
were  maintained  or  opposed  among  the  philosophical  and  religious 
sects  of  the  ancient  Gentiles,  Jews,  and  Christians.  The  Essenes  were 
believers  in  absolute  preordination.  The  Sadducees  rejected  it,  and 
adopted  the  doctrine  of  moral  freedom.  The  Pharisees,  in  a  theory  of 
syncretism,  endeavoured  to  reconcile  and  combine  the  two  extremes. 
( Josephus,  '  Antiq.  Jud.')  The  Stoics  insisted  upon  the  doctrine  of 
predestination  or  necessarianism ;  while  the  rival  sect  of  Epicureans 
maintained  that  of  the  perfect  free  agency  of  man  and  the  contingent 
nature  of  events.  The  Gnostics  taught  that  human  souls,  according 
as  they  emanated  from  the  good  or  bad  principle,  were  destined  to 
happiness  or  misery.  In  the  systems  of  Manes  (Manichaeism),  Mardon, 
Cordon,  and  others  of  the  2nd  century,  similar  doctrines  were  enforced 
concerning  the  fixed  inevitable  fate  of  men.  Throughout  the  first 
four  centuries  the  pagan  philosophers,  especially  those  of  the  Stoical 
school,  opposed  the  dogmas  and  miracles  of  Christianity  by  alleging 
the  principle  of  necessity  as  exhibited  in  the  immutable  series  of  causes 
and  effects,  or  antecedents  and  consequents,  in  the  physical  and  mental 
phenomena  of  nature,  and  the  ignorant  populace  were  confirmed  be- 
lievers in  the  influence  of  fortune  and  fatality.  Justin  Martyr,  Irenieus, 
and  most  of  the  Greek  &ther8,  in  defending  the  Christian  system, 
resorted  therefore  to  arguments  tending  to  establish  anti-predestinarian 
doctrines.    Origen^  in  Sie  drd  century,  had  taught  that  man^  in  his 
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moral  and  religious  agency,  is  not  neceesitftied  by  onmiprescient  decrees 
of  God.  His  tenets  were  adopted  in  Palestine,  and  throughout  the 
East,  especially  by  Chrysostom,  Isidorus,  Theodoret,  and  the  other 
Greek  fathers ;  and  Pelagius,  an  English  monk,  proceeding  on  their 
authority,  promulgated  in  the  first  hidf  of  the  5th  century  the  sectarian 
theory  aesignated  Pelagianism,  which  asserts  free  agency,  moral  re- 
sponsibility and  perfectibility,  making  good  works  meritorious,  and 
denouncing  the  predesUnarian  doctrine  of  imputed  guilt  and  inherited 
depravity.  (Pelagius  in  Pluquet's  '  Bict.  des  Hdr^es.')  St  Augustine 
was  among  the  most  strenuous  opponents  of  Pelagius,  and  adduced 
abundance  of  scriptural  authority  to  show  the  absolute  omnipotence, 
the  omniprescience,  and  consequently  the  preordination  of  God,  with 
respect  to  the  characters  and  destiny  of  men;  showing  some  to  be 
elected  by  the  dirine  will  as  objects  of  especial  grace,  and  others  to  be 
abandoned  to  the  perdition  which  through  Adam  is  merited  by  alL 
(St.  Augustine, '  De  Gratia,  De  Peocat.  orig.,  De  lib.  arbitr.,  De  Dono 
Perseverantia.')  The  aiguments  of  St.  Augustine  occasioned  the  forma- 
tion in  the  5Ui  century  of  a  sect  in  Africa  called  Predestinarians,  the 
tenets  of  which  were  zealously  propagated  in  Gaul  by  a  priest  named 
Luddus,  who  was  excommunicated  and  anathematised  by  the  church 
in  ooundL  (See  the  treatise  of  P^re  Sirmond  on  this  heresy,  and  the 
replies  of  the  Jansenists  and  divines  of  Port  RoyaL) 

In  the  9th  century,  the  Predestinarian  controversy  was  revived  with 
great  enthusiasm  by  Gottescalque,  a  French  Benedictine  monk,  who 
was  condemned,  and  terminated  his  life  in  a  dungeon,  for  teaching  the 
''five  points"  concerning  election,  which  subsequently  gained  for 
Calvin  so  much  celebrity.  Gottescalque  was  answered  by  Scotus 
Erigena,  and  many  others.  (Dufresnoy, '  Tablettes  Chronolog/)  This 
incomprehensible  subject  formed  one  of  the  great  points  of  subtle  dis- 
putation in  the  scholastic  theology ;  it  was  discussed  by  '  the  Angelic 
Doctor,'  Thcmias  Aquinas  and  others,  in  the  18th  century.  Whether 
Qod'B  decUon  was  before  or  after  the  previaion  of  human  merits  was  a 
standard  thesis  for  the  exorcise  of  syllogistic  skill  (electio  ante  vel  post 
prsBvisa  merita).  Aquinas  sustained  Uie  doctrines  of  Augustine,  and 
the  controversy  was  subsequently  carried  on  in  the  16th  century  be- 
tween his  followers  (the  Thomists)  and  the  adherents  of  Louis  Molina 
(the  Molinists).  When  laither  began  to  form  his  opinions,  he  perceived 
that  nothing  could  so  effectually  demoUsh  the  ttoman  Catholic  doctrine 
of  justification  by  works  as  the  predestinarian  theory  of  St  Augustine, 
wldch  he  therefore  enforced  in  his  writings ;  but  finally  he  was  induced 
by  Melanchthon  to  mitigate  the  rigour  of  his  opinions  concerning 
man's  passive  subjection  to  God's  eternal  decrees.  By  the  Sodnians 
the  certain  prescience  of  future  events  by  the  Deity  is  denied,  and  the 
divine  decrees  are  maintained  to  be  merely  general,  and  not  specially 
relative  to  particular  persons.  The  system  of  Calvin  is  set  forth  in 
his  great  work  entitled  *  Institutes  of  the  CSuistian  Religion '  ('  Institu- 
tionee,'  &c.),  in  which  he  states  that  "  no  one  desirous  of  the  credit  of 
piety  can  dare  to  deny  God's  predestination  of  some  to  eternal  happi- 
ness, and  of  others  to  eternal  damnation ; "  that  "  every  man  is  created 
for  one  or  the  other  of  these  purposes."  God  having  from  all  eternity 
fixed  Uie  destiny  of  everv  individual  of  the  human  race,  all  of  whom, 
in  consequence  of  Adam  s  offence,  have  been,  are,  and  to  the  end  of 
time  will  be,  under  the  curse  and  wrath  of  God,  and  justly  subject  to 
everlasting  punishment ;  that  salvation  depends  wholly  on  Gk)d's  will ; 
that  particular  persons,  vrithout  any  regard  whatever  to  their  merits 
or  demerits,  are  elected,  or  rejected  for  ever ;  and  that  God  is  an  abso- 
lute, tremendous,  and  incomprehensible  Judge.  Such  propositions,  it 
must  be  confessed,  are  suffidently  mysterious  and  fearful  to  overwhelm 
the  timid  with  despair,  and  excite  the  bold  to  inquire  if  they  are 
founded  in  truth.  One  of  the  ablest  works  in  confutation  of  Calvin  is 
Dr.  Whitby's  discourse  on  the  five  points  of  his  system,  which  are  as 
follows :  1.  God,  before  the  creation,  was  pleased  to  choose,  without 
previaion  of  merit,  some  of  mankind  to  enjoy  everlasting  happiness, 
and  others  to  sufiier  everlasting  misery.  What  was  certainly  foreseen 
must  certainly  come  to  pass,  as  the  prescience  of  the  omnipotent  and 
oumisdent  Being  must  be  coinddent  with,  and  not  by  possibility  ante- 
cedent to,  his  decrees.  2.  Atonement  was  made  by  Christ  only  for  the 
sins  of  the  elect.  His  death  did  not  make  the  salvation  of  aU  pomble, 
and  dependent  on  the  performance  of  certain  conditions ;  for  if  God 
intended  salvation  for  all,  doubtless  all  must  be  saved;  and  if  Christ 
died  for  all,  he  died  in  vain  for  many,  which  is  a  supposition  absurd 
and  impious.  S.  By  original  sin,  that  is,  the  imputation  of  Adam's 
guilt,  all  are  by  nature  in  total  depravity,  which  justifies  the  consign- 
ment of  the  whole  human  race  to  eternal  misery,  and  makes  the  elec- 
tion of  some  to  happiness  an  act  of  God's  espedal  grace  and  good 
pleasure.  4.  All  the  elect  are  effectually  called  at  some  point  of  time 
in  life  when  the  influence  of  the  divine  grace  is  fixst  communicated. 
5.  As  all  who  are  not  elected  must  be  damned,  so  all  those  who  are 
elected  must  be  saved :  irremisslble  grace  necesdtates  all  their  actions, 
and  inevitable  salvation  must  terminate  their  "  final  perseverance." 

The  following  are  some  of  the  scriptural  authorities  alleged  in  sup- 
port of  these  doctrines :  Ephesians  L  4,  5, 11,  some  chosen  before  the 
foundation  of  the  world;  predestinated  according  to  God's  pleasure: 
Acts  XV.  18,  God's  foreknowledge :  Bom.  viii  29,  80,  88,  those  fore- 
known, predestinated,  called,  justified,  and  glorified,  are  God's  elect; 
Math.  XXV.  34,  to  inherit  a  kingdom  etenoallv  prepared  for  them: 
Acts  xiii.  48,  those  ordained  to  eternal  life  believe;  Boul  ix.  11, 18, 
21,  22,  28,  election  before  birth,  and  not  according  to  works;  God's 


power  absolute ;  mercifully  favours  some  and  hardens 'others.  Divine 
election  is  considered  to  be  shown  in  the  acceptance  of  Abel,  and  the 
rejection  of  Cain ;  in  Gk>d's  love  of  Jacob,  and  hatred  of  Esau  (Malachi  L 
2,  3) ;  in  the  two  men  in  the  field ;  the  two  women  at  the  mill ;  and 
the  two  in  a  bed,  of  whom  one  was  taken  and  the  other  left  (Luke  xvii. 
84,  85 ;  Matth.  xxiv.  40,  41). 

Armlnius,  a  professor  in  the  University  of  Leyden,  became,  at  the 
commencement  of  the  17th  century,  the  chief  of  Calvin's  opponents, 
who  were  thence  called  Arminians,  and  Remonstrants,  from  Uie  remon- 
strance which  they  addressed  to  the  Dutch  government  against  Cal- 
vinistic  intolerance.  But  the  rigid  Calvinists,  headed  by  Goar  (Goarites), 
being  by  far  the  most  powerful  party,  Armiuius  and  his  adherents 
were  condemned  at  the  general  synod  of  Dordrecht,  convened  for  the 
purpose  in  1619.  (Scott's  'Synod  of  Dort,'  pp.  112-124.)  At  this 
synod  the  standard  points  of  strict  Calvinism,  with  respect  to  election, 
were  determined  upon  and  established.  That  the  homUies  and  articles 
of  the  English  church,  especially  Uie  seventeenth,  are  confirmatory  of 
the  Calvinistio  views  of  election,  is  beyond  dispute,  though  many 
Arminian  expositors  have  made  laborious  efforta  to  explain  away  their 
obvious  origmal  purport.  Bishop  Burnet,  in  his  exposition  of  the 
Artides,  observes  that  the  seventeenth,  on  Election  and  Predestination, 
"  has  given  occasion  to  one  of  the  longest,  the  subtUest,  and  the  most 
intricate  of  all  the  questions  in  divinity."  It  displays  in  fact  the 
fMdvUa  of  Calvin's  Institutes,  precisely  involving  all  the  doctrinal  par- 
ticulars of  his  "  five  points,"  and  asserting  that,  to  the  eUct  predesti- 
nation **  is  full  of  sweet,  pleasant,  and  unspeakable  comfort ;  while  to 
the  repr6b<Ue  it  is  a  most  dangerous  down&ll,  whereby  the  devil  doth 
thrust  them  into  desperation  and  wretchedness."  Basrter  endeavoured 
to  reconcile  the  doctrines  of  Calvin  and  Arminius.  Amauld,  in  his 
treatise  on  the  subject,  contends  that  the  Calvinistic  predestination 
directly  overthrows  all  the  principles  of  morality ;  though  many  others, 
includmg  Dr.  Chalmers,  in  his  lectures  on  Predestination,  assert  the 
contrary.  To  enumerate  the  various  modifications  of  this  doctrine, 
which  at  different  times  have  been  maintained  by  distinguished  tiieolo- 
gians,  would  be  endless.  Some,  as  Origen  and  the  Catabaptists,  have 
denied  that  any  one  is  predestined  to  perdition,  and  contended  that 
salvation  will  be  finally  extended  to  every  one  of  God's  creatures, 
includiog  the  devil  and  all  his  angels.  (Bullinger, '  Contra  Catabap/) 
The  number  of  writers  on  the  subject  have  been  very  great,  and  are 
continually  increasing,  but  the  following  references  may  be  useful  to 
the  studious  inquirer : — 

(Cudworth's  Frte  Thoughts  en  BleeHon  ;  Diderot,  Encydop.,  articles 
Predestination,  &a;  Bossuet,  Hist,  des  VaruxMons,  liv.  14;  Westminster 
AssenMy's  Confession  of  Faith  (Calvinistic) ;  Moshdm's  Eccles,  Hist,, 
vols.  iiL  and  iv.;  AutMntic  Doewnents  relating  to  the  Predestination 
Controversy  tmder  Queen  Mary,  by  Archbishop  Lawrence,  1819 ;  Jonathan 
Edwards's  Freedom  of  the  Will,  and  other  of  his  works ;  the  works  of 
Whitefidd  and  Wedey ;  and  the  Theological  Essays  of  the  Rev.  F.  D. 
Maurice.) 

ELECTION  (law)  is  when  a  man  is  left  to  his  own  free  will  to  take 
or  do  one  thing  or  another  which  he  pleases  {Termes  de  la  Ley) ;  and  he 
who  is  to  do  ti^e  first  act  shall  have  tiie  dection.  As  if  A  covenants  to 
pay  B  a  pound  of  pepper  or  saffion  before  Witsuntide,  it  is  at  the 
dection  of  A  at  all  times  before  Witsuntide  which  of  them  he  will 
pay ;  but  if  he  does  not  pay  dther  before  the  time  fixed,  then  it  is  at 
the  election  of  B  to  sue  for  which  he  pleases.  So,  if  a  man  give  to 
another  one  of  his  horses,  the  donee  may  take  which  he  chooses;  but 
if  the  donation  be  that  he  will  give  one  of  his  horses  (in  the  future 
tense),  then  the  dection  is  in  the  donor. 

Courts  of  equity  frequentiy  apply  the  principle  of  election  in  cases 
where  a  party  has  inconsistent  rights,  and  oompd  him  to  elect  which 
he  wiU  enforce :  as,  if  A  by  his  will  assumes  to  ^ve  an  estate  bdong- 
ing  to  B  to  C,  and  gives  other  benefits  to  B,  B  cannot  obtain  the 
b^efits  given  to  him  by  the  will  unless  he  gives  effect  to  the  testatoi's 
dispodtion  to  C.  The  prindple  of  dection  is  equally  recognised  in 
courts  of  law,  though  they  are  seldom  called  to  adjudicate  upon  it, 
except  where  the  alternative  is  very  distinct,  or  the  party  has  already 
elected.  Indeed  this  prindple  is  of  universal  application,  and  pre- 
vails in  the  laws  of  ail  countries ;  it  is  applicable  to  all  interests, 
whether  of  married  women  or  of  infimts;  to  interests  immediate, 
remote,  or  contingent;  to  copyhold  as  well  as  to  freehold  estates;  to 
personalty  as  well  as  to  realty ;  to  deeds  as  well  as  to  wills. 

Courts  of  equity  also  will  compd  a  plaintiff  suing  at  law  as  wdl  as 
in  equity,  or  in  a  foreign  court  as  well  as  in  the  court  in  England,  for 
the  same  matter  at  the  same  time,  t^  dect  in  which  court  he  will 
proceed,  and  will  restrain  him  from  pursuing  his  rights  in  all  others. 
There  are  some  exceptions  to  this  doctrine,  as  in  the  case  of  a  mort- 
gagee, who  nuty  proceed  in  equity  for  a  foredosiuv,  and  on  his  bond 
or  covenant  at  law  at  the  same  time ;  but  this  arises  from  the  differ- 
ence of  the  remedy,  and  from  the  original  agreement  to  give  the 
conciurrent  remedies :  and  even  in  such  a  case  a  Court  of  equity  will 
restrain  a  mortgagee  from  enforcing  his  judgment  at  law  upon  the 
bond  or  covenant,  if  he  is  not  prepu^  to  deliver  up  the  mortgaged 
property  and  the  titie-deeds  bdonging  to  it 

On  Election  under  a  will  in  the  Roman  law  see  '  Dig.'  xxxiii  tit.  5, 
De  Optione  vd  Electione  Legata :  as  to  the  French  Law,  see  the '  Code 
Napol^n,'  art  1189,  &c.,  Des  Obligations  Alternatives;  and  for  the 
law  of  ScoUand,'Ersk.  Inst;  Ub.  life  :^t,&A«id9,a ^-- 
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ELECTION  COMMITTEES.  The  trial  of  charges  alleged  on  peti- 
tion in  respect  of  the  election  of  a  member  of  parliament,  or  the  return 
made  in  such  case  to  the  Speaker's  writ,  used  to  be  had  before  the  house 
itself,  and  of  course,  became  the  occaaion  of  party  manoeuvre  and  con- 
test; but  in  the  year  1770,  the  statute,  known  as  the  Grenville  Act, 
had  the  effect  of  sending  all  such  petitions  to  be  tried  by  a  select 
committee  of  members  chosen  upon  a  plan  which,  in  substance,  con- 
tinued in  force  till  the  year  1839.  The  impartialiiy  and  justice  of  the 
system  adopted  in  the  latter  year  met  with  general  approval,  and 
continues  with  slight  modifications  to  be  in  the  main  the  same  that  is 
now  applied  in  the  case  of  controverted  elections  by  the  11  &  12  Yict. 
0.98. 

The  chief  features  of  the  existing  system  for  the  appointment  of 
such  tribunals  are  these :  The  Speaker  at  the  beginning  of  the  session 
of  parliament,  by  his  warrant,  appoints  from  the  members  of  the 
house,  six  gentlemen  willing  to  serve,  who  have  not  been  petitioned 
against,  and  are  not  themselves  petitioners  against  any  election,  and 
these,  if  not  objected  to  within  three  days  from  the  time  of  the 
warrant  being  laid  on  the  table  of  the  house,  become  *'  the  general 
committee  of  elections  "  for  the  session.  Four  members  form  a  quorum, 
and  no  business  may  be  validly  transacted  by  a  smaller  number.  This 
committee  may  be  dissolved  upon  their  own  report,  that  more  than 
two  of  their  number  are  absent,  or  that  there  is  irreconcilable  differ- 
ence of  opinion  among  them,  or  upon  resolution  of  the  house  for  that 
purpose.  Meanwhile,  they  are  each  sworn  at  the  table  "  truly  and 
^tbfuUyto  perform  the  duties  belonging  to  a  member  of  the  said 
committee,  to  the  best  of  his  judgment  and  ability,  without  fear  or 
favour,"  and  to  the  committee  thus  formed  are  referred  all  election 
petitions,  the  Speaker  keeping  them  duly  informed  of  the  state  of  the 
recognisances  entered  into  by  the  petitioners,  and  of  deaths,  vacancies, 
or  declarations  on  the  part  of  members  of  their  intention  not  to  defend 
their  seats. 

The  duty  of  this  general  committee  is  to  appoint  the  committees 
for  the  trial  of  controverte<l  elections,  called  therefrom  "  election  com- 
mittees," taking  the  petitions  in  their  order  from  the  list  submitted  to 
them,  and  selecting  the  committee  from  the  panels  framed  in  the 
following  manner : 

First,  from  the  list  of  the  house  are  struck  the  names  of  members 
exempted  from  serving  on  election  committees,  because  they  are  more 
than  sixty  years  of  age,  or  because  they  are  in  high  office  under  the 
crown,  or  for  such  other  special  reason  as  may  satialy  the  house ;  and 
also,  the  names  of  members  disqualified,  either  because  they  have 
petitioned  against  a  return,  or  are  themselves  the  objects  of  such 
petitions. 

Secondly,  from  the  list,  after  it  has  been  thus  summoned,  the 
general  committee  select  "  the  chairmen's  panel,"  consisting  of  eighteen, 
or  a  smaller  number  of  members,  to  act  as  chairmen  of  election  com- 
mittees for  the  remainder  of  the  session,  \mless  dischai^ged  from  their 
duty  by  the  house.  Vacancies  created  in  that  or  in  any  other  way 
being  immediately  filled  by  new  appointments. 

Thirdly,  the  residue  of  we  general  list  of  members  is  divided  equally 
into  five  panels,  which  take  order,  as  first  panel,  and  so  on  according 
to  a  ballot  conducted  by  the  clerk  at  the  table  of  the  house.  From 
these  are  to  be  chosen  the  members  to  constitute  the  election  com- 
mittees, and  each  panel  in  its  own  order  is  then,  for  the  week,  the 
panel  that  is  liable  to  furnish  members  for  such  tribunals. 

The  general  committee  of  elections  having  determined  the  time  for 
appointing  a  committee  to  try  the  controverted  election  next  in  order, 
g:ive  14  days'  notice  of  the  day  so  fixed  by  thein.  Six  days  before  the 
time  so  fixed,  the  parties  petitioning  are  required  to  give  in  a  list  of 
the  voters  objected  to,  and  also  of  the  several  heads  of  objections  on 
which  they  mean  to  rely  in  support  of  their  petition.  On  the  day 
fixed  for  the  appointment  of  members,  the  general  committee  is 
attended  by  the  parties  and  their  agents ;  they  are  furnished  with  the 
names  of  the  chairman  and  th«  four  members  chosen  to  try  the  matter 
of  their  petition,  and  with  this  list  they  withdraw  for  half  an  hour  to 
consider  what  objections,  if  any,  they  have  to  any  of  the  names  that 
are  upon  it.  It  is  a  rule  of  the  liouse  that  no  member  may  serve  on 
an  election' committee  who  has  voted  at  the  election  itself,  or  is  the 
person  on  whose  behalf  the  seat  is  claimed,  or  is  related  either  to  the 
sitting  member  or  the  person  on  whose  behalf  the  seat  is  claimed,  by 
kindred  or  affinity  in  the  first  or  second  degree,  according  to  the 
Canon  law.  At  the  expiration  of  the  half  hour,  or  as  soon  after  as 
suits  the  convenience  of  the  general  committee,  they  return  to  state 
their  objections  to  the  list  of  names,  and  if  four  members  of  the 
general  committee  agree  that  the  objections  are  well  founded,  the 
parties  withdraw  and  the  committee  proceed  anew  to  select  other 
nanaes  for  any  of  the  four  which  have  been  struck  out ;  or  if  it  be  the 
chairman  that  is  objected  to,  the  gentlemen  forming  the  chairmen's 
panel  proceed  to  a  new  election :  and  the  same  right  of  objecting  to 
the  new  list  may  again  be  exercised  by  the  parties  who  are  called 
together  toiie$  quotitt  to  signify  their  assent  or  dissent  accordingly. 

When  an  unobjectionable  committee  has  been  obtained,  the  mem- 
bers of  it  have  notice  from  the  committee-clerk  in  writing  forthwith, 
the  committee  is  reported  to  the  house,  and  the  members  are  bound,' 
under  peril  of  censure  or  of  being  committed  to  the  custody  of  the 
Serjeant  at  Arms  for  default,  to  attend  in  their  places  in  the  house  on 
the  next  sittmg  day  at  or  before  four  o'clock,  in  order  to  be  sworn  at 


the  table  ''  we  and  truly  to  try  the  matter  of  the  petition  referred  to 
them,  and  a  true  judgment  to  give  according  to  the  evidence." 

The  election  committee  meet  by  order  of  the  house  at  a  time  fixed, 
within  four-and-twenty  hours  of  their  being  sworn  to  proceed  with  the 
business  of  their  appointment,  and  they  continue  to  meet  daily,  except 
on  Sundays,  Christmas,  and  Qood  Friday ;  having  no  power  to  adjourn 
for  more  than  twenty-four  hours  at  a  time  without  leave  obtained  from 
the  house  for  special  reason,  or  to  permit  the  absence  of  any  one  of 
their  number.  If  one  of  them  should  nevertheless  abeent  himself 
without  the  leave  of  the  house,  his  sickness,  if  that  is  the  ground, 
must  be  verified  to  the  house  upon  affidavit  of  his  medical  attendant ; 
or  if  it  is  for  any  other  cause,  that  too  must  be  verified  upon  oath, 
otherwise  the  defaulting  member  may  be  ordered  into  custody,  or 
censured  as  the  house  thinks  fit.  The  committee  cannot  proceed  to 
business  any  day  until  their  number  is  complete,  and  if  it  remains 
incomplete  for  an  hour  they  must  adjourn,  and  report  the  cause  of  it 
to  the  house ;  and  the  committee,  if  reduced  to  less  than  three  mem- 
bers for  three  succestdve  sitting  days,  is  ipto  fctcto  dissolved,  and  their 
proceedings  are  voiB.  The  general  committee  in  that  case  appoint  a 
new  committee  to  try  the  petition.  It  ia  always,  however,  in  the 
power  of  the  parties  before  it  to  consent  to  go  on  with  a  committee 
deficient  in  numbers,  even  when  reduced  to  one. 

These  committees  take  evidence  on  oath,  hear  the  parties  by  counsel, 
decide  by  a  majority,  the  chairman  always  voting,  and  having  a  casting 
vote  in  case  of  an  equal  division,  and  their  final  deciuon  is  reported  to 
the  house  upon  the  following  questions :  Whether  the  petitioners  or 
the  sitting  members,  or  either  of  them,  be  duly  returned  or  elected  ? 
or.  Whether  the  election  be  void  f  or.  Whether  a  new  writ  ought  to 
issue  f 

A  special  report  upon  the  case,  or  any  particular  feature  of  it,  or 
person  connected  with  it,  such  as  may  be  the  foundation  of  ulterior 
proceedings,  that  is,  by  way  of  criminal  prosecution,  or  commission  of 
inquiry,  should  the  house  deem  it  desirable,  may  be  adopted  by  them 
in  addition  to  their  report  on  the  main  question  before  them.  Until 
they  have  reported,  and  so  become  functi  officio,  even  a  prorogation, 
though  it  may  suspend  their  proceediogs,  does  not  dissolve  the 
committee. 

ELECTION  OF  MEMBERS  OP  PARLIAMENT.  Under  Com- 
MOKS,  HonsB  OF,  this  subject  has  been  treated  generally  i  but  we  may 
add  here  that  recently  several  statutes  have  been  passed  directed  to 
obtaining  what  Ib  called  "  purity  of  election."  The  merely  formal  pro- 
ceedings are  still  taken  under  the  original  Reform  Acts ;  but  in  order  to 
restrain  bribery,  treating,  and  intimidation,  the  returning  officers  are 
now  required  annually  to  appoint  deetion  awiitort,  through  whom  alone 
can  accounts  in  respect  of  the  election  be  paid  by  the  candidates. 
Stringent  provisions  have  been  made  for  inquiring  into  charges  of 
corrupt  practices,  by  committees  of  the  house,  sworn  to  the  perform- 
ance of  tiieir  dutiea  Bribery,  if  proved,  involves  the  disqualification 
of  the  elector,  and  the  unseating  of  the  member  chosen,  if  the  charge 
is  brought  home  to  him.  The  candidate  is  required  to  appoint  his 
own  agents,  in  writing,  so  that  they  may  be  known ;  and  to  send  all 
accounts  and  a  note  of  all  his  disbursements  to  the  election  auditor  ; 
which,  when  audited  and  paid  through  the  auditor,  are  to  be  published 
in  the  local  newspapers.  It  may  be  tdded  here,  however,  that  both  the 
method  of  proceeding  at  elections,  and  the  principles  which  ought  to 
guide  legislation  on  that  subject  are  at  present  quite  undetermined, 
the  recent  Acts  of  Parliament  being  only  of  temporary  operation  and 
of  an  experimental  character.  (Blackstone's  'Commentaries,'  Mr. 
Kerr's  edition,  vol  L  p.  166.) 

ELECTORS.    [Commons,  Honsv  o?.] 

ELECTRIC.  Substances  capable  of  producing  electricity  by  friction 
were,  in  the  infancy  of  electrical  science,  arranged  in  a  class  in  the  order 
of  their  supposed  susceptibility  to  excitement,  and  were  o^ed  Blectrifn, 
or  Idio-eUctricB ;  while  a  large  number  of  bodies,  including  all  the 
metals,  were  supposed  to  be  imexcitable  by  friction,  and  were  hence 
called  Andectrics  or  Nondectria,  When,  however,  the  electric  con- 
ducting power  of  bodies  became  known,  it  was  seen  that  an  uninsulated 
rod  of  metal,  for  example,  could  not  be  excited  permanently,  on  account 
of  the  electricity  being  conducted  away  as  fast  as  it  was  formed.  By 
furnishing  the  metal  with  a  rod  of  glass,  it  was  found  to  be  capable  of 
excitation  by  friction,  and  of  retaining  its  charge,  just  as  a  tube  of 
glass  would  do.  In  this  way  it  was  ascertained  that  all  solids  wore 
capable  of  being  electrified  by  friction,  although  in  different  degre««, 
and  such  lists  as  the  following  were  constructed  to  represent  the  order 
of  excitability — the  most  excitable  coming  first : — 

LIST  OF  XLSCTRICB. 

Shell-lac,  amber,  brimstone,  jet. 
Resins,  pitch,  wax. 

Oums,  camphor,  caoutchouc,  gutta-percha. 
Qun-cotton,  coUodion  paper. 
Glass,  and  all  vitreous  and  vitrified  substances. 
The  diamond,  agate,  and  most  precious  stones. 
Tourmuline,  and  other   crystalline,  transparent,  at^laceotia,  and 
siliceous  gems  and  stones. 
Bituminous  substances. 

Silk,  dry  animal  furs  and  sklas,  hair,  wool,  feathem^^  paper,  poiroalain. 
Turpentine,  and  various  oils  and  fatty  fluids*  ^    ^      .  ^  ^ 
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Dry  gases,  atmoepheiic  air,  highly  elastic  steam* 

Ice  at  0**  Fahr. 

The  substances  in  the  above  list  are  also  called  non-eonducton  or 
intulatort. 

The  following  is  a  list  of  electrical  conduetcrs;  or^  as  they  are  some- 
times called,  non-elecfnci, 

LIST  01*  NOK-SLBOTBICa. 

Metals. 

Well-burnt  charcoal. 

Plumbago. 

Acids,  acid  solutions,  and  saline  fluids. 

Water,  and  moist  vegetable  matter. 

Living  animal  matter. 

Flame,  smoke,  steam. 

The  term  electric,  although  having  a  definite  substantive  meaning,  is, 
&x>m  the  general  love  of  contracting  long  vrords,  often  used  as  an 
adjective  in  the  place  of  electrical.  In  arranging  the  following  articles, 
we  have  consulted  the  reader's  convenience  by  restoring  in  many  oases 
the  words  to  their  original  meaning,  although  in  compliance  with 
custom  we  shall  use  the  expression  electric  telegraph,  &c.,  instead  of 
deetrieal  telegraph,  ftc 

ELECTRICAL  ALARUM.    [Tkljboraph.] 

ELECTRICAL  ATTRACTION.  Uader  this  designation  it  is  in- 
tended to  notice  the  apparent  attractions  and  repulsions  which  take 
place  when  bodies  are  in  particular  states  with  respect  to  electrical 
power. 

From  a  very  early  time  it  was  known  that  amber,  when  excited  by 
being  briskly  rubbed,  seemed  to  draw  towards  it  such  light  bodies  as 
straws  and  feathers:  and  the  phenomenon,  as  well  as  that  of  an 
apparent  repulsion,  \b  now  exhibited  in  a  more  striking  manner  by 
presenting  a  cylinder  of  excited  glass  or  of  excited  wax  to  a  pith  ball 
or  a  downy  feather  suspended  by  a  silk  line.    [Electrioitt,  Comhoit.] 

In  attempting  to  explain  by  what  means  these  actions  might  arise,  it 
is  imagined  that  there  may  exist  in  all  material  substances  a  fluid,  or 
fluids,  whose  particles  exercise  upon  one  another  attractive  or  repul- 
sive powers,  while  a  mutual  attraction  may  take  place  between  the  fluid 
particles  and  those  of  the  substance  with  which  tiiey  are  combined. 

The  hypothesis  of  Watson  and  Franklin  was  that  there  exists  but 
one  kind  of  such  fluid :  it  was  supposed  that,  in  exciting  glass  and 
some  other  bodies  by  friction,  the  fluid  was  abstracted  from  the  earth 
through  the  material  by  whidi  the  friction  was  produced,  and  accumu- 
lated upon  the  surface  of  the  body,  which  thus  obtained  more  than  its 
natural  quantity.  It  was  supposed  that  this  excess  readily  passed  into 
any  body  near  it,  provided  the  latter  had  less  than,  or  only  its  natural 
quantity,  or  at  most  had  not  so  great  a  quantity  in  proportion  to  its 
magnitude.  In  the  excitement  of  resinous  bodies  it  was  supposed  that 
the  fluid  passes  from  those  bodies,  through  the  material  employed  in  the 
friction,  to  the  earth;  and  thus  the  resinous  bodies  were  supposed  to  have 
less  than  the  natural  quantities.  Hence  arose  the  distinction  between 
positive  and  negative,  or  redundant  and  deficient  electricity ;  and  the 
theory  of  .^pinus  and  Cavendish  relating  to  the  distribution  of  elec- 
tricity on  the  surfaces  of  bodies  is  in  conformity  with  this  hypothesis. 
But  the  hypothesis  is  open  to  some  objections  :  thus,  when  bodies  are 
deprived  of  the  fluid  which,  when  they  are  in  the  ordinary  state,  is 
combined  with  them,  they  are  observed  to  repel  each  other  mutually ; 
and  it  must  therefore  be  inferred  that  the  particles  of  bodies  exercise 
upon  each  other  a  strong  repulsive  power,  a  circumstance  which  can 
scarcely  be  reconciled  with  the  general  attraction  existing  among  the 
bodies  in  nature,  or  with  the  cohesive  power  by  which  the  particles  of 
all  bodies  are  hdd  together.  It  is  moreover  impossible  to  conceive,  as 
Biot  observes,  why  negative  electricity,  that  is,  a  mere  absence  of  fluid, 
should  be  developed  on  the  surfaces  of  bodies  according  to  the  hydro- 
statical  laws  by  which  a  real  fluid  would  be  developed. 

To  this  hypothesis  succeeded  that  which  is  now  genendly  received. 
It  was  proposed  about  the  same  time  by  Symmer  in  England  and 
Du  Fay  on  the  Continent,  and  consists  in  the  assumption  of  two  fluids, 
of  directly  opposite  qualities,  existing  at  the  same  time  in  combination 
with  the  particles  of  all  bodies  in  nature :  the  particles  of  each  fluid 
are  conceived  to  exert  on  one  another  a  strong  repulsive  force,  while 
the  particles  of  the  unlike  fluids  mutually  attract  each  other.  The 
experiments  of  Coulomb  with  the  electrical  torsion  balance  have  proved 
tl^t  the  attractive  and  repulsive  forces  vary  in  intensity  inversely  as 
the  squares  of  the  distances  between  the  particles,  and  that  at  equal 
distances  the  attractions  and  repulsions  are  exactly  equal. 

The  manner  in  which  the  mutual  actions  of  electrical  particles  pro- 
duce the  phenomena  of  attraction  or  repulsion  in  bodies  with  which 
they  are  combined,  omitting  the  consideration  of  the  effects  arising 
from  the  decompositions  of  the  natural  electricities  of  the  bodies,  is 
conceived  to  depend  in  part  on  the  pressure  of  the  atmosphere,  and  in 
part  on  the  conducting  powera  of  the  bodies.  Thus,  if  by  any  excite- 
ment electrical  particles  be  collected  on  the  surface  of  two  bodies 
(suppose  two  spheres)  which  are  non-conductora,  they  will  be  retained 
there  by  the  pressiu^  of  the  surrounding  air,  and  by  the  impermea- 
bility of  the  material :  hence  the  bodies  must  take  the  motions  which 
result  from  the  repulsion  or  attraction  of  the  fluids  on  them,  according 
as  those  fluids  are  of  the  same  or  of  unlike  kinds.  If  one  of  the  bodies 
be  a  conductor  and  the  other  a  non-conductor,  and  they  be  both 


charged,  for  example,  with  electricity  of  the  same  kind,  while  that 
which  is  on  the  surface  of  the  latter  suffera  little  change  of  disposition, 
that  which  is  on  the  other  moves  freely  through  its  substance,  and  is 
by  the  mutual  repulsion  of  the  particles,  driven  in  abundance  to  the 
opposite  side,  so  as  to  be  more  dense,  or  to  form  a  thicker  stratum 
there  than  on  the  side  nearest  to  the  non-conductor.  But  the  re-action 
of  the  electrical  fluid  against  the  surrounding  atmosphere  being  pro- 
portional to  the  square  of  the  thickness  of  a  stratum,  it  follows  that 
there  is  an  excess  of  force  tending  to  make  the  conducting  body  recede 
from  the  other;  and  it  is  easy  to  peroei?e  that  a  like  explanation  may 
be  given  of  the  contrary  movement  which  takes  place  in  the  conducting 
body  when  the  two  are  charged  with  unlike  kinds  of  electricity. 
These  views,  however,  have  of  late  years  been  greatly  modified,  in  con- 
sequence of  the  researches  of  Faraday.    [Electricity,  Common.] 

The  circumstances  relating  to  the  distribution  of  electricity  on  the 
surfaces  of  bodies  agreeably  to  the  hypothesis  of  two  fluids,  have  been 
determined  with  the  aid  of  a  most  refined  analysis,  by  La*  Place,  Ivory, 
andPoisson;  and  the  'Theory  of  Electricity,' in  the  ' Encyclopsedia 
Metropolitana,'  contains  an  investigation  of  the  distribution  on  the 
surfaces  of  spheres.  The  results  are  there  computed  numerically,  and 
compared  with  those  which  Coulomb  has  obtained  by  direct  experi- 
ment, and  the  discrepancies  are  found  to  be  only  such  as  may  fall 
within  the  limits  of  the  imavoidable  errors  in  the  experiments  them- 
selves.. 

When  a  magnetised  body  ia  placed  near  one  which  is  not  so,  a  de- 
composition of  the  natural  magnetism  in  the  latter  takes  place,  similar 
to  that  decomposition  of  the  electrical  fluids  which  oocun  when  a  body 
in  its  natursJ  state  is  brought  near  one  whidi  has  been  excited  by 
friction  [Electrioitt,  Commom],  and  aU  the  phenomena  exhibited  by 
magnetised  bodies  on  one  another  are  capable  of  being  explained  on  the 
hypothesis  of  two  fluids,  the  particles  of  which  repel  or  attract  one 
another  according  as  they  are  of  the  same  or  of  uiilike  kinds,  the  in- 
tensities of  the  forces  being  inversely  prc^rtionalto  the  squares  of  the 
distances. 

The  hypothesis  of  two  fluids,  moving  in  opposite  directions,  is  also 
adopted  in  order  to  explain  the  phenomena  of  galvanism  and  electro- 
magnetism  ;  that  which  is  considered  as  positive  flowing  from  the  sine) 
through  the  add,  to  the  copper,  and  that  which  is  called  negative,  from 
the  copper,  through  the  acid,  to  the  sine ;  but  the  discovery  that  a 
balanced  magnetised  needle  was  afiected  when  placed  in  the  vicinity  of 
the  wire  connecting  the  opposite  ends  of  a  galvanic  battery,  has  given 
rise  to  an  hypothesis  that  the  power  supposed  to  exist  in  what  was 
called  by  the  general  name  of  an  electric  fluid  was  produced  by  a 
spiral  motion  of  the  fluid  current  about  the  conducting- wire,  or  about 
the  particles  of  a  magnetised  needle. 

Oersted,  the  discoverer  of  the  electro-magnetic  action,  conceived 
that,  when  the  circuit  was  completed  by  the  wire  passing  from  the 
zinc  end  to  the  copper  end  of  a  batteiy,  the  positive  and  negative 
fluids  which,  if  unimpeded,  would  flow  in  straight  lines,  were  com- 
pelled by  acting  against  each  other  to  move  spirally  about  the  wire ; 
and  this  opinion  is  still  generally  held,  it  being  supposed  that  the  turns 
of  the  spiral  are  very  near  one  anotiier,  so  that  they  may  be  considered 
as  circles  whose  planes  are  perpendicular  to  the  axis  of  the  wire.  The 
course  of  either  current,  according  to  the  explanation  given  by  Mr. 
Barlow,  may  be  easily  understood  from  the  following  description, 
which  relates  in  particular  to  that  which  is  oaUed  positive :  Let  a  con- 
ducting wire  be  imagined  to  be  so  bent  that  part  of  it  shall  be  in  a 
vertical  position,  and  shall  paas  perpendicularly  through  the  paper,  the 
part  above  proceeding  from  tiie  sine  or  positive  end  of  the  battery,  and 
the  part  below  to  the  copper  or  negative  end ;  the  current  of  positive 
electricity  being  thus  from  above  downwards :  imagine  also,  a  small 
needle  whose  north  and  south  poles  are  represented  by  n  and  «  to  be 
horiaontally  balanced  on  A  pivot  and  placed  successively  at  different 
points  in  the  circumference  of  a  circle  described  about  the  intersection 
of  the  wire  with  the  paper.  Then,  the  directive  power  of  the  earth  on 
the  needle  being  neutralised  by  the  presence  of  a  magnet,  the  line  n  s  will 
assume  in  every  part  the  position  of  a  tangent  to  that  circumference,  the 
direction  na  being  always  such  as  it  would  be  if  the  point  s  revolved  in  ad- 
vance of  n  roimd  the  axis  of  the  wire  in  the  same  order  as  the  hands  of  a 
watch  move.  [Elbctro-Dtnamics.]  The  negative  current  may  be  under- 
stood to  be  revolving  at  tiie  same  time  in  like  manner,  but  in  a  oontrary 
direction.  The  currents  thus  revolving  are  supposed  to  act  on  the 
particles  of  the  magnetised  needle,  disposing  them  to  arrange  them- 
selves parallel  to  its  axis,  and  so  as  to  bring  the  latter  in  the  position 
of  a  tangent  to  the  curve  described  by  the  fluid  about  the  wire. 

The  hypothesis  of  Ampere  differa  from  that  which  has  been  just 
stated :  this  philosof^er  haring  formed  the  conducting  wire  into  two 
parts,  which  could  be  so  connected  with  the  opposite  poles  of  a  galvanic 
battery  that  the  current  of  positive  electricity  might  be  made  to  pass 
along  the  two  parts  in  the  same  direction,  or  in  contrary  directions, 
found  that,  in  the  former  case,  the  wires  (which  were  delicately  sus- 
pended in  horizontal  and  parallel  positions)  seemed  to  attract,  and  in 
the  other  case  to  repel,  one  another.  He  from  thence  inferred  that  the 
fluids  passed  in  rectilinear  directions,  or  parallel  to  the  axes  of  the 
wires,  and  that  the  particles  were  so  polarised  as  to  present  to  ench. 
other,  laterally,  when  they  moved  in  the  same  direction,  sides  which 
had  powers  of  attraction ;  and  when  they  moved  in  contrary  directions, 
sides  which  had  powera  of  repulsion :  he  further  supposed,  in  order  to 
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account  for  the  efifect  of  the  wires  on  a  magnetined  needle,  that  mag- 
netic currents  revolve  about  every  particle  or  rather  every  physical 
point  of  a  magnetised  body,  as  it  were  in  the  plane  of  an  equator  to  an 
infinitely  small  sphere ;  and  he  assumed  that  the  fluid  in  the  conducting 
wire  of  a  battery  exerts  actions  upon  these  revolving  currents,  by 
which  the  planes  of  the  revolutions  are  brought  into  such  positions 
that,  if  produced,  they  would  pass  through  the  axis  of  the  conducting 
wire.  It  is  evident  however  that  the  effect  thus  produced  on  the 
needle  is  the  same  as  that  which  was  before  described ;  for,  as  the 
planes  of  the  revolving  currents  are  supposed  to  be  perpendicular  to 
the  axis  of  the  magnetised  body,  that  axis  must  tend  to  place  itself  in 
the  direction  of  a  tangent  to  a  circle  supposed  to  be  perpendicular  to 
the  axis  of  the  conducting  wire  of  the  battery. 

It  has  been  ascertained  that  the  current  of  electricity  produced  by 
the  electrical  machine  causes  deviations  in  a  magnetised  needle ;  and  it 
is  now  generally  believed  that  the  electric,  galvanic,  and  magnetic  fluids, 
if  such  there' be,  are  identical.  [Electricity.]  An  experiment  made 
by  Mr.  Faraday,  in  which  a  magnetised  needle  caused  to  float  on  water 
was  found  to  enter  a  glass  tube  having  its  axis  on  a  level  with  the 
surface  and  about  which  a  galvanic  conducting  wire  was  spirally 
wound ;  while  such  magnetised  needle  would  not  enter  the  bore  of  a 
hollow  magnet  placed  in  the  same  situation  as  the  glass  tube — seemed 
however  to  show  that  the  nature  of  the  galvanic  and  magnetic  fluids 
was  not  absolutely  the  same.  But  M.  Ampere,  in  explanation,  has 
observed  that  the  result  of  the  experiment  is  not  inconsistent  with  the 
hypothesis  of  identity ;  since,  when  the  wire  is  coiled  about  the  glass 
tube,  the  needle  is  within  the  electric  current,  whereas  it  is  outside  of 
the  currents  about  the  particles  of  the  magnetic  tube. 

ELECTRICAL  BATTERY,  a  number  of  cylindrical  yessels  of 
glass,  each  precisely  similar  to  the  usual  Leyden  jar  [Electricitt, 
Common],  the  open  top  being  covered  by  a  plate  of  wood,  into 
which  is  screwed  the  foot  of  a  brass  pillar  which  terminates  at  the  top 
with  a  ball  of  the  same  metal,  and  at  the  bottom  with  a  chain,  which 
descends  to  the  lower  part  of  the  jar  inside ;  or,  as  in  the  annexed 
figiire,  the  rod  may  be  solid  throughout  its  length,  or  only  branch  out 
a  little  at  the  bottom  to  serve  as  a  support,  in  which  case  the  jars  do 
not  require  wooden  covers.  Both  the  inside  and  outside  of  each  jar 
are  lined  with  tin-foil  to  within  about  two  inches  of  the  top.  These 
are  contained  within  a  wooden  box,  the  interior  of  which  is  lined 
with  tin-foil ;  a  piece  of  wire  passes  through  the  foil  and  the  side  of 
the  box,  and  carries  on  the  exterior  of  the  latter  a  ring,  to  which 
should  be  affixed  a  chain  descending  to  the  table  or  to  the  ground ; 
or  the  chain  may  be  put  inside  the  box,  as  at  c,  in  contact  with  the 
coating  of  one  of  the  jars. 

The  ball  or  knob  at  the  top  of  every  jar  is  perforated,  in  order  that 
it  may  receive  one  of  the  brass  rods  of  a  system  of  bars  by  which  the 
tops  of  all  the  jars  are  connected  together ;  the  rods  are  terminated 
with  brass  balls,  and  one  of  these,  or  a  ball  at  the  upper  extremity  of  a 
pillar  forming  part  of  the  system,  or  a  wire  leading  therefrom,  is  pre- 
sented to  the  conductor  of  the  electrical  machine  when  the  battery  is 
to  be  charged.  This  kind  of  battery  was  first  proposed  by  Gralath,  a 
German,  in  1747  ;  and  the  manner  of  charging  and  of  discharging  it 
difiers  in  no  respect  from  the  manner  of  performing  the  like  operations 
with  a  single  jar. 

The  quantity  of  electricity  in  a  jar  or  battery  is  directly  proportional 
to  the  superficies  of  the  coating  and  to  the  degree  of  intensity ;  and 
the  latter  is  in  the  inverse  ratio  of  the  thickness  of  the  glass.  The 
])articles  of  vitreous  or  of  positive  electricity  which,  by  the  machine,  are 
excited  in  the  conductor,  and  with  that  on  the  interior  surfaces  of  the 
jars,  exert,  through  the  glass,  attractive  powers  upon  the  resinous  or 
negative  electricity,  which  by  that  attraction  are  brought  from  the 
earth  to  the  exterior  surfaces  of  the  jars :  this  accumulation  within  the 
jars  continues  till  the  repulsive  powers  of  the  particles  are  great  enough 
to  counteract  the  power  of  the  machine  to  supply  fluid  through  the 
conductor  :  the  charge  of  the  battery  is  then  a  maximum.  The  battery 
is  usually  furnished  with  a  pith-ball  or  quadrant  electrometer  [Elec- 
trometer], shown  in  the  figure,  which  indicates  by  the  amount  of  its 
divergence  the  progress  of  the  charge.  The  discharge  is  made  by 
means  of  a  bent  wire  called  a  discharging  rod,  or  by  a  more  convenient 
form  of  apparatus  known  as  the  universal  discharger.  The  power  of  a 
battery  is  estimated  by  the  quantity  of  metallic  wire  which  it  will 
ignite  or  melt.  The  battery,  consisting  of  100  jars,  which  was  made  by 
Cuthbertson  for  the  museum  at  Haarlem,  and  which  contained  550 
square  feet  of  coating,  ignited  665  inches  of  iron  wire  ^  mdh  diameter. 

The  engraving  represents  the  battery  arranged  for  the  deflagration 
of  metaUic  wires.  A  conductor  is  led  from  the  inner  coatings  of  the 
jars  to  an  insulated  arm  (/)  of  a  discharging  apparatus  (a),  while  a 
second  conductor  passes  from  the  insulated  ball  (6)  to  one  of  the  insu- 
lated rods  of  the  universal  discharger  (d).  The  wire  to  be  burnt  (w)  is 
attached  to  a  card  supported  by  an  insulated  stand,  and  this  wire  is 
connected  with  the  other  rod  of  the  universal  discharger,  which  con- 
nects it  by  means  of  a  wire  with  the  outer  coating  of  the  battery. 
When  the  battery  is  sufficiently  charged  the  lever  i  is  withdrawn, 
when  the  ball  a  falls  down  through  a  hole  in  the  metal  arm  /  upon  Uie 
ball  6,  whereby  the  circuit  is  completed,  and  the  charge,  passing 
through  the  whole  conducting  arrangement  thus  formed,  restores  the 
equilibrium  in  an  instant ;  but  the  wire  (w)  being  thinner  than  any 
other  part  of  the  discharging  wire,  there  is  a  yeiy  slight  delay  in  the 


passage  of  the  chaise,  the  consequence  of  which  is  that  the  enormous 
heating  power  oi  the  electric  fluid  has  time  to  act,  and  the  wire  (w)  is 


BO  completely  fused  as  to  be  dissipated  in  vapour,  a  portion  of  which 
leaves  on  the  card  a  stain  more  or  less  characteristic  of  the  metaL 

The  batteries  in  which  electricity  is  excited  by  the  chemical  action 
of  a  fluid  upon  a  metal,  or  of  two  metals  upon  one  another,  are  called 
Galvanic  or   Voltaic :  they  are  of  various  kmds,  and  will  be  more  con- 
veniently described  under  Galvanism. 
ELECTRICAL  CLOCK.    [Horology.] 

ELECTRICAL  CONDENSER,  a  term  applied  chiefly  to  such 
instruments  as  are  employed  to  collect  and  render  sensible  very  small 
quantities  of  electricity.  The  principle  upon  which  a  oondenser  of 
electricity  acts  may  be  thus  stated  :  When  the  electricity  of  any  body 
is  decomposed  by  being  brought  near  another  body  which  has  received 
from  an  object  in  contact  with  it  more  than  its  natural  quantity  of 
either  kind  (vitreous  or  resinous),  the  fluid  of  that  kind  is  repelled 
from  the  first  body,  and  that  of  the  opposite  kind  then  disposes  the 
second  body  to  receive  a  new  supply  of  the  former  kind  from  the 
object  with  which  it  is  connected.  For  example,  if  a  thin  circular 
plate  of  metal,  having  attached  to  its  circumference  a  glass  handle,  by 
which  it  may  be  insulated  when  held  in  the  hand,  be  niade  to  receive  a 
small  quantity  of  fluid  (suppose  it  to  be  vitreous)  from  the  conductor 
of  an  electrical  machine  with  which  it  may  be  put  in  connection  by  a 
wire ;  and  then  a  similar  piece  of  metal,  connected  with  the  earth  by 
being  held  in  the  hand  or  supported  on  a  pillar  of  metal,  be  brought 
directly  under  it  and  so  near  as  almost  to  touch  it,  the  nearest  surfaces 
of  both  having  been  covered  with  a  thin  coat  of  resinous  varnish ;  the 
electricity  of  the  latter  plate  will  be  decomposed,  the  vitreous  portion 
(in  the  case  supposed)  flowing  to  the  earth  and  the  resinous  portion 
being  attracted  by  the  fluid  in  the  plate  which  is  connected  with  the 
conductor  to  the  upper  surface  of  the  other  plate.  This  resinous  fluid 
now  attracts  more  of  the  vitreous  fluid  from  the  conductor  to  the 
under  surface  of  the  plate  in  connection  with  it,  and  the  latter  fluid 
further  decomposes  the  free  electricity  in  the  former  plate,  thus  causing 
in  it  a  new  repulsion  of  the  vitreous  fluid,  and  a  new  attraction  of  the 
resinous  fluid  to  its  upper  sur^ice.  The  like  process  continues  till  an 
equilibrium  is  produced  between  the  vitreous  fluid  supplied  by  the 
conductor  and  the  resinous  fluid  which  is  drawn  from  the  earth. 

If  the  plate  which  is  connected  with  the  conductor  be  now  removed 
from  thence  by  means  of  the  glass  handle,  the  fluid  in  it,  having  no 
means  of  escape,  will,  on  the  plate  being  presented  to  an  electrometer, 
make  its  condensed  state  manifest  by  producing  a  greater  effect  than  if 
the  plate,  while  attached  to  the  conductor,  had  beep  unaccompanied  by 
the  other  plate. 

Many  different  kinds  of  condensers  of  electricity  have  been  con- 
structed, and  one  is  represented  under  Electricity,  Common.  The 
condensers  of  Yolta  and  Cavallo  are  best  known ;  but,  except  for  some 
particular  purposes.  Coulomb's  Electrical  Torsion  Balance  [Electro- 
meter] may  be  advantageously  used  when  it  is  required  to  determine 
the  intensity  of  the  fluid  in  any  body. 

ELECTRICAL  EGG.  A  glass  vessel,  ellipsoidal  in  shape,  arranged 
so  that  the  included  air  may  be  exhausted  at  the  air  pump.  On 
sending  a  stream  of  electricity  through  this  apparatus  various  effects 
are  produced,  depending  on  the  amount  of  exhaustion,  the  force  of  the 
electrical  current,  and  the  nature  of  the  included  gas.  When  the  gUos 
is  filled  with  air  the  discharge  has  a  white  appearance ;  but  as  the  air 
is  withdrawn,  the  whiteness  diminishes,  and  at  length  becomes  violet. 
On  increasing  the  intensity  of  the  diiBchaige,  the  light  increases  in 
brilliancy.  When  the  vessel  is  partially  exhausted,  and  a  current 
produced  by  Rhumkorff 's  apparatus  sent  through  it,  the  negative  ball 
and  the  stem  which  supports  the  glass,  become  enveloped  in  a  lumi- 
nous aureola,  formed  apparently  of  several  distinct  beds  of  different 
shades  of  blue :  the  positive  ball  and  a  portion  of  its  stem  are  also 
enveloped  in  a  thin  and  flocculent  aureola  of  a  pinkish  hue,  while 
the  space  between  the  balls  or  poles,  is  filled  with  ^  cloud  of  con- 
tinuous diffused  reddish  light.  This  supposed  stratijicatum,  as  it 
is  called,  of  the  electric  light,  has  lately  attracted  a  great  deal  of 
attention.  It  is  found  to  be  more  decided  if,  previous  to  the  ex- 
haustion of  the  air^  some  vapour  of  turpentine  or  pyroligneoua  acid. 
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nloohol,  sulphide  of  carbon,  &c.,  be  introduced.  In  no  case  does  the 
light  appear  to  be  continuous,  but  to  consist  of  a  succession  of 
discharges,  more  or  less  rapid,  according  to  the  rate  of  oscillation 
of  the  hammer  of  the  coil.  The  luminous  zones  appear  to  have  a 
double  movement  of  gyration  and  undulation,  which  have  been 
regarded  by  some  as  an  optical  illusion,  since  by  causing  the  hammer 
to  oscillate  slowly,  the  zones  appear  to  be  distinct  and  fixed.  The 
effects  can  also  be  produced  with  a  continuous  current  from  a  very 
strong  battery,  but  an  intermitting  current  requires  only  a  single 
pair,  and  in  this  case,  any  increase  m  the  power  of  the  battery  does 
not  appear  to  increase  the  effects.  M.  Gaugain  has  endeavoured  to 
show  that  the  variations  in  the  light  belong  to  various  strata  of 
vapours  contained  within  the  glass,  and  that  the  electricity  assists  the 
arrangement  of  these  vapours  into  strata. 

ELECTRICAL  IMAGES.  Under  the  article  Breath-piqures,  will 
be  found  a  number  of  curious  details  respecting  the  production  of 
electro-graphic  images  or  figures.  Lichtenberg's  figures  are  produced 
by  tracing  on  a  cake  of  resin  any  marks  or  figures  with  the  knob  of  a 
Leyden  jar,  charged  first  positively  and  then  negatively,  and  project- 
ing on  the  cake  a  coloured  compound  non-conducting  powder,  such  as 
sulphur  and  red-lead,  triturated  together.  The  powder  will  render 
the  characters  visible ;  because,  in  rubbing  them  up,  they  become 
electrified  by  the  friction,  the  sulphur  +  and  the  red-lead  — ,  so  that 
when  the  powder  is  blown  over  the  resin,  the  sulphur  is  attracted  by 
those  parts  which  are  negatively  electrified,  and  the  red-lead  to  those 
which  are  positively  electrified. 

A  curious  class  of  electrical  images  connected  with  the  theory  of 
the  distribution  of  electricity,  haa  been  investigated  bv  Professor 
William  Thomson,  of  Glasgow.  The  effect  of  an  electrified  body  on 
an  uninsulated  sphere  is  represented  by  the  image  of  the  electrified 
body  in  the  sphere.  So  also,  when  an  electrified  body  is  placed  near 
two  uninsulated  spheres,  an  inductive  effect  is  produced,  represented 
by  an  infinite  series  of  successive  images  in  each  sphere.  If  again  a 
conductor  bounded  by  segments  of  two  spherical  surfaces  cutting  at 
an  angle  which  is  a  sub-multiple  of  two  right  angles,  be  electrified  by 
induction,  the  effect  may  be  represented  by  a  finite  number  of  images 
placed  symmetrically  in  the  circumference  of  a  circle  passing  through 
the  exciting  or  inducing  body,  and  cutting  the  two  spherical  surfaces 
at  right  angles,  similarly  to  the  symmetrically  arranged  images  of  a 
kaleidoscope.  Mr.  Murphy,  in  his  treatise  on  '  Heat  and  Electricity/ 
had  previously  adopted  what  he  called  "  the  principle  of  successive 
influences,"  for  the  purpose  of  obtaining  numerical  approximations  to 
the  state  of  electrified  bodies  influencing  each  other^  by  calculating 
the  effects  of  frmr  or  five  successive  acts  of  influences. 

ELECTRICAL  LAMP.    [Electric  Light.] 

ELECTRICAL,  or  ELECTRIC  LIGHT.  The  most  splendid 
artificial  light  known  is  that  produced  by  the  current  of  a  powerful 
voltaic  battery  between  two  pencils  of  hard  charcoal,  such  aa  that 
deposited  in  the  retorts  of  gas  works.  The  charcoal,  which  is  an 
imperfect  conductor,  becomes  incandescent,  and  as  it  is  not  fusible  at 
any  known  temperature,  the  splendour  of  the  light  is  only  limited  by 
the  power  of  the  battery.  The  charcoal  is  formed  into  pointed  cylindera, 
three  or  four  inches  in  length,  mounted  in  metallic  holdera  connected 
with  the  ends  of  the  voltaic  battery,  and  the  pencils  are  fixed,  so  that 
their  points  may  be  easily  brought  into  contact  or  made  to  recede 
from  each  other  aa  required.  When  in  contact,  the  current  passes 
between  them,  and  the  charcoal  becomes  eminently  luminous.  When 
separated,  a  splendid  flame  passes  between  them,  and  this  flame  is  not 
symmetrical  with  respect  to  the  two  poles,  for  that  portion  of  it  next 
dfie  positive  point  has  the  greatest  diameter,  and  as  it  approaches  the 
negative  point,  the  diameter  gradually  diminishes.  This  light  can  be 
produced  in  an  exh^asted  receiver,  under  water,  or  in  gases  which  do 
not  support  combustion. 

This  light  has  been  applied  by  M.  Foucault  with  great  effect  as  a 
substitute  for  the  lime  light  in  the  gas  microscope.  The  apparatus  aa 
constructed  by  M.  Dubwc,  and  called  by  him  a  photo-electric  micro- 
scope, contains  a  self-adjusting  apparatus,  the  object  of  which  is  to 
preserve  a  nearly  uniform  brilliancy  in  the  light,  notwithstanding  the 
gradual  waste  of  the  charcoal.  Hitherto  the  difficulty  has  been  to 
regulate  the  light  so  as  to  keep  the  two  points  at  nearly  the  same 
distance  from  each  other.  The  regulatora  of  Messra.  Staite  and  Petrie 
in  this  country,  and  those  of  several  inventora  in  France,  were  in- 
tended to  produce  this  result.  It  will  perhaps  be  sufficient  if  we  here 
describe  the  photo-electric  apparatus  of  M.  DeleuU.  It  consists  of  a 
tripod  of  cast  iron  on  which  are  fixed  the  two  charcoal  pencils  and 
the  regulator  which  maintains  a  constant  interval  between  them. 
The  negative  pencil,  N,  is  held  by  a  metal  support,  the  wire  of  which 
slides  through  a  hole  in  the  knob,  d,  with  slight  friction,  so  that  this 
pencil  once  adjusted  remains  fixed.  The  positive  pencil,  P,  on  the  con- 
trary, is  so  arranged  that  in  proportion  as  the  distance  between  the 
pencila  tends  to  increase,  the  action  of  the  voltaic  current  causes  it  to 
rise.  The  regulator  by  which  this  result  is  attained  is  attached  to  the 
lower  part  of  the  tripod,  but  is  represented  on  a  lai^ger  scale  in  a 
separate  figure,  for  both  of  which  we  are  indebted  to  the  7th  edition 
of  M.  Ganot's  *  Traits  elementaire  de  Physique,'  1857.  a.  is  a  lever 
attached  at  one  end  to  a  spiral  spring  b,  so  that  it  can  oscillate  upon 
the  pivot  L  through  a  very  Email  space,  the  other  end  being  fixed 
between  the  points  of  a  vice,  capable  of  being  adjusted  at  pleasure. 
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Now  this  lever  tends  to  turn  in  one  direction  by  the  action  of  the 
spring,  B,  and  in  a  contraiy  diiection  by  the  action  of  an  eleoti'O- 


magnet,  E.  At  the  end  of  the  lever  near  b  is  a  steel  spring,  the  upper 
end  of  which,  at  i,  is  enga'^ed  in  the  teeth  of  a  ratched  bar,  k,  on  the 
top  of  which  is  a  holder  of  the  positive  pencil  P.  Now  it  is  evident 
that  when  the  current  circulates  with  full  force  through  the  wire  of 
the  electro-magnet,  the  latter  strongly  attacks  the  iron  armature,  m, 
attached  to  the  lever,  a,  whereby  the  arm  of  the  lever  to  the  right  of 
L  descends  through  a  small  space,  and  causes  the  steel  spring,  i,  to  slip 
into  one  of  the  lower  teeth  of  the  ratchet  bar.  This  motion  does  not 
cause  the  ratchet  bar  to  descend,  since  the  upper  part  of  the  steel 
spring  is  curved  in  such  a  way  as  to  exert  no  resistance  in  descending, 
but  only  in  ascending.  If,  however,  the  distance  between  the  pencila 
p  and  N  increase,  the  electrical  current  becomes  weaker,  the  electro- 
magnet loses  somewhat  of  its  attractive  force,  and  not  being  able  to 
counteract  the  action  of  the  spiral  spring,  B,  the  latter  draws  up  its 
end  of  the  lever,  and  with  it  the  steel  spring,  i,  the  effect  of  "which  is 
to  raise  the  bar,  K,  a  quarter  of  a  miUemdtre.'  No  sooner  are  the 
charcoal  points  brought  nearer  together,  than  the  current  resumes  its 
former  intensity,  and  the  electro-magnet  acts  as  before,  the  steel 
spring  slips  into  a  lower  tooth  ready  to  raise  the  bar  when  the  current 
becomes  enfeebled  by  the  increased  distance  caused  by  the  wasting 
away  of  the  charcoal  points.  The  screw  at  c  is  for  regulating  the 
spiral  spring,  B.  In  both  figures  the  direction  of  the  current  is 
indicated  by  arrows.  The  charcoal  points  are  preserved  from  the 
cooling  action  of  the  air  by  being  enclosed  in  a  tube  of  glass,  and  a 
metallic  reflector  allows  the  light  to  be  directed  and  concentrated  at 
any  required  spot. 

Now  that  the  electric  light  has  been  brought  under  control,  it  is  of 
courae  a  question  of  expense,  as  in  the  case  of  electro-motive  apparatus, 
whether  we  shall  employ  our  coal  in  smelting  the  metals  which  are  to 
be  burnt  in  the  voltaic  battery,  for  procuring  a  source  of  illumination, 
or  whether  our  coal  may  not  be  more  economically  employed  in  gene- 
rating street  gas.  This  light  has  been  employed  in  France  to  give 
light  to  the  workmen  employed  at  night  in  excavating  the  docks  at 
Cherbourg ;  two  sets  of  apparatus  were  used,  each  maintained  with  one 
of  Bunsen's  lai^e  batteries  of  50  paire,  and  these  were  sufficient  to  give 
light  to  800  workmen,  at  the  total  cost  of  14  francs  55  c.  for  each 
apparatus.  The  light  has  also  been  employed  by  night  in  certain 
public  works  in  Great  Britain. 

MM.  Fizeau  and  Foucault  have  endeavoured  to  compare  the  electric 
light  with  that  of  the  sun,  by  means  of  the  chemical  effects  produced 
by  each  source  on  plates  of  iodide  of  silver.  Taking  the  intensity  of 
the  solar  light  at  midday  at  1000,  the  electric  light  from  46  pain  of 
Bunsen,  was  represented  by  235,  while  with  80  paira  it  was  only  238. 
The  intensity  of  the  light,  in  fact,  does  not  increase  with  the  number 
of  paira,  but  with  the  extent  of  surface.  With  three  series  of  46  paira 
eaoi,  arranged  so  that  all  the  positive  poles  should  meet  in  one,  and 
the  negative  poles  also  in  one,  the  effect  of  which  was  to  triple  the 
amount  of  suiiace,  the  intensitv  was  885,  or  more  than  one-third  that 
of  solar  light  Bunsen  found  that  48  paira  not  arranged  for  producing 
the  greatest  effect,  yielded  a  light  equal  to  the  united  effect  of  572  wax 
candles. 

The  electric  L'ght  determines  the  combination  of  a  mixture  of  chlo- 
rine and  hydrogen,  and  acts  on  chloride  of  silver  in  the  same  manner 
as  solar  light    When  passed  through^  prlsm^a  spec^umja  produced' 
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which  dififers  in  some  respects  from  the  solar  spectrum ;  but  in  the 
case  of  the  electric  light,  the  spectrum  varies  with  the  material  of 
which  the  electrodes  are  composed. 

The  light  produced  by  the  magneto-electric  machine  [Magneto- 
Electricity]  hafi  lately  been  applied  to  the  illumination  of  light- 
houses. The  South  Foreland  lighthouse,  near  Dover,  is  thus  furnished. 
The  lighthouse  is  placed  on  a  high  cliff,  and  the  light  is  visible  at  the 
distance  of  above  27  miles,  and  can  be  seen  from  the  lantern*  of  the 
lighthouses  of  the  coast  of  France. 

ELECTRICAL  MACHINE.  An  Apparatus  for  furnishing  supplies 
of  electricity.  There  are  two  principal  forms  of  this  instrument  in 
general  use,  namely,  the  cylinder  and  iheplaU  machine.  The  former  will 
be  described  under  Electricity,  Common  ;  the  latter,  in  its  simplest 
form,  is  represented  in  the  annexed  figure.  It  consists  of  a  disc  of  plate 
glass,  o,  moving  upon  a  central  horizontal  axis  with  two  pair  of  rub- 
bers or  cushions,  B,  graspmg  the  plate,  proceeding  from  which  are 
flaps  of  oiled  silk,  also  attached,  by  means  of  threads,  to  fixed  points, 
to  prevent  the  plate  from  dragging  them  too  much  :  P,  is  the  prime 
conductor,  insulated  by  means  of  a  glass  stem.  When  this  machine  is 
in  good  order  it  furnishes  an  abimdant  supply  of  vitreous  electricity. 
A  method  of  insulating  the  rubber  so  aa  to  obtain  negative  electricity 
lias  been  contrived  by  Sir  W.  Snow  Harris,  and  is  described  in  his 


on  the  issue  of  steam  through  small  orifices,  nor  on  any  chemical  or 
physical  change  due  to  evaporation  or  condensation^  but  ia  the  result 


'  Rudimentary  Electricity.*  Plate  machines  of  great  power  have  within 
the  last  few  years  been  erected  in  London ;  that  at  the  Polytechnic 
Institution  was  7  feet  in  diameter,  and  was  turned  by  a  small  steam 
engine,  while  that  at  the  Panopticon,  in  Leicester  Square,  was  11  feet 
in  diameter. 

A  good  deal  of  attention  has  lately  been  excited  by  a  new  method  of 
mounting  plate  machines,  invented  by  Winter,  of  Vienna.  There  is 
only  one  pair  of  rubbers,  and  they  are  large  and  peculiar  in  shape ;  but 
the  most  curious  feature  of  the  machine  is  a  stem  rising  vertically  from 
the  prime  conductor,  and  carrying  at  its  top  a  large  wooden  ring  lined 
within  with  metal.  The  effect  of  this  new  arrangement  is  greatly  to 
increase  the  striking-distance  of  the  sparks  ;  but  then  it  must  be  borne 
in  mind  that  the  sparks  are  less  frequent  than  in  the  ordinary  plate 
machine.  This  method  of  mounting  does  not,  cceteris  paribus^  increase 
the  quantity  of  electricity,  but  only  the  size  of  the  sparks  and  their 
striking  distance.  Some  of  the  Edinburgh  instrument  makers  have 
adopted  this  method  of  mounting,  but  the  London  makers  do  not 
seem  disposed  to  favour  it.  The  reader  interested  in  the  subject  will 
find  a  full  account  of  the  method,  with  figures  and  measurements,  in 
the  second  edition  of  Frick's  *  PhysikaUsche  Technik/  Braunschweic:, 
1866,  p.  348.  ^* 

The  Hydro-Electric  Machine  is  a  powerful  source  of  electricity.  It 
originated  in  1840,  in  the  observation  of  a  workman  who  was  in  charge 
of  a  fixed  steam-engine  at  Sighill,  near  Newcastle.  A  leak  in  the 
cement  about  the  safety  vidve  led  to  a  considerable  escape  of  steam, 
and  the  engine-man,  in  attempting  to  adjust  the  weight  of  the  valve, 
noticed  a  strong  electric  spark  proceeding  from  the  metal-work  of  the 
boiler,  and  from  the  boiler  itself,  if  he  attempted  to  touch  it  while 
steam  was  escaping,  especially  if  one  hand  were  immersed  in  the 
vapour.  Mr.  Armstrong  (now  Sir  Charles),  of  Newcastle,  examined  the 
phenomenon,  and  by  means  of  an  insulated  brass  rod,  with  a  metallic 
plate  at  one  end  and  a  ball  at  the  other,  the  former  being  immersed  in 
the  escaping  vapour  and  the  latter  held  near  the  boiler,  sixty  or  seventy 
sparks  per  minute  were  obtained.  Armstrong's  hydro-electric  machine 
was  based  on  this  result.  It  consists  of  a  steam-boiler  insulated  on  stout 
pillars  of  glass,  and  of  a  large  number  of  bent  iron  tubes,  terminating  in 
wooden  jets,  through  which  the  steam  issues  with  considerable  force  : 
projecting  from  the  boiler  is  a  conductor,  terminating  in  a  knob, 
while  immediately  in  front  of  the  jets  is  a  metallic  case,  containing 
several  rows  of  points  for  receiving  and  carrying  off  the  opposite 
electricity  of  the  steam,  for  if  it  were  allowed  to  return  upon  the 
boiler  the  electrical  forces  would  be  neutralised.  Faraday  has  shown 
that  the  electricity  produced  by  this  machine  does  not  depend  merely 


of  the  friction  of  the  condensed  particles  of  water  which  are  driven 
by  the  steam  through  the  jets,  which  particles  act  the  part  of  the 
glass  plate  in  the  common  machine,  and  give  out  vitreous  electricity, 
while  the  wooden  jets  and  pipes  act  as  rubbers  and  give  out  resinous 
electricity.  In  fact  the  friction  of  the  steam  is  the  source  of  the 
electricity ;  the  escaping  steam  exhibits  positive  and  the  boiler  negative 
electricity  :  it  is  remarkable  that  a  small  quantity  of  oil  or  of  tur- 
pentine in  the  exit  pipe  reverses  these  electrical  states.  Wood  seems 
to  be  the  best  material  for  the  orifice  of  the  jet  j  ivory  one  of  the 
worst. 

Another  electrical  apparatus  depending  on  friction  is  the  Electro- 
FHORUS,  and  will  be  described  under  that  head. 

Rhumkorff's  Magneto-electric  induction  coil  is  a  powerful  source  of 
electricity,  but  the  proper  place  for  its  description  will  b«  found  under 
Maqneto-Electricity. 

ELECTRICAL,  or  ELECTRIC  TELEGRAPH.    [Telegraph.] 

ELECTRICAL  TIME  BALL.    [Time  Ball.] 

ELECTRICITY.  A  subtle  imponderable  agent  pervadmg  all 
matter  apparently  without  affecting  its  volume  or  temperature,  and 
without  displaying  its  presence  in  any  way  when  in  the  latent  state ; 
but  when  excited,  its  effects  may  be  displayed  either  in  a  sudden, 
violent,  and  destructive  manner,  or  as  a  less  energetic  but  continued 
force.  The  remarkable  differences  in  the  numerous  and  varied  pheno- 
mena of  electricity  depend  chiefly  on  the  modes  in  which  the  force  is 
developed,  whether  by  mechanical  power  or  by  chemical  action,  by 
magnetic  or  calorific  influence,  or  in  certain  cases  by  the  animal  wilL 
Thus  when  the  force  is  excited  by  means  of  friction,  as  with  the 
ordinary  electrical  machine,  it  is  called  Common  or  ^rictional  Elec- 
tricity, or  in  honour  of  one  of  the  great  investigators  of  this  branch 
of  knowledge,  Franklinic  Electricity.  A  second  modification  of 
electricity  is  Magnetism,  which  like  common  electricity  is  a  polar 
force,  operating  on  every  description  of  matter,  but  commonly  exhibit- 
ing its  properties  in  bars  or  needles  of  steel  known  as  magnets.  The 
third  branch  of  electrical  science  is  due  to  chemical  action,  as  when 
two  dissimilar  metals  are  brought  into  contact  iif  a  liquid  which  acts 
upon  one  of  them,  in  which  case  there  is  developed  an  electric  current 
known  as  Galvanism,  or  Voltaic  Electricity,  in  honour  of  the 
founder  and  great  improver  of  this  branch  of  science,  namely,  Galvani 
and  Volta.  Fourthly,  there  is  Thermo-Electricity,  in  which  a  current 
is  produced  by  the  action  of  heat  upon  certain  metallic  arrangements. 
Fifthly.  Certain  fishes,  such  as  the  torpedo  and  the  electrical  eel,  are 
furnished  with  an  apparatus  capable  of  producing  electricity,  which 
for  distinction's  sake,  is  termed  Animal  Electricity.  The  influence 
of  an  electric  current  on  the  magnet,  or  the  magnetic  relations  of  the 
voltaic  current,  present  a  large  class  of  important  phenomena  which 
are  included  under  Electro-Magnetism,  while  the  electrical  pheno- 
mena produced  by  magnetism  form  the  branch  of  science  known  as 
Magneto-Electricity. 

Science  does  not  now  pretend  to  explain  why  electricity  is  capable 
of  being  excited  from  its  neutral  condition  by  any  of  the  means  above 
indicated,  any  more  than  the  mode  of  its  existence  in  matter.  She 
does  not  pretend  to  decide  whether  electricity  be  a  material  agent,  or 
only  a  property  of  matter,  or  whether,  like  Hght  and  heat,  it  is  supposed 
to  be  due  to  the  vibrations  of  an  ether.  For  the  sake  of  convenience, 
however,  electricity  is  assumed  to  be  a  physical  agent,  having  the  pro- 
perties of  an  elastic  fluid,  and  hence  capable  of  being  held  in  equili- 
brium by  the  mutual  action  and  re-action  of  antagonistic  forces,  or  of 
moving  in  definite  directions  and  forming  currents  of  greater  or  less 
intensity.  Hence  the  modes  of  investigation  and  the  method  of  classi- 
fication have  had  reference  to  the  mechanical  sciences,  the  varied  phe- 
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nomena  of  electricity  being  included  in  one  or  other  of  the  great 
divisiuna  Ele(3tro-Sta.ticb  and  Electro-Dynamics.  In  the  first  of 
these  the  electric  fluid  Jb  regarded  in  a  state  of  equilibrium  or  repose, 
and  the  phenomena  of  stationary  charges  and  the  laws  of  excitation 
and  discharge  are  also  studied ;  while  in  the  second  division,  which  is 
much  the  more  extensive  of  the  two,  the  laws  of  oontinuouB  discharge, 
or  of  electric  currents,  are  chiefly  considered. 

Although  the  electric  force  is  greatly  modified  by  the  mode  in  which 
it  is  excited,  yet  the  phenomena  are  so  far  related  as  to  suggest  the 
idea  of  a  common  principle.  Frictional  electricity  is  eminently  distin- 
guished by  its  tension,  or  power  of  overcoming  resistance,  which 
enables  it  to  strike  through  air  from  one  conducting  surface  to 
another,  and  to  discharge  itself  with  great  faciUty  from  points,  whereas 
the  electricity  of  a  powerful  voltaic  battery,  owing  to  its  low  tension, 
has  no  striking  distance  either  through  air  or  in  an  exhausted  receiver. 
Frictional  electricity  passes  readily  through  rarefied  and  heated  air 
and  through  flame.  In  like  manner,  the  voltaic  discharge  will  take 
place  through  heated  air,  as  when  the  charcoal  points  of  the  poles 
of  a  powerful  battery  are  gradually  separated  after  contact.  Wilh 
a  very  powerful  apparatus  the  discharge  has  been  thus  made  to 
pass  through  4  inches  of  air,  and  in  an  exhausted  receiver  through 
6  or  7  inches.  Common  and  voltaic  electricity  have  remarkable 
heating  powers,  and  in  this  respect  magneto-electricity  is  not  deficient ; 
but  neither  thermo-  nor  animal  electricity  has  as  yet  exhibited 
heating  power.  The  magnetic  powers  of  all  the  electricities  are 
strongly  marked,  especially  those  of  voltaic  electricity :  all  in  like 
manner  deflect  the  magnetic  needle,  and  all  have  tne  property  of 
imparting  magnetism  to  steel.  Common  and  voltaic  electricity,  espe- 
cially the  latter,  effect  numerous  chemical  decompositions.  Water 
has  been  decomposed  by  the  electricity  of  the  torpedo,  and  also  by 
magnetic  action,  as  well  as  by  thermo-electricity.  The  shock  produced 
by  common  and  by  voltaic  electricity  becomes  painfully  exalted  when 
imparted  by  magneto-electricity.  By  means  of  thermo-electricity  the 
limbs  of  a  frog  have  been  convulsed ;  and  the  severe  shocks  given  by 
the  torpedo  and  electrical  eel  are  well  known.  The  spark  common  to 
the  frictional,  voltaic,  and  magnetic  fluids  has  been  obtained  from  the 
torpedo.  From  these  and  other  points  of  comparison  the  identity  of 
the  five  kinds  of  electricity  seems  to  be  made  out,  the  differences  of 
intensity  and  quantity  being  sufficient  to  account  for  their  supposed 
distinctive  quaUties.  Faraday  has  further  strengthened  the  beUef  in 
their  identity  by  showing  that  the  magnetic  force  and  the  chemical 
action  of  electricity  are  in  direct  proportion  to  the  absolute  quantity  of 
the  fluid  of  whatever  intensity  which  passes  through  the  galvanometer. 
Thus  the  electric  phenomena,  connected  as  they  are  by  well  ascertained 
laws,  form  the  most  complete  and  important  addition  to  the  physical 
sciences  that  has  been  made  since  the  time  of  Newton. 

The  most  important  treatise  that  has  been  published  of  late  years 
on  all  the  electrical  forces  is  that  by  Be  la  Rive,  in  three  large  volumes, 
a  translation  of  which  has  been  published  by  C.  V.  Walker.  This 
work  contains  copious  lists  of  authoritative  memoirs ;  but  it  should 
be  stated,  that  the  views  adopted  differ  in  some  important  particulars 
from  those  of  English  electricians. 

ELECTRICITY,  COMMON,  FRICTIONAL  or  FRANKLINIC. 
The  simplest  and  most  usual  mode  of  producing  electricity  is  by 
friction.  When  any  two  substances  are  rubbed  against  each  other 
briskly  it  is  always  produced ;  but  it  is  only  a  particular  description  of 
bodies  called  non-condiuitors  that  retain  it  after  it  is  thus  produced  so 
as  to  exhibit  its  primary  effects  of  atlraction  and  repvUion. 

The  production  of  electricity  may  be  observed  in  a  very  familiar 
manner  thus :  Tear  up  a  piece  of  paper  into  small  fragments,  and  place 
them  on  a  table ;  then  take  a  stick  of  sealing-wax,  and  rub  it  briskly 
with  a  piece  of  flam^,  or  against  the  sleeve  of  a  cloth  coat,  and  imme- 
diately after  hold  it  near  the  fragments  of  paper ;  these  small  pieces 
will  be  soon  observed  to  be  agitated  and  the  smaller  to  fly  with 
considerable  velocity  to  the  wax,  to  which  having  adhered  for  some 
time,  some  will  suddenly  jump  off*,  others  which  have  touched  the 
stick  edgeways  wUl  dangle  from  it  for  a  considerable  time,  and 
then  fall  off  by  their  own  gravitation  when  the  electrical  force  has 
sufficiently  subsided.  It  was  by  observing  that  amber  produced 
similar  efi&cts  after  friction  to  those  we  have  described  that  electricity 
obtained  its  name  (ffAcxxpoy,  amber). 

Glass  is  now  more  commonly  employed  to  produce  electricity 
than  wax  or  gum ;  and  there  is  a  striking  difference  in  the  kind  of 
electricity  then  generated,  which  we  shall  afterwards  notice  more  at 
length.  These  bodies  are  non-conductors,  as  they  manifestly  retain 
their  electricity  beyond  the  moment  of  its  production,  and  they  are 
isolators  or  tnsidators,  because  a  conducting  substance  will  also  retain 
its  electricity  when  communication  with  the  earth,  or  with  other  con- 
ducting substances,  is  out  off  by  means  of  non-conducting  supports  or 
envelopes 

Water  is  a  conductor  of  electricity ;  for  if  we  immerse  a  conducting 
insulated  and  electrised  substance  in  water,  it  will  be.  completely 
deprived  of  its  electrical  properties.  Perfectly  dry  airs  or  gases,  on 
the  other  hand,  are  non-conductors ;  for  if  not,  none  of  the  phenomena 
mentioned  could  have  been  observed,  as  the  experiments  are  not  made 
in  vacuo.  We  are  not  aware  that  it  has  yet  been  established  whether 
the  vapours  of  all  substances  are  conductors  (or  all  the  gases  non- 
conductors).   Aqueous  vapour  certainly  is  a  conductor ;  and  therefore. 


when  the  air  is  impregnated  with  moisture,  it  is  difficult  to  perform 
any  electrical  experiments  which  require  duration.     [Elbcthio.] 

Hence  a  conductor  constitutes  a  channel  by  which  the  electrioitj 
produced  on  a  non-conductor  will  escape,  and  a  non-conductor  con* 
stitutes  an  insulator  by  which  the  electricity  communicated  to  a 
conductor  may  be  retained.  Thus,  if  we  place  an  electrified  glass 
tube  on  a  tin  stand,  the  metals  being  conductors,  the  electricity  will 
be  gradually  dissipated;  on  the  contrary,  if  we  place  an  electrised  tin 
cylinder  on  a  glass  support  in  diy  air,  tiie  electricity  will  be  retained 
for  a  long  time. 

Nevertheless  it  is  far  from  improbable  that  this  is  a  question  only  of 
degree ;  that  all  substances  are  conduGtors ;  and  that  uie  usual  terms 
conductor  and  non-conductor  strictly  mean  qtdck  conductor  and  dow 
conductor. 

When  an  electrised  body  is  brought  near  the  skin  where  the  power 
of  touch  is  deUcate,  a  sensation  is  produced  which  has  been  compared 
to  that  produced  by  the  touch  of  a  cobweb ;  but  instruments  founded 
on  the  laws  of  electric  action  have  been  constructed,  which  indicate 
the  presence  of  electricity  in  its  most  feeble  state,  and  measure  its 
tension.    [Elkotroheter.] 

Previous  to  our  study  of  the  properties  of  electricity,  on  which  the 
construction  of  the  best  machines  for  procuring  it  in  large  quantities 
depends,  it  will  be  useful  to  describe  a  simple  apparatus,  and  one 
easily  constructed  or  procured,  by  which  we  may  learn  the  first  laws 
of  eleotrioal  action. 


A  represents  a  glass  cylinder  of  which  the  axis  is  supported  on  a 
frame,  and  which  is  pressed  against  by  a  cushion  stuffed  with  horse- 
hair, and  covered  by  an  amalgam  of  «inc,  tin,  and  mercury  ground  up 
with  lard  and  spread  over  its  surface;  this  cushion  is  mounted  on 
a  glass  rod  o,  but  attached  to  the  cushion  is  a  metal  chain  com- 
municating with  the  table  or  the  ground.  At  one  extremity  of  the 
axis  of  the  cylinder  is  attached  a  handle  by  which  it  may  be-  rapidly 
turned  round,  and  the  friction  which  is  generated  against  the  cushion 
will  produce  electricity  on  the  surface  of  the  glass,  to  guard  which 
against  the  action  of  the  moisture  of  the  air,  the  upper  side  of  the 
cylinder  may  be  lapped  over  by  a  piece  of  glazed  taffeta  in  the  direction 
of  the  rotary  motion  of  the  cylinder.  B  is  a  long  narrow  and  hollow 
metallic  cylinder  standing  on  a  g^ass  support,  and  having  at  the  extro- 
mity  near  a  a  small  cross  bar  garnished  with  points  or  teeth  presented 
towards  the  cylinder.  B  is  called  the  prime  condwetor  in  this  apparatus, 
or  cylinder  electrical  machine  as  it  is  called.  When  the  cylinder  a  is 
turned  briskly  round,  the  motion  will  be  accompanied  by  a  crackling 
noise,  and  in  the  dark,  streams  of  light  of  a  yellowish  or  bluisli  hue 
will  be  perceived  directed  to  the  several  points  on  the  projecting  Ijar 
of  tiie  conductor.  B  may  be  thus  charged  with  electricity,  and  when 
removed  from  the  presence  of  the  cylinder  (taking  it  away  by  its 
insulating  support),  it  will  retain  its  electrical  properties  (the  longer 
as  the  air  is  more  free  from  moisture),  and  will  by  simple  conhwit 
communicate  a  portion  of  its  electricity  to  another  isolated  conducting 
substance,  or  be  discharged  by  touching  one  not  isolated  :  if,  with  a 
feeble  charge,  it  be  touched  by  the  finger,  a  sensation  hke  the  prickiug 
of  a  needle  will  be  felt,  accompanied  by  a  faint  spark  apparently 
penetrating  the  fingers. 

It  is  useful  to  cover  the  glass  supports  at  their  points  of  contact 
with  gum-lac,  which  is  an  exceUent  insulator. 

Glass  plates  are  now  in  more  general  use  than  cylinders  for  Iho 
production  of  electricity  by  friction.  [Electrical  Machine.]  Peili-aps 
the  most  perfect  apparatus  for  producing  electricity,  and  also  measuiing 
its  quantity,  is  that  employed  by  Sir  W.  Snow  Harris,  and  described 
in  his '  Rudimentary  Treatise  on  Electricity.* 

Wo  shall  now  observe,  as  our  first  phenomenon,  that  neither  the 
cylinder  which  has  generated  and  given  out  electricity,  nor  the  c»«n- 
ductor  which  has  acquired  it,  exhibits  the  least  alteration  of  weight, 
nor  will  the  greatest  possible  accumulation  of  electricity  produce  the 
least  perceptible  alteration  in  this  way.     Those  who  suppose  thai 
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electridty  ia  a  distinct  spedes  of  matter,  an  all-pervading  fluid,  have 
Uierefore  denominated  it  imponderable.  Facts  do  not,  however, 
authorise  us  yet  to  take  this  view  of  it,  or  to  regard  it  as  essentially 
different  from  the  forces  which  the  molecules  of  matter  exercise, 
which,  though  neutralised  for  external  bodies  when  these  molecules 
are  in  positions  of  equilibrium  or  stability  relative  to  their  mean 
places,  may  become  sensible  by  impressed  forces,  such  as  friction, 
which  would  alter  the  position  of  their  poles,  or  by  sudden  concussion 
forcibly  altering  their  relative  situations.  There  is  a  convenience  of 
language,  however,  in  speaking  of  electricity  as  a  Jluidf  which  can  lead 
to  no  error  by  its  adoption  until  the  phenomena  of  molecular  action 
have  been  more  studied,  and  the  views  of  Moeotti  and  many  other 
natural  philosophers  with  respect  to  the  identity  of  these  forces  better 
established.  [Attraction.]  Adopting,  therefore,  this  hypothesis,  the 
sense  in  which  we  speak  of  its  quantity,  its  accumulation,  its  density, 
or  its  partition  between  bodies,  may  be  readily  translated  into  the 
hypothesis  foimded  on  the  views  of  molecular  action  if  we  should  find 
any  occasion  for  it. 

The  next  phenomenon  to  be  noticed  is  the  limit  to  the  quantity  of 
electricity  which  we  can  conmiunicate  to  a  perfect  conductor.  If, 
from  different  soiuxses  of  electricity,  we  charge  a  metallic  ball,  and  so 
continue  to  charge,  we  shall  find  that  there  is  a  limit  beyond  which  we 
cannot  communicate  more ;  for  on  attempting  so  to  do,  the  ball  will 
dischaiige  itself  through  the  air  into  the  nearest  conducting  body,  when 
a  spark,  describing  apparently  a  sdgzag  course,  will  be  observed,  the 
colour  of  the  light  being  dependent  on  the  medium  which  it  traverses. 
This  spark  travels  with  immense  velocity  (as  will  be  noticed  more 
particularly  hereafter),  and  is  accompanied  by  a  very  audible  sound ; 
and  if  received  by  the  body  of  a  man  or  animal,  it  produces  through  a 
part  or  the  whole  of  the  system  an  instantaneous  muscular  contraction, 
which  may  be  rendered  sufficiently  strong  to  cause  death,  but  in  more 
moderation  has  been  used  in  some  diseases,  such  as  deafiiess,  though 
its  use  has  become  by  no  means  general,  and  indeed  the  curative  effect 
is  very  doubtful. 

Two  points  determine  this  limit,  or  fix  the  charge  of  which  a  perfect 
conductor  is  susceptible.  The  first  is  the  extent  of  its  surface  ;  for  if 
two  bodies  have  similar  figures,  the  quantities  of  electricity  of  which 
they  are  capable  are  proportional,  not  to  their  solid  content  or  weight, 
but  to  their  surfaces ;  that  is,  to  the  square  of  their  linear  dimen- 
sions. The  second  is  the  pressure  of  the  non-conducting  medium  by 
which  they  are  encompassed.*  The  quantity  of  electricity  is  then  as 
the  square  root  of  the  pressure.  When  placed  in  an  artificial  vacuum, 
an  electrical  light  is  observed  along  the  sides  of  the.  machine.  Harris 
has  shown  that  dry  air,  considerably  rarefied  by  the  action  of  the 
pump,  will  suffice  to  retain  the  electricity  of  a  body  for  a  long  time ; 
but  it  should  be  remembered  that  the  square  root  of  two  quantities 
gives  a  much  lower  ratio  than  the  quantities  themselves;  and  this 
ratio  cannot  be  considered  very  small  in  any  artificially-formed 
vacuum. 

That  the  quantities  of  electricity  should  follow  the  law  of  propor- 
tionality to  the  surfaces,  and  not  to  the  content  or  weight  of  the  body, 
will  not  excite  surprise  when  it  is  stated  that  no  developed  electricity 
exists  within  a  body,  at  least  to  any  appreciable  depth  below  its  sur- 
face. This  fact  has  been  repeatedly  confirmed  by  experiment ;  and  in 
consequence  of  this  law  we  see  the  advantage  of  using  a  long  cylindrical 
form  for  a  conductor,  and  perceive  the  proportions  in  which  the 
partition  of  electricity  takes  place  when  several  similar  conductors 
communicate. 

*  We  come  now  to  the  third  and  very  important  phenomenon  of  the 
mutual  repulsion  of  the  different  parts  of  developed  electricity  :  these 
parts  repel  each  other  with  forces  which  vary  inversely  as  the  square 
of  the  distance.  We  may  easily  witness  this  repulsion  in  the  following 
familiar  manner.  Take  a  small  well-dried  ball  of  elder-pith,  and  sus- 
pend it  from  the  hand  by  a  fine  silk  thread,  which  is  a  good  non-con- 
ductor ;  then  bring  it  near  the  conductor  of  an  electrical  machine,  or 
to  a  body  to  which  this  conductor  has  conmiunicated  electricity.  The 
ball  will  at  first  be  attracted  to  this  body ;  but  when  it  has  touched  it 
and  shared  a  small  portion  of  its  electricity,  it  will  be  repelled  from  it 
and  will  stretch  the  string  by  which  it  is  suspended  in  a  slanting 
direction,  until  the  obliquity  is  sufficiently  great  for  its  own  gravity 

and  the  tension  of  the  string  to  coun- 
terpoise the  repulsion  of  the  electricity 
o;n  the  conductor.  Let  two  pith  balls 
be  suspended  by  parallel  strings  so  as  to 
touch  each  other,  as  a,  b,  and  if  a  por- 
tion of  electricity  be  communicated  to 
them  by  temporary  contact  with  a  body 
already  chained,  the  strings  will  divei^e 
in  consequence  of  the  mutual  repulsion, 
and  the  balls  will  come  into  the  po^dtions 
a,  6,  where,  notwithstanding  their  gravi- 
.  tation,  they  will  remain  a  considerable 

tune,  If  the  air  be  very  free  from  moisture.  They  will  be  observed 
gradually  to  close  in  towards  each  other  as  they  lose  their  electricity 
from  the  contact  of  the  surrounding  medium. 

♦  This  idea  of  pressare  has  been  considerably  modified  tinoe  the  adoption  of 
Pacadoy*!  yiews,  wWoh  wlU  bt  stated  further  on.  I 
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That  the  law  of  force  in  this  case  is,  as  in  gra-vitation,  expressed  by 
the  inverse  square  of  the  distance,  was  satisfactorily  demonstrated 
by  Coulomb  by  means  of  lus  torsion  balance,  the  principle  of  which 
we  have  before  explained  [Elasticitt],  and  has  been  confirmed  by 
Harris's  experiments  :  and  a  remarkable  fact  arises  from  it,  namely,  i£ 
the  electrised  pith-ball  a  be  placed  any  where  within  the  concavity  of 
a  spherical  shell,  it  will  not  be  moved  in  any  direction  bv  the  repulsion 
of  the  electricity  on  the  sur&ce  of  the  shell ;  for  the  dectricity  being 
then  uniformly  distributed,  the  intensity  of  the  force  of  any  smrul 
portion  d  c  is  at  its  extent,  or  proportional  to  the  square  of  the  arc 
D  c,  and  IB  therefore  destroyed  by  the  action  of  an  opposite  portion  d  e, 
cut  off  by  a  conical  surface  having  ▲  as  vertex,  and  d  c  as  base ;  for 
D  C*  :  <2  c  *  :  :  D  A*  :  c  A*,  that  is,  what  the  portion  gains  in  extent  it 
loses  in  its  distance  from  A.  This  law  was  first  demonstrated  by 
Newton  (*  Principia,'  book  12),  and  it  was  afterwards  shown  by  other 
analysts,  that  for  no  other  law  of  force  but  that  stated  could  the  same 
mutual  destruction  of  forces  occur  (Laplace, '  Mdcanique  C^este^'  torn. 


i.,  liv.  2;  Murphy's '  Electricity,*  chap,  ill) ;  and  Poisson,  from  other 
considerations  which  we  shall  afterwards  notice,  made  this  condition,  for 
a  body  of  any  figure,  the  ground  of  his  calculations  on  the  distribution 
of  electricity  over  the  surfaces  of  bodies. 

When  electricity  is  produced,  as  above  described,  and  a  conductor 
charged,  if  the  conductor  be  removed,  and  another  conductor  replace 
it,  the  latter  will  become  chained  by  repeating  the  operation :  thus  the 
cylinder,  and  indeed  every  substance  properly  mounted,  is  an  inex- 
haustible source  of  electricity. 

We  have  supposed  the  cushion  by  which  the  cylinder  is  rubbed  to 
be  in  communication  with  the  ground  by  means  of  a  conductor ;  but 
if  two  substances  both  isolated  be  electrised  by  friction,  and  when 
separated  the  electricities  belonging  to  each  surface  be  examined,  we 
find  the  following  results : — 

Let  two  insulated  pith-balls,  a  and  B,  as  before,  be  electrised  by  com- 
munication with  one  of  the  surfaces,  and  two  other  balls  a  6  in  like 
manner  electrised  by  the  other  surface.  Then  when  a  is  presented  to 
B,  or  a  to  b,  repulsion  takes  place  as  before  described ;  but  when  a  is 
presented  to  a,  or  B  to  6,  they  will  attract  each  other ;  and  if  a,  a  have 
equal  chai*ges  from  the  different  surfaces  which  have  been  rubbed 
against  each  other,  when  contact  takes  place  between  a  and  a,  all  signs 
of  developed  electricity  will  depart  from  each,  and  the  bodies  will 
take  their  natural  positions,  neither  attracting  nor  repelling  each  other ; 
but  if  A  has  a  greater  electrical  chaise  than  a,  a  surplus  of  the  elec- 
tricity of  A  will  remain,  and  will  be  partly  communicated  to  a  when  a 
consequent  repulsion  arises. 

The  same  results  would  occur  if  two  machines  were  used,  in  one  of 
which  the  cylinder  is  glass,  and  in  the  other  resin  or  a  giimmed  sub- 
stance :  the  pith-ball  which  receives  its  electricity  from  the  glass 
cylinder  will  attract  that  which  has  been  in  communication  with  the 
other  machine.  3' 

Hence  arise  the  terms  vitreoua  electricity  and  retinoui  electricity,  or, 
as  they  are  also  called,  positive  electricity  and  negative  ;  for  whatever 
two  substances  they  may  be  which  are  rubbed  together  when  elec- 
tricity is  produced,  it  will  be  found  positive  on  one  substance  and 
negative  on  the  other,  even  if  the  substances  are  of  the  same  nature ; 
for  instance,  both  glass.  [It  is  necessary,  however,  that  the  two  eur- 
faces  be  in  different  physical  states,  such  as  one  rough  and  the  other 
smooth,  or  heat,  not  electricity,  will  be  the  result  of  the  friction.] 

The  phenomenon  above  noticed  may  be  then  announced  as  follows : 
"  Like  electricities  mutually  repel,  unlike  mutually  attract;  "  and  the 
law  of  force  between  particle  and  particle  is  in  both  cases  the  inverse 
square  of  the  distance. 

Moreover,  we  have  seen  that  the  addition  of  quantities  of  unlike 
electricities  is  similar  to  the  addition  of  quantities  with  unlike  signs 
in  algebra  :  when  equal  the  sum  ia  zero,  when  unequal  it  is  the  excess, 
and  of  the  same  name  as  the  greater  charge. 

Franklin's  theory  makes  only  one  electric  fluid  in  excess  above  its 
natural  state  in  bodies  positively  electrised,  and  in  defect  in  those 
said  to  be  negatively  electrised.    Epinus,  and  most  of  the  continental 

Shilosophers  after  him,  suppose  the  existence  of  two  distinct  electrical 
uids,  the  particles  of  each  of  which  repel  those  of  the  same  kind,  but 
attract  those  of  the  contrary,  and  therefore  the  opposite  electricities 
always  seek  combination  or  neutralisation,  so  that  in  natural  bodies 
the  two  fluids  exist  in  equal  quantity,  by  which  the  presence  of 
neither  is  indicated.  Moeotti  has  in  some  degree  revived  the  theory 
of  Franklin  in  his  memoir  on  the  forces  which  determine  the  state  of 
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Ixxiiea.  [Attraction.]  We  adopt  at  present  the  theory  of  two 
fluids,  but  all  the  phenomena  may  be  readily  expressed  also  on 
Franklin's  theory. 

The  pressure  of  the  electricity  on  the  surrounding  medium,  when 
the  body  is  perfectly  conducting,  determines  the  direction  of  the 
motion  under  the  influence  of  foreign  electrised  or  non-electrised  sub- 
stances, which,  by  rendering  this  pressure  unequal  on  the  different 
parts  of  the  surface,  produce  motion  by  the  unequal  reaction  of  the 
medium.  But  imperfectly  conducting  bodies  have  in  themselves  a 
certain  retentive  or  coercive  force,  and  the  electrical  particles,  instead 
of  then  freely  obeying  the  external  impressed  force  by  a  corresponding 
law  of  arrangement  or  accumulation  amongst  themselves,  communicate 
the  forces  impressed  to  the  particles  of  matter  by  which  they  are 
restrained.  In  imperfect  conductors  the  force  is  partially  exercised  in 
each  of  these  ways.  The  circumstances  of  the  motions  of  electrised 
substances  therefore  vary  with  their  conducting  faculty. 

We  can  now  understand  the  mode  in  which  Ught  substances  are 
attracted  to  a  stick  of  sealing-wax  which  has  been  made  electrical  by 
friction ;  the  electricity  of  the  wax  is  in  this  case  negative ;  and  when 
brought  near  a  small  piece  of  paper,  which  is  a  conductor,  it  acts  upon 
the  neutral  fluid  of  the  paper,  attracting  some  of  its  positive  electricity 
to  the  side  next  it,  and  forcing  the  negative  to  the  ferther  surface, 
which,  being  in  conmiunication  with  the  ground  or  a  conductor,  is 
carried  off;  so  that  the  paper  is  thus  by  influence  made  positively 
electrical,  which^  being  of  a  contniry  kind  to  that  of  the  wax,  is  attracted 
by  it,  and  therefore  the  paper  flies  to  the  wax,  and  having  touched  it 
communicates  its  positive  electricity  to  it,  thereby  neutralising  a 
portion  of  its  free  fluid ;  after  which  it  shares  a  part  of  the  surplus 
of  negative  electricity  remaining  on  the  wax,  when  it  is  of  course 
repelleid;  and  if  it  become  neutral  by  again  touching  the  ground,  and 
the  electrical  force  has  sufficient  energy,  it  will  again  fly  to  the  wax 
and  tho  same  results  will  be  repeated. 

When  a  body  is  of  an  irregular  figure,  and  is  electrised,  the  elec- 
tricity of  its  surface  will  be  difierenUy  accumulated  at  the  different 
parts,  projecting  points  having  the  mo^  and  portions  of  small  curva- 
ture the  least  in  convex  surfetces ;  and  it  is  a  mathematical  problem  of 
considerable  difficulty  in  some  cases  "  to  find  the  law  of  the  distribu- 
tion of  free  electricity  on  the  surface  of  a  perfectly  conducting  body 
of  a  given  form."  The  datum  for  the  solution  is,  that  the  whole 
action  of  the  electric  envelope  on  any  point  interior  to  the  body  is 
zero :  we  have  shown  that  it  would  be  so  in  the  case  of  a  sphere 
by  a  uniform  distribution  on  the  surfeuse  :  but  in  other  bodies  this 
distribution  cannot  be  uniform  to  produce  the  same  effect.  The 
next  case  in  the  order  of  simplicity  is  the  spheroid,  or  more  gene- 
rally the  ellipsoid,  for  a  spheroidal  shell,  bounded  by  two  similar  and 
concentric  spheroidal  surfaces,  and  attracting  by  the  law  of  the 
inverse  square  of  the  distance,  will  exercise  no  action  on  an  internal 
point;  hence  the  accumulation  of  electricity  on  the  surface  of  a 
spheroid  at  any  point  is  proportional  to  the  normal  breadth  of  the 
stratum  at  that  point,  which  it  may  be  easily  proved  is  proportional 
to  the  perpendicular  drawn  from  the  centre  on  the  tangent  plane,  or 
inversely  as  the  diameter  parallel  to  the  tangent  at  that  point. 

Hence  we  see  why  the  accumulation  of  electricity  at  points  is 
so  great,  which  are  therefore  part  of  the  armature  of  prime  con- 
ductors ;  for  if  we  conoeive  the  axis  minor  of  an  ellipse  to  diminish 
indefinitely,  while  the  axis  major  remains  invariable,  the  breadth  of 
the  spheroid  generated  will  be  correspondingly  diminished  while  the 
length  remains  the  same,  and  ultimately  it  will  approximate  to  the 
form  of  a  needle  pointed  at  the  extremities  of  its  axis  major,  the 
breadth  of  the  electricity  at  the  point  is  then  to  that  at  the  middle  of 
the  needle  as  t|ie  length  of  the  ne^e  is  to  its  greatest  breadth.  Now, 
in  consequence '  o?the  law  of  force  being  the  inverse  square  of  the 
distance,  we  find  the  pressure  against  the  air  is  as  the  square  of  the 
accumulation,  and  consequently  is  very  much  greater  at  either  ex- 
tremity of  the  needle  than  at  or  towards  the  middle  ;  and  therefore, 
on  being  overcharged,  the  electrical  spark  is  given  from  the  extremity, 
when  not  otherwise  determined  by  the  influence  of  external  bodies. 

Moreover,  when  several  conducting  bodies,  some  or  all  of  which  are 
electrised,  are  placed  near  each  other,  a  new  distribution  of  electricity 
takes  place  on  their  surfaces,  caused  by  the  decomposition  of  the 
neutral  fluid  of  each  by  the  action  of  the  extraneous  substances  :  thus, 
the  principle  for  calculating  the  distribution  in  this  case  on  every  body 
is  to  suppose  it  such  that  the  total  action  on  any  point  within  each  of 
the  conductors  shall  be  zero;  for  if  not,  the  neutral  fluid  at  that  point 
would  be  decomposed,  and  the  separated  fluids  proceeding  to  the 
surface  of  the  body  would  alter  the  distribution.  When  the  dis- 
tribution is  ascertained,  then  the  motions  of  the  bodies  may  be 
calculated  according  to  the  laws  of  dynamics,  the  pressure  against 
the  surrounding  medium  being  as  the  square  of  the  accumulation. 

Two  spheres  placed  in  contact  and  electrised  will  have  the  point  of 
contact  neutral.  This  result  of  theory  (founded  on  the  principles 
above  detailed),  with  many  others,  has  been  fully  confirmed  by  expe- 
riment. Those  who  wish  to  follow  up  the  mathematical  principle  here 
noticed,  may  see  Poisson's  '  Memoirs  on  Electricity '  ('  M^moires  de 
rinstitut ').  and  an  English  treatise  expressly  on  this  subject  by  Mr. 
Murphy  of  Cambridge.  We  may  however  here  introduce  a  few 
popiUar  details  on  the  subject,  chieHv  with  reference  to  the  distribu- 
tion of  electricity  or  the  densities  o{  the  electric  fluid  in  different 


bodies  placed  so  as  to  act  electrically  upon  one  another,  or  in  different 
parts  of  the  same  body  when  the  latter  had  been  subject  to  the 
electrical  influence  of  another  body. 

When  a  body  possesses  equal  quantities  of  the  opposite  kinds  of 
electricity,  the  fluid  may  be  conceived  to  be  uniiormly  diffused 
through  it ;  and  two  such  bodies  being  placed  in  contact,  will  produce 
no  effect  on  each  other,  because  the  attractions  existing  between  the 
particles  of  the  unlike  fluids  are  counteracted  by  the  equal  repulsions 
between  the  particles  of  the  like  fluids.  But  if  a  body  acquire  by  any 
means  an  excess  of  either  the  positive  or  negative  fluid,  a  mutual 
action  will  take  place  between  this  body  and  any  other  in  its  vicinity^ 
the  fluids  in  the  latter  being  previously  in  equilibrio  or  not. 

It  was  early  found  that  two  electi^ed  spheres,  equal  in  magnitude, 
but  of  which  one  was  solid  and  the  otner  a  tMn  shell,  acquired 
precisely  equal  quantities  of  the  electric  fluid;  and  hence  it  was 
inferred  that  such  acquired  fluid  existed  only  upon  or  near  the  surface 
of  an  electrified  body.  The  experiments  also  of  Franklin  on  a  chai'ged 
Leyden  jar  with  interior  and  exterior  coatings,  which  could  be  re- 
moved and  replaced  at  pleasure ;  and  those  of  Coulomb,  in  which,  by 
a  proper  apparatus,  electricity  was  drawn  from  the  sur&ce  of  a 
charged  body  when  none  could  be  obtained  from  the  bottoms  or  sides 
of  holes  sunk  in  it  to  certain  depths,  sufficiently  prove  that  the 
electric  fluid  exists  in  a  stratum  on  the  surface  or  rather  within  the 
body  at  an  infinitely  small  distance  from  the  surface. 

If  a  sphere  have  uniformly  difiused  over  its  surface  a  chai*ge  of 
either  kind  of  electricity,  and  there  be  placed  in  contact  with  it  a 
sphere  of  equal  magnitude  in  which  the  electric  fluids  are  in  equilibrio, 
a  mutual  action  between  the  spheres  will  take  place ;  the  efiect  of 
which  will  be  that  the  fluid  particles  of  opposite  kinds  in  both 
spheres  will  have  their  equilibrium  disturbed,  and  equal  quantities  of 
both  kinds  will  flow  to  the  surface  of  each  :  the  density  of  the  fluid,  or 
the  thickness  of  the  stratum  at  either  surface,  being  different  in  the 
circumferences  of  circles  at  different  distances  from  the  point  of 
contact. 

The  investigation,  by  mathematical  analysis,  of  the  laws  of  the 
distribution  of  electricity  being  too  extensive  for  this  place,  it  must 
suffice  to  state  the  results  of  some  of  the  experiments  made  by 
Coulomb  on  that  subject. 

When  a  sphere,  charged  as  above  supposed,  is  placed  in  contact 
with  another  in  which  the  fluids  are  in  equilibrio,  whatever  be  the 
ratio  between  the  diameters  of  the  spheres,  the  density  or  the  thick- 
ness of  the  stratum  of  fluid  on  each  is,  at  tbe  point  of  contact,  equal 
to  zero;  and,  at  the  opposite  extremity  of  the  diameter  passing 
through  that  point,  the  density  is  the  greatest.  Representing  the 
density  opposite  to  the  point  oi  contact  by  unity,  the  results  of  the 
experiments  with  two  equal  spheres  show  that,  in  an  indefinitely 
narrow  zone  at  thirty  degrees  &om  the  point  of  contact  on  each,  the 
density  may  be  represented  by  0*2 ;  at  sixty  degrees  from  that  point, 
by  0*76 ;  and  at  ninety  degrees,  by  0*95  :  it  is  found  also  that  the 
mean  density  on  each  sphere  is  represented  by  079. 

When  two  spheres,  in  the  circumstances  just  mentioned,  but 
having  the  diameter  of  one  double  the  diameter  of  the  other,  are 
placed  in  contact,  the  experiments  of  Coulomb  show  that,  on  the 
smaller  sphere,  the  density  opposite  to  the  point  of  contact  is,  to 
the  density  at  ninety  degrees  from  that  point,  as  1  to  075 ;  and  at 
sixty  degrees,  as  1  to  0*44  :  they  also  show  that,  at  ninety  degree0 
from  the  point  of  contact,  the  density  on  the  smaller  sphere  is  to 
the  density  on  the  lai^ger  as  1  to  0'8 ;  ^nd  that  the  greatest  den- 
sity on  the  smaller  sphere  is  to  the  mean  density  on  the  greater  as 

1  to  0'64.  When  the  diameters  of  the  spheres  were  to  one  another 
as  4  to  1,  it  was  found  that  the  greatest  density  on  the  smaller 
sphere  was  to  the  mean  density  on  the  greater  as  1  to  0*48. 

If  two  spheres  which  have  been  placed  in  contact  are  subsequently 
removed  beyond  each  other's  influence,  the  density  of  the  fluid  at  tho 
surface  of  each  becomes  uniform ;  but  on  the  larger  sphere  the  density 
is  always  greater,  than  on  the  smaller  sphere.  From  Coulomb's 
experiments  it  is  found  that  when  the  diameters  of  the  spheres  are  as 

2  to  1  the  densities  are  as  1*08  to  1 ;  and  when  the  radii  are  as  4  to  1 
the  densities  are  as  1*3  to  1.  That  philosopher  infers  also  from  his 
experiments,  that  in  no  case  can  the  ratio  of  the  densities  on  two 
unequal  spheres  be  greater  than  that  of  2  to  1. 

When  an  electrified  globe  and  a  circular  disc  were  placed  in  con- 
tact. Coulomb  found  that  the  quantities  of  fluid  on  them  were  directly 
proportional  to  their  entire  surfiices.  The  distribution  of  electricity 
on  the  surface  of  a  spheroid  has  already  been  noticed. 

When  electricity  is  generated  by  the  friction  of  two  substances,  one 
acquires  positive,  the  other  negative  electricity,  but  it  is  difficult  to 
judge  a  priori,  from  the  nature  of  the  substances  employed,  the  cha^ 
racter  of  the  electricity  which  each  will  take ;  and  though  most  treatises 
contain  tables  of  substances  in  which  each  is  positive  to  that  which 
precedes  and  n^;ative  to  the  succeeding,  yet  the  nature  of  the  electricity 
is  so  liable  to  alteration,  from  very  minute  circumstances  of  the 
friction,  that  it  is  better,  even  in  each  case,  to  tzr  direct  experiment. 
The  friction  produced  by  liquids  also  produces  electricity,  the  electrio 
light,  when  a  barometer  well  freed  from  air  is  first  filled  with  mercury, 
having  been  remarked  from  the  earliest  dates  of  the  use  of  that  instru- 
ment [Barometer];  and  we  have  seen  in  the  case  of  the  hydro- 
electric machine-  [KLEersiCAL  Machiks],  that  water  Sn4i^o«B-oi 
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email  drops  acta  as  the  ruhber.  So  also  when  a  current  of  air  is  di- 
rected against  a  plate  of  glass,  the  latter  will  acquire  positive  elec- 
tricity, and  therefore  the  air  negative,  and  the  rapid  agitation  of  a 
piece  of  silk  in  the  air  communicates  to  the  latter  positive  electricity 
while  the  silk  acquires  negative. 

The  di£ferenoe  of  temperature  of  a  substance  often  determines  the 
species  of  electricity  which  it  acquires  by  friction.  Generally  an  in- 
crease of  temperature  disposes  to  negative  electricity,  and  polish  or 
smoothness  to  positive ;  pressure  on  many  crystals  will  produce  opposite 
electricities,  as  will  also  heat  (as  in  tourmaline),  and  even  the  alight 
adherence  which  a  piece  of  glased  taffeta  would  have  to  an  isolated 
metallic  plate  which  it  covers  is  sufficient  to  give  the  plate  negative 
electricity,  which  is  the  more  remarkable  from  the  fact  that  the 
friction  of  the  two  would  have  made  the  taffeta  negative  and  the  plate 
positive. 

Moreover,  both  the  electricities  are  produced  inmost  of  the  chemical 
compositions  and  decompositions,  in  the  sudden  fracture  of  substances, 
in  evaporations,  fto. ;  and  the  higher  couches  of  the  air  are  in  a  state 
of  positive  electricity  when  unoccupied  by  clouds,  which  are  found  in- 
differently charged  with  either.    [Eleotricitt,  Atmobpheeio.] 

When  a  body  is  positively  electrised,  we  can  procure  the  negative 
electrisation  of  another  conducting  substance  by  the  influence  of  the 
former  on  the  neutral  electricity  of  the  latter :  this  is  what  is  under- 
Btood  by  electrical  induction.  Let  the  conductor  be  placed  in  the 
vicinity  of  the  influencing  body,  but  not  so  close  as  to  receive  any 
positive  electricity  by  sparks  or  other  direct  communication.  The 
natural  electricities  of  the  conductor  will  be  then  separated  by  the 
influence  of  the  positively  electrised  body,  towards  which  the  negative 
electricity  must  be  attracted  and  the  positive  repelled ;  the  part  of  the 
conductor  nearest  the  influencing  body  must  therefore  be  covered  with 
negative  electricity,  and  that  more  remote  with  positive.  If,  now,  this 
end  of  the  conductor  be  made  to  communicate  with  the  ground,  the 
positive  electricity  will  escape  into  this  great  reservoir,  and  moreover 
sufficient  negative  electricity  will  be  communicated  from  the  ground 
to  the  conductor  to  render  the  point  of  contact  neutral :  thus  the  con- 
ductor acquires  a  double  chai^ge  of  negative  electricity,  and  when 
isolated  wUl  be  foimd  negatively  electrised  after  it  has  been  removed 
from  the  vicinity  of  the  isolating  body. 

The  effects  of  iiffluence  or  induction,  as  above  described,  may  be 
easily  observed  in  the  following  manner:  Place  a  long  and  narrow 
insulated  conducting  cylinder  before  a  body  strongly  electrised,  and 
from  different  equi-distant  points  of  the  cylinder  suspend  pairs  of  pith- 
balls  by  cotton  threads,  which  will  acquire  the  electricities  of  the  parts 
of  the  cylinder  with  which  they  are  connected.  We  shall  observe  a 
considerable  divergence  in  the  pair  suspended  nearest  the  influencing 
body,  because  they  are  strongly  charged  with  an  electricity  of  a  con- 
trary nature  to  that  of  the  body :  going  along  the  cylinder,  the  diver- 
gence diminishes,  and  at  a  point  not  as  remote  as  the  middle  of  the 
cylinder  there  will  be  no  divergence.  Beyond  this  neutral  line  the 
cylinder  has  an  electricity  of  the  same  kind  as  the  influencing  body, 
increasing  in  intensity  towards  its  farthest  extremity,  and  therefore  the 
strings  commence  to  diverge  more  and  more  as  we  approach  that  end. 
In  making  this  experiment  a  single  pair  of  pith-balls  moved  along  the 
cylinder  will  be  sufficient  if  we  secure  them  from  the  direct  influence 
of  the  body  by  a  piece  of  glass  interposed  near  them. 

This  is  the  direct  influence  which  the  electrised  body  has  on  a  neutral 
body,  very  different  from  the  methods  of  developing  electricity  by 
excitation  and  communication  already  referred  to.  Here  is  a  charged 
body  exerting  an  inductive  action  on  an  insulated  cylinder,  and  de- 
veloping on  it  not  merely  one  electricity  of  an  opposite  kind  to  itself, 
but  equal  quantities  of  the  two  electricities.  We  shall  return  to  the 
phenomena  of  induction  presently,  in  order  to  point  out  some  of  the 
results  obtained  by  Faraaay  and  Uie  modem  electricians :  but  having 
now  seen  the  action  of  an  electrised  on  a  neutral  body,  we  may  remark 
that  the  neutral  body  must  again  re-act  on  the  original  body,  sensibly 
decomposing  its  electricity  if  it  be  a  conductor;  and  thus  the  true 
arrangement  of  the  electricity,  in  two  surfaces  influencing  each  other, 
although  instantaneously  effected,  may  be  regarded  as  me  final  effect 
of  a  succession  of  direct  and  reflected  influences  between  the  bodies. 
[Electrical  Images.]  This  principle  has  been  shown  by  Mr.  Murphy 
materially  to  facilitate  the  actual  calculation  of  the  distribution  of 
electricity  on  two  electrised  surfaces  in  presence  of  each  other. 

The  effect  of  the  influence  of  a  near  electrised  cloud  has  been  felt  by 
several  persons,  among  others  by  the  writer ;  and  in  many  oases  fatal 
results  have  followed,  not  from  the  direct  discharge  of  the  electricity,  or, 
as  it  is  called,  the  lightning,  but  from  the  sudden  re-union  of  the  elec- 
tricities which  had  been  separated  by  influence,  and  which,  upon  the 
discharge  of  the  cloud,  is  effected  by  means  of  a  corresponding  electric 
chai-ge  brought  through  the  body  from  the  ground. 

PVom  the  power  of  separation  of  the  neutral  fluid  in  bodies  at  a 
distance  which  is  exercised  by  electricity,  an  easy  means  has  presented 
itself  by  which  a  much  greater  quantity  of  electricity  may  be  collected 
upon  a  conducting  plate  than  that  which  could  be  directly  communi- 
cated by  a  conductor.  We  shall  therefore  now  endeavour  to  explain 
the  principle  of  the  condenser,  which  we  think  is  very  inaccurately 
stated  in  Biot's  'Physique,'  in  which  the  subject  of  electricity  is 
treated,  generally  speaking,  in  a  very  luminous  manner. 
The  following  investigation  the  author  of  this  article  gives,  on  his 


own  responsibility,  with  the  desire  of  placing  the  power  of  the  condeoser 
on  its  true  basis ; — 


•  P 


D 
C 


•  Q 


Suppose  two  equal  conducting  plates,  of  which  the  axes  are  a  b,  c  d 
to  communicate  respectively  at  a  and  D  with  known  sources  of  elec- 
tricity, and  have  their  opposite  faces  B,  c,  near  to  each  other  and 
parallel,  the  whole  being  surrounded  by  a  non-oonducUng  medium,  the 
known  sources  of  electricity  communicate  quantities  b,  k  of  electricity 
to  the  bases  B,  D,  and  the  mutual  influences  of  the  system  generate 
other  quantities  x,  x'  on  the  second  bases  b,  o,  these  quantitiee  are 
dependent  on  E>  Js',  on  a  b,  o  D,  which  for  simplicity  we  shall  suppose 
both  equal  to  c,  and  on  the  mutual  distance  b,  o  of  the  plates,  which 
we  shall  call  a.    Our  problem  is  to  find  x  and  x'  from  these  data. 

Consider  the  total  action  on  a  point  p,  taken  anywhere  within  the 
first  plate  and  on  its  axis ;  this  must  be  equal  to  sero,  in  order  that 
the  neutral  electricity  at  that  point  may  not  be  further  decomposed. 
LetPB=2. 

The  action  arising  from  the  base  a  and  the  adjoining  portion  of  the 
sides  of  the  plate  included  between  A  and  a  parallel  drawn  through  p  is 
E  /  (c—z) ;  ihe  form  of  the  function  /  is  unknown,  since  it  depends  on 
the  law  of  the  distribution  of  the  fluid  at  the  different  ports  of  the 
base  and  sides. 

Similarly,  the  action  arising  from  the  base  b  ==  x/  (s) 

o=x'/(o+f) 
d=b'/(«  +  c4-i). 

Our  first  equation  of  condition  must  therefore  be — 

x/(«)  +  x'/(a  +  r)— B/(c-a)  +  E7(a  +  c-h»)=o (1); 

and  if  we  consider  in  precisely  the  same  way  the  equilibrium  of  a 
point  Q  within  the  second  plate  and  in  its  axis,  we  obtain  (putting 

x7(y)  +  x/(o  +  s')-E7  (c-z')+B/(a  +  c  +  O=0 (2). 

The  equations  (1)  and  (2)  must  hold  true  for  all  values  of  g  and  af 
between  o  and  c,  and  they  serve  to  determine  the  form  of  the  function 
and  the  values  of  x,  x'. 

If  the  bases  were  infinite,  /  (z)  would  be  oonstant  ('  Princtpia,' 
book  xiv.) 

Now/(x)  =/(o)  +  /'  (o) .  I  +  /"  (o)  .  i;2*  ^  ^y  Mackurin's 
Theorem  :=/(o)-{l  +  »-V  nearly ;  for  s  being  very  smaU,  we  reject 
the  powers  higher  than  the  first,  and  put  --  for  abridgment,  instead  of 


;  e  is  introduced  for  homogeneity. 


fjo) 

f{o) 

We  may  observe  that  %  is  necessarily  a  Tery  small  fraction  in  the 
e 
actual  case ;  for  it  depends  on  p  b  being  the  lineiilChnenaion  of  the 

base,  ai^d  it  vanishes  when  r  is  infinite. 

The  equations  may  be  thus  simplified ;  and  dividing  them  by  f{o) 
they  become — 

+  Y  (x  +  X'  +  ■  +  kO  =  0 . . . .  (3) 
X'  +  X  (l  +  ^)  -  e'  (1  +  n)  -n  (l  -I.  ~  +  «)      - 

...(4). 


+  —  (X  +  X'  +  B  +  lO  '■ 


Hence  by  subtraction  and  dividing  by  — ,  we  obtain— 

(2c    2c\    2 — g' 

Since  M-^t^  may  be  positive,  negative,  or  lero,  and  yet  this  equation 
always  true,  we  must  have  separately — 


X'-X=(E-B')(l+§^%~^1....(6) 

x'-i-x=~(e-|.b')  J....  (7) 

It  will  be  useful  to  make  a  few  remarks  before 


lurilier* 
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The  expreiuon  which  we  have  put  for  the  action  of  the  plane  o  on  p 
in  equation  (8)  ie  in  reality  the  action  not  only  of  that  plane,  but  al«o 
of  the  aide  of  the  prism  or  cylinder,  of  which  the  baae  ia  o  and  altitude 

0  p ;  and  a  similar  remark  appliea  to  the  action  of  the  plane  d  :  there- 
fore the  total  action  given  m  that  equation  ia  too  great  by  twice  the 
action  of  the  aide  of  tiie  prism  or  cylinder  included  between  the  platea 
B  and  0.  For  the  aame  reasons  we  have  a  like  exceaa  in  the  equation 
(4) ;  wherefore  we  have  aubtracted  theae  equationa,  when  that  exceaa 
disappeara;  whereaa,  if  we  had  added  them,  an  error  would  arise, 
small  with  respect  to  x  and  x',  but  comparable  to  i  +  b'. 

Also,  from  equation  (7),  the  apparatus  would  be  diaohaiged  by 
making  the  two  plates  communicate. 

In  the  actual  case  the  lower  plate  communicates  with  the  ground ; 
therefore  b'bO. 

1  Adding  now  the  two  equations,  we  find-*- 


and  s'lbtFactiDg** 


e*  /       1    a\ 


n  is  a  very  small  quantity  and  negatiye,  since  the  attractiye  force 
diminishes  as  the  point  acted  on  becomes  more  remote.  Hence  x  is 
very  great  and  positive  compared  with  m,  and  it  follows  : 

First,  that  the  greater  the  extent  of  the  plates,  the  less  n  will  be, 
being  aero  when  that  extent  is  infinite ;  therefore  the  power  of  the 
condenser  is  increased  by  the  extent  of  the  surfaces  being  enlarged. 

Second,  that  another  source  of  increase  of  the  condensing  power  is 
the  diminution  of  a,  the  space  occupied  by  the  non-conducting  medium 
interposed  between  the  parallel  conducting  plates. 

These  results  are  perfectly  accordant  with  experience. 

In  practice,  the  conducting  plates  are  generally  separated  by  a  plate 
of  glass  or  a  cover  of  varnish,  the  latter  being  used  when  the  electrical 
charge  ia  feeble;  for  the  attractive  forces  of  the  two  opposite  elec- 
tricities X  x'  would  be  too  powerful  for  such  an  obstacle  if  b  were 
great,  and  the  electricities  would  penetrate  it  and  unite;  but  in 
chemical  operations,  where  the  electricity  developed  is  of  weak  ten- 
sion, the  diminution  of  a  is  of  great  advantage,  the  quantity  of  elec- 
tricity acquired  by  the  platea  becoming  very  aensible  to  the  electrometer. 
[Eleotrombteb.] 

The  Leyden  jar  is  an  instrument  foimded  on  these  principles.  A 
glass  bottle  is  coated  within  and  without  with  tin-foil.  The  conductor 
of  an  electrical  machine  communicates  with  the  foil  on  the  inside  bv 
means  of  a  metallic  chain,  while  the  outside  is  in  communication  with 
the  ground.  The  opposite  electricities  are  therefore  accumulated  on 
the  internal  and  external  aides  of  the  glass  :  hence  a  flash  and  a  power- 
ful ahook  ia  produced,  when  the  two  fluids  combine,  by  touching  the 
outside  foil  with  one  hand  while  the  conductor  or  chain  communicating 
with  the  inside  is  touched  by  the  other. 

It  was  ascertained  by  Cavendish  that  the  quantity  of  electricity  pro- 
duced in  the  Leyden  jar,  with  given  surfaces,  was  inversely  proportional 
to  the  breadth  of  the  glass;  this  completely  corresponds  with  the 
results  which  we  have  above  obtained  by  theoretical  considerations. 

There  seems  little  doubt,  from  the  experiments  of  Wollaston,  that 
much  of  the  electricity  produced  by  the  common  machine  is  attri- 
butable to  chemical  action ;  for  the  best  amalgam  to  use  with  the 
rubber  is  that  which  oxidises  most  readily,  such  as  tin  and  zinc ;  and 
scarcely  any  quantity  of  electricity  is  produced  if,  by  the  nature  of  the 
amalgam,  there  is  no  sensible  oxidation,  or  if  we  envelope  the  apparatus 
in  a  medium  which  will  not  communicate  oxygen,  as  carbonic  acid  gas. 
As  the  quantitJPHk^  ^7  ^®  conductors  is  proportional,  cceteris  paribus, 
to  their  surfaces,  it  is  usual  to  employ  several  narrow  cylindrioal  con- 
ductors placed  parallel  to  each  other ;  the  total  surface  in  this  case 
being  the  same  aa  that  of  a  single  cylinder  of  the  same  length,  and  of 
which  the  radius  would  be  the  sum  of  all  their  radii. 

The  electrophorus  is  founded  on  a  principle  nearly  similar  to  that  of 
the  condenser;  but  in  this  case  it  is  the  non-isolated  body  which 
acquires  electricity  by  the  influence  of  that  which  is  isolated. 

It  should  be  observed,  that  the  non-conducting  plates  employed  in 
the  condenser  and  Leyden  jar  have  a  certain  retentive  power  on  the 
electricity,  and  which  is  of  the  same  origin  as  its  non-conducting 
faculty :  hence  it  will  happen  generally  in  experiments  that  the  whole 
of  the  electricity  will  not  be  diacluu^ed  at  once,  when  the  opposite 
electricities  of  the  two  plates  are  made  to  communicate  by  a  conductor, 
and  frequently  not  after  several  repetitions.  The  same  principle  of 
the  separation  of  the  neutral  electricity  of  remote  bodies  by  influence 
is  obeerved  in  the  electrical  machines  which  have  been  at  different  times 
constructed.    [Electrical  Battebt  ;  Electrical  Machike.] 

In  the  best  conducted  experiments  there  will  be  a  loss  of  electricity, 
arising  either  from  the  hygrometric  state  of  the  atmosphere,  or  the 
imperfect  insulation  of  the  supporters  employed.  When,  for  instance, 
the  moist  particles  of  vapour  floating  in  the  air  come  in  contact  with  the 
conductor  of  an  electrical  machine,  they  acquire  by  their  own  conduct- 
ing power  a  small  portion  of  the  electricity  developed  in  the  conductor; 
being  similarly  electrised  they  are  repelled;  and  new  particles  of 
moisture  srising,  repeat  the  same  process  of  exhaustion,  each  tiny 
robber  carrying  away  as  much  electricity,  not  as  it  can  hold,  but  as  it 


may  hold  without  being  itself  held.  The  quantity  thus  lost  in  a  small 
given  time  is  proportional  to  the  whole  chu^ge,  and  therefore  the  latter 
must  diminish  in  a  geometrical  progression  when  the  time  increases  in 
arithmetical.  

The  reviser  of  the  above  masterly  article  (which  was  furnished  by 
the  Ute  Robert  Murphy  to  the '  Penny  Cyclopedia')  has  been  unwilling 
to  do  more  than  modernise  a  few  of  the  terms  and  erase  a  few  lines  on 
subjects  which  the  present  state  of  electrical  science  required  to  be 
treated  of  at  greater  length  under  separate  heads.  It  is  now  proposed 
to  add  some  brief  particulars  of  the  admirable  labours  of  Faraday  in 
this  branch  of  acience,  referring  thoae  who  desire  further  information 
to  his  numerous  papers  published  in  the  '  Philosophical  Transactions ' 
during  the  last  twenty  years,  but  collected  into  three  volumes  entitled 
'Electrical  Researches,'  1888^1858. 

The  theory  of  electrisation  by  influence  did  not  take  into  account 
the  medium  which  separated  the  excited  body  from  the  one  acted  on. 
It  was  said,  for  example,  that  an  electrified  cloud  would  throw  a  corre- 
sponding portion  of  the  earth's  surface  into  a  negative  state  inde- 
pendency of,  or  at  any  rate  without  reference  to,  the  interposed  air, 
which  was  supposed  to  remain  passive  during  the  action  of  the  force, 
and  then  to  oppose  by  its  non-conductibility  the  union  of  the  opposite 
electricities.  The  experiments  of  Faraday,  however,  have  led  to  the 
conclusion  that  it  is  only  by  means  of  the  interposed  air  or  other  non- 
conducting medium  that  electrisation  by  influence  is  possible ;  that 
there  is  no  electric  action  at  a  distance  greater  than  the  interval 
between  two  adjacent  molecules  of  the  medium ;  that  there  takes  place 
in  this  medium  a  true  polarisation  of  the  particles,  or  a  separation  of 
their  opposite  electricities,  whereby  they  become  arranged  into  an  alter- 
nate aeriea  or  aucceasion  of  positive  and  negative  points  or  poles ;  and 
that  it  is  by  means  of  this  polarisation  of  the  particles  that  the  force  is 
transferred  to  a  distsnce.  So  long  as  the  particles  of  the  medium 
retain  this  state  of  polarisation,  insulation  continues ;  but  if  the  forces 
communicate  or  discharge  one  into  the  other,  an  equalisation  or  com- 
bination of  the  opposite  electricities  takes  place  throughout  the  whole 
aeriea  of  partidea.  Faraday  assumes  that  all  the  particles  of  matter 
are  more  or  less  conductors ;  that  in  their  quiescent  state  they  are  not 
polarised,  but  become  so  by  the  influence  of  contiguous  charged  par- 
ticles, in  which  case  they  assume  a  forced  condition,  and  tend  to  return 
by  a  powerful  tension  to  their  original  normal  condition.  Such 
particles  being  regarded  as  more  or  less  conductors,  they  communicate 
their  charge  either  bodily  or  by  polarity,  and  contiguous  particles 
impart  their  forces  more  or  less  readily  to  each  other :  when  less 
readily,  the  polarised  state  becomes  more  exalted,  and  insulation  is  the 
consequence ;  when  more  readily,  conduction  results.  Induction  may 
therefore  be  defined  as  the  action  of  a  charged  body  upon  ina^^Vting 
matter,  the  particles  of  which  communicate  the  electrical  forces  to 
each  other  m'  an  extremely  minute  degree,  whereby  they  become 
polarised  and  propagate  an  equal  amount  of  the  opposite  force  to  a 
distance.  According  to  this  theory,  therefore,  a  charge  is  not  retained 
on  an  insulated  conductor  by  the  preesure  of  the  air,  as  was  formerly 
supposed,  but  in  virtue  of  the  inductive  action  of  surrounding  sur^^ 
through  the  polarisation  of  the  interposed  medium.  It  is  a  question 
of  action  and  re-action :  the  insulated  ball  charged  +  produces  an 
opposing  but  equal  amount  of  —  electricity,  just  as  when  we  pull 
against  a  fixed  point,  that  point  ofifers  an  equal  amount  of  resistance  in 
the  contrary  direction. 

The  property  possessed  by  the  particles  of  matter  to  transmit  the 
electric  influence  is  termed  inductive  force,  or  specific  inductive  capacity; 
and  this  is  found  to  be  diflerent  in  different 
insulating  media.  In  order  to  compare  them, 
the  apparatus  here  represented  in  section  was 
contrived.  It  consists  of  two  metallic  con- 
centric spheres  (▲  B),  the  space  between  the 
two  (t)  being  destined  for  the  reception  of  the 
substance  whose  inductive  capacity  was  to  be 
measiured.  The  inner  sphere  is  suspended  by 
means  of  a  metal  rod,  terminating  at  the  top 
in  a  brass  knob  (c),  and  the  rod  is  coated  with 
a  thick  mass  of  shell-lac  («)  to  insulate  it  and 
aeparate  it  from  the  outer  sphere.  This  is 
formed  in  two  halves,  like  Madgeburg  hemi- 
spheres [Air],  while  a  stop-cock  {t)  and  a 
tube  allow  the  air  of  the  large  sphere  to  be 
exhausted,  and  different  kinds  of  gas  to  be  let 
up  into  the  interval :  when  solid  media  were 
introduced  they  were  cut  to  the  required 
shape.  Two  sets  of  apparatus  were  made, 
identically  alike,  for  the  sake  of  comparison. 
The  apparatus  was  in  fact  a  kind  of  Leyden 
jar,  in  which  the  two  conducting  coatings 
could  be  separated  at  pleasure  by  means  of 
any  required  non-conducting  medium.  Now 
we  know,  in  the  case  of  a  charged  Leyden 
isr,  that  if  it  be  made  to  communicate  by  its 
knob  with  the  knob  of  an  imcharged  jar  of 
precisely  the  same  size,  the  latter  will  take 
from  the  former  exactly  one-half  of  the  charge.  Moreover,  If  we 
touch  the  knob  of  a  chajqged  jar  with  i^^^ini4JLto}ilat§d  QSnductor,  juch 
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as  a  gilt  ball  of  light  wood  8usx)ended  by  silk,  or  with  a  disk  of  gilt 
paper  attached  to  a  stick  of  resin  and  called  a  proof  plane,  it  will  take 
away  from  the  charged  jar  a  quantity  of  electricity  of  the  same  tension 
as  that  of  the  charge,  and  by  this  means  the  tension  can  be  measured 
by  a  delicate  electrometer.  Now,  in  Faraday's  first  experiment,  the 
interval  t  in  both  cases  contained  air,  and  the  outer  sphere  was  uninsu- 
lated. The  small  knob  o  being  electrified,  the  inner  sphere  became 
charged,  and  the  tension  of  the  free  electricity  on  its  surface  was 
measured  by  touching  o  with  a  proof  plane  and  then  trying  it  with  a 
torsion  electrometer.  In  this  way  a  torsion  of  250"  was  obtained, 
representing  the  tension  on  the  sphere  b.  On  bringing  the  ball  o  into 
contact  with  the  corresponding  ball  of  the  second  uncharged  apparatus, 
the  tension  on  the  inner  sphere  of  each  apparatus  became  125 ;  or,  in 
other  words,  the  electricity  had  become  equally  distributed  in  the  two 
instruments,  as  was  to  be  expected,  seeing  that  they  were  identical 
in  make,  and  both  contained  air  in  the  interval  i.  On  filling  up  the 
lower  half  of  this  interval  with  a  non-conducting  body,  such  as  a 
thick  hemispherical  cup  of  shell-lac,  charging  the  other  apparatus  in 
which  the  interval,  i,  contained  air  as  before,  and  measuring  the 
tension  on  b,  the  number  290  was  obtained.  On  dividing  the  charge 
between  the  two  instruments  there  was  no  longer  an  equal  division  of 

the  charge  as  before,  such  as  ^  =  145,  but  the  apparatus  in  which 

the  interval  contained  air,  gave  a  tension  of  114  only,  and  the  other 
apparatus  with  the  shell-lac  a  tension  of  118.  Taking  these  numbers 
as  equal,  they  differ  considerably  from  145,  or  half  the  charge,  had 
both  instruments  contained  air,  and  it  appeared  that  whilst  in  the 
division  the  induction  through  the  air  had  lost  176**  of  force,  that 
through  the  shell-lao  had  only  gained  113".  If  this  difference  be 
assumed  to  depend  entirely  on  the  greater  facility  possessed  by  sheU- 
lac,  of  allowing  or  causing  inductive  action  through  its  substance  than 
that  possessed  by  air,  then  this  capacity  for  electric  induction  would  be 
inversely  as  the  respective  loss  and  gain  indicated  above,  and  assuming 
the  capacity  of  the  air  apparatus  as  1,  that  of  the  shell-lac  apparatus 
would  be  \l^  or  1*55.  Corresponding  effects,  in  the  reverse  order, 
were  obtained  when  induction  through  shell-lac  was  converted  into 
induction  through  air,  the  force  or  tension  of  the  whole  being 
increased.  As  one-half  of  the  interval  contained  air,  this  number 
would  be  too  low  to  represent  the  specific  inductive  capacity  of  shell- 
lac.  Other  substances  were  tried  in  a  similar  manner,  and  they  gave 
different  values.  One  remarkable  result  was,  that  gases  have  the  same 
inductive  capacity,  and  that  this  is  not  modified  either  by  their  tem- 
perature, or  by  their  pressure  or  their  hygrometric  state.  Expressing, 
therefore,  the  inductive  capacity  of  air  by  1,  the  following  numbers 
(obtained  by  Snow  Harris  by  a  totally  different  mode  of  experiment) 
represent  the  different  substances  named: — resin,  1*77;  pitch,  1*80; 
yellow  wax,  1*86;  glass,  1*90;  sulphur,  1*98;  shell-lac,  1'95.  Faraday 
has  proposed  to  call  these  isolating  bodies  dielectrics,  in  contradistinc- 
tion to  conductors,  which  have  no  inductive  power,  that  is,  induction 
is  nut  possible  through  conductors  in  conmiunication  with  the 
ground. 

It  has  been  urged  as  an  objection  to  Faraday's  theory  that  induction 
takes  place  in  vacuo ;  but  unless  it  can  be  shown  that  the  most  perfect 
vacuum  which  «can  be  produced  contains  absolutely  no  material 
particles,  the  objection  falls  to  the  ground.  Indeed  it  is  a  consequence 
of  Faraday's  theory  that  the  fewer  the  particles  of  the  dielectric  the 
stronger  is  the  charge  or  ultimate  result.  Nor  does  there  appear  to 
be  any  limit  to  the  distance  of  the  action.  We  have  seen  Faraday 
trace  it  from  an  electrified  insulated  ball  placed  in  the  middle  of  the 
theatre  of  the  Royal  Institution  to  the  walls  of  the  room. 

Seeing  then  that  inductive  action  takes  place  through  the  particles 
of  intervening  matter,   Faraday  supposed  that  such  influence  was 
exerted,  not  in  the  dirt  0' ion  of  straight  lines  only  as  had  been  pre- 
viously assimied,  but  also  in  curved  lines.     To 
^  test  this  opinion  a  cylinder  of  shell-lac,  about  an 

)^  inch  in  diameter  and  seven  inches  long,  was  fixed 

^^^^""^^  in  a  wooden  support ;  it  had  a  concavity  at  the 

^  >w  upper  extremity  for  supporting  a  brass  balL 

I  y^        The  upi^er  half  of  the  cylinder  was  excited  nega- 

I  IS)       tively,  the  brass  ball  was  placed  on  the  top,  and 

Y  /  the  arrangement    examined  by  means  of   the 

\,  ^/@  carrier  ball  and  the  torsion  electrometer.     When 

^^^H^^ta  the  earner  was  made  to  touch  the  ball  the  two 

^^^^^^H  were  uninsulated  by  touching  them  with  the 

^^^^^^H  hand,  then  insulated  as  before,  separated,  and 

^^^^^^B  /^  the  charge  of  the  carrier  examined.  In  this 
^^^^^^1  way  the  force  was  found  to  vary  in  different 

^^^^^^H  positions.    When  the  carrier  was  placed  at  d  the 

^^^^H  effect  produced  was  512%  at  c  270%  at  b  149**; 

^^^^^^H  when  not  touching  the  brass  ball  at  all,  as  at  a 

^^^^^^H  and  e,  it  was  electrified  also  -f ,  as  in  tho  other 

^^^^^^H  cases,  and  at  a  gave  the  highest  result,  or  over 

^^^^^^H  1000".     The  charges  obtained  at  a,  c  and  d  might 

mmm  arise  from  an  inductive  action  in  straight  lines, 

but  that  at  6  was  clearly  in  a  curved  Ime,  since 
the  carrier  ball  could  not,  from  the  size  of  the  brass  ball,  be  con- 
nected by  a  straight  line  with  any  part  of  the  excited  shell-lac,  and  the 
experiment  is  rendered  still  more  decisive  by  placing  the  ball  at  a 


distance,  and  obtaining  a  discharge  of  positive  electricity  after  tinin- 
sulating  and  then  insulating  it.  If,  instead  of  the  ball,  a  brass  plate 
be  placed  on  the  shell-lac,  uninsulated,  the  carrier  ball  will  show  higcs 
of  electricity  at  various  distances  at  the  side  and  above  the  plate. 

In  good  conductors  the  polarisation  of  the  particles  must,  according 
to  this  theory,  take  place,-l3ut  the  discharge  from  particle  to  particle 
occurs  BO  instantaneously,  that  they  can  only  exhibit  the  polarised 
state  as  a  whole,  as  in  the  case  of  an  insulated  sphere.  Now  it  is 
evident  that  this  result  is  brought  about  whether  the  body  be  solid  or 
hollow,  since  the  charge  will  be  found  only  on  the  surface  of  conductors, 
for  it  is  there  only  that  the  surrounding  air  or  other  resistbg  dielectric 
medium  exists,  and  on  this  medium  does  the  power  of  maintaining 
induction  and  consequently  charge  on  the  part  of  the  insulated  elec- 
trical body  depend.  The  early  electricians  were  not  a  little  puzzled  at 
finding  no  traces  of  electricity  within  a  hollow  insulated  electrified  con- 
ductor. Thus  Priestley  (*  History  of  Electricity,'  p.  688),  says,  "  I 
electrified  a  tin  quart  vessel  standing  upon  a  stool  of  baked  wood,  and 
observed  that  a  pair  of  pith  balls  insulated  by  being  fastened  to  the 
end  of  a  stick  of  glass,  and  hanging  entirely  within  the  cup,  so  that  no 
part  of  the  threads  were  above  the  mouth  of  it,  remained  just  where 
they  were  placed  without  being  in  the  least  affected  by  the  electricity." 
Many  of  Faraday's  experiments  beautifully  illustrate  the  fact  of  the 
accumulation  of  the  chaise  on  the  outside.  For  example,  if  an  ice- 
pail  be  insulated  and  a  brass  ball  also  insulated  be  electrified  and  intro- 
duced into  the  vessel  so  as  to  touch  it,  and  then  be  withdrawn,  it  will 
be  found  to  have  given  up  the  whole  of  its  charge  to  the  pail.  If  now 
we  introduce  the  proof  plane,  or  the  carrier  ball  into  the  vessel,  no 
electricity  will  be  carried  away,  but  on  touching  the  outside  a  full 
charge  will  be  obtained.  There  can  evidently  be  no  charge  within  the 
vessel  because  there  is  no  object  towards  which  induction  can  take 
place.  If,  however,  an  uninsulated  brass  ball  be  held  within  the  pail 
but  without  touching  it,  the  particles  of  air  will  immediately  become 
polarised,  since  the  brass  bail  can  assume  an  electrical  condition  oppo- 
site to  that  of  the  pail :  the  proof  plane  can  then  take  away  a  charge 
from  the  interior  as  well  as  from  the  exterior  of  the  vessel.  If  the 
pail  be  -t-  the  ball  will  be  —,  for  its  +  electricity  will  pass  to  the  ground 
along  the  conducting  wire. 

According  to  the  new  theory,  the  action  of  the  condenser  is  thus 
explained : — If  an  insulated  metal  ball  be  charged  and  placed  in  the 
centre  of  a  hollow  sphere,  induction  will  diminish  in  every  direction 
as  the  square  of  the  distance.  If  an  uninsulated  conducting  surface 
be  introduced,  the  induction  will  be  diverted  from  distant  objects,  and 
the  more  so  the  nearer  the  conductmg  surface  is  brought  to  the  charged 
ball.  The  surface  will  be  electrified  in  an  opposite  state  to  that  of  the 
ball,  and  the  fewer  the  intervening  particles  of  the  dielectric  :iir, 
the  stronger  will  be  the  polarity  in  them,  and  the  more  completely 
will  induction  be  drawn  off  from  distant  objects.  The  tension  of  the 
interposed  air  may  become  so  great  that  it  ceases  to  insulate,  and  a 
discharge  takes  place  between  the  two  surfaces,  manifested  by  a  spark  : 
for  example,  let  a  metal  disk  a  insulated  on  a  glass  pillar,  be  connected 


by  a  wire  with  a  gold-leaf  electroscope,  and  a  smallcharge  of  +  eleo 
tricity  be  given  to  a,  so  as  to  caiise  the  leaves  to  divei*gd ;  if  now  a 
second  metal  disc  B,  uninsulated,  be  made  to  approach  a,  the  gold- 
leaves  will  gradually  collapse,  but  will  open  out  again  if  b  be  with- 
diiawn.  This  will  take  place  a  number  of  times,  an  effect  which  could 
not  be  explained  by  the  old  theory  of  a  charge  being  retained  by  the 
pressure  of  the  air.  Now  the  action  of  the  charged  disc  a  is  to  derom- 
pose  the  electricity  of  b,  to  retain  upon  it  an  equivalent  portion  of  — 
electricity,  while  the  +  electricity  of  B  passes  off  to  the  earth.  In 
consequence  of  this  latter  action  the  disc  a  may  receive  a  considerabio 
chaise  by  repeated  contact  with  a  body  very  feebly  charged,  the  ex- 
citation being  renewed  after  every  contact  with  a  :  during  this  time 
the  plate  B  must  be  very  near  to  a,  and  if  b  be  suddenly  withorawn, 
the  gold  leaves  will  diverge,  because  the  whole  induction  is  now 
directed  upon  surrounding  objects,  instead  of  being  limited  by  b. 

The  opening  out  of  the  gold  leaves  in  the  above  uxperinient  by  what 
is  called  electrical  repulsion,  is  due  to  induction,  for  no  electricity  can 
be  detected  on  the  inner  surfaces  of  the  leaves,  but  only  on  the  outer 
surfaces,  as  may  be  proved  by  substituting  slips  of  gilt  paper  lor  the 
gold  leaf,  and  when  diverging  under  a  charge,  bringing  a  proof-plane 
into  contact  with  them,  and  testing  it  by  means  of  a  torsion  electro- 
meter. The  leaves  diverge  because  induction  takes  place  from  their 
outer  surfaces  towards  surrounding  objects,  which  attract  the  leaves 
and  cause  them  to  separate  from  each  other.  If,  however,  an  unin- 
sulated body  be  placed  between  the  leaved,  induction  takes  place  from 
the  inner  surfaces  towards  it,  and  they  collapse.    Every  case  of  attrac- 
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tion  is  preceded  by  induction,  for  the  opposed  suifaces  become 
oppoaitely  electrified  by  polar  action,  and  then  attraction  is  possible. 
This  mav  be  shown  by  one  of  Harris's  beautiful  experiments,  in  which 
a  disc  of  gilt  card,  a,  three  inches  in  diameter,  is  balanced  at  the  end 


of  a  light  rod  of  shell-lac  and  suspended  by  a  thread.  At  the  back  of 
the  disc  is  attached  a  slip  of  gold-leaf,  and  a  similar  insulated  disc,  also 
with  a  slip  of  gold-leaf  at  its  back,  is  charged,  say  + ,  and  brought  up 
to  the  disc  A,  when  it  will  be  seen  that  the  gold-leaf  on  a  will  open 
out,  and  then,  and  not  till  then,  will  the  disc  a  be  attracted  to  B. 

The  Leyden  jar  is  an  example  of  a  solid  dielectric  between  two  con- 
ducting surfaces.  A  plate  of  glass  partially  coated  with  tin-foil  would 
serve  the  purpose,  only  it  is  not  so  convenient  a  form  as  a  jar.  The 
glass  should  be  thin,  and  the  coating  of  tin-foil,  both  within  and  with- 
out, should  extend  to  within  two  or  three  inches  of  the  neck,  the 
upper  port  of  the  jar  being  left  uncovered,  in  order  to  insulate  the 
two  coatings.  Through  a  wooden  cover  passes  a  wire,  surmounted  by 
a  brass  knob,  and  terminating  in  a  brass  chain  for  conveying  the 
charge  to  the  inner  coating.  On  connecting  the  knob  of  the  jar  with 
the  prime  conductor  of  an  electrical  machine  in  action,  bright  sparks 
wDl  pass  from  the  conductor  to  the  knob ;  the  electricity  passes  down 
the  wire,  and  by  means  of  the  inner  metallic  coating  distributes  itself 
over  the  interior  of  the  glass,  the  particles  of  which  become  polarised, 
and  thus  decompose  the  electricity  of  the  outside  of  the  jar,  leaving  it 
in  an  opposite  state.  The  electricity  of  the  same  name  passes  from 
the  outer  coating  to  the  earth,  so  that  it  is  necessary  for  the  outer 
coating  to  be  uninsulated.  If  the  jar  be  insulated,  as  at  a,  only  a 
feeble  chai^ge  can  be  introduced  into  it,  but  if  a  conductor  be  held 
near  the  outer  coating  of  the  insulated  jar,  a  spark  will  pass  from  the 
outer  coating  for  every  spark  that  strikes  upon  the  knob,  j),  of  the  jar. 
In  this  way  a  number  of  jars,  6,  c,  &c.,  may  be  charged  by  connectiag 
the  knob  of  one  with  the  outer  coating  of  the  jar  nearest  to  the  prime 
conductor,  p,  of  the  machine,  and  the  knob  of  the  third  jar  e,  with  the 


coating  of  the  second,  b.  In  this  way  each  jar  may  receive  a  powerful 
charge,  although  all  be  insulated  except  tiie  last  in  the  series,  the 
outer  coating  of  which  must  communicate  with  the  earth,  or  a  con- 
ductor, N,  in  conununication  therewith.  It  will  be  evident,  however, 
that  a  charged  jar  does  not  contain  a  larger  quantity  of  either  elec- 
tricity than  it  does  in  its  neutral  condition ;  only  there  is  a  different 
distribution  of  the  force :  in  the  uncharged  jar  the  compotmd  electricity 
is  equally  distributed  vrithin  and  vriUiout  the  glass;  while  in  the 
chai^^  jar,  the  electricity  of  one  kind  is  accumulated  on  the  interior, 
and  that  of  the  other  kmd  on  the  exterior  of  the  glass.  That  the 
charge  is  on  the  glass,  and  not  on  the  coatings,  may  be  proved  by 
making  the  coatings  moveable,  when  the  jar  can  be  chai^^ed,  and  the 
glass  be  separated  from  its  coatings,  and  restored  to  them  a^in  vrith- 
out  disturbing  the  charge.  That  the  intervening  glass  or  dielectric  is 
molecularly  polarised  is  proved  by  a  good  experiment  by  Matteucci : 
a  number  of  thin  plates  of  mica  were  placed  one  upon  tne  other  in  a 
pack,  and  metallic  plates  being  applied  to  the  other  pieces,  the  whole 
wa^  ohax^ged  like  a  Leyden  jar.  On  separating  the  plates  by  means 
of  insulating  handles,  each  was  found  to  be  electrified,  one  side  being 
positive  and  the  other  negative. 

Advantage  was  taken  of  the  properties  of  the  Leyden  jar  by  Harris, 
to  construct  what  he  calls  the  unit  jar,  for  measuring  out  definite 
quantities  of  electricity.  The  unit  jar  is  a  small  Leyoen  phial  insu- 
lated on  a  rod  of  gliuas,  with  a  wire  attached  to  the  outer  coating, 
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terminating  in  a  knob,  a,  placed  at  a  small  distance  from  a  similar 
knob,  6,  proceeding  from  the  wire  which  passes  into  the  interior.  The 
bottom  of  the  jar  is  also  furnished  wiu  a  knob,  which  may  be  con- 
nected by  means  of  a  wire  with  the  prime  conductor  of  the  electrical 
machine,  while  the  foremost  knob  of  the  unit  jar  may  be  similarly 
connected  with  the  knob  of  a  Leyden  jar,  the  charge  of  which  is  to  bo 
measured.  On  turning  the  electrioil  machine,  the  outer  surface  of  the 
unit  jar  becomes  positively  electrified,  and  an  equal  amount  of  positive 
electricity  passes  from  the  interior  of  the  unit  jar  into  the  Leyden  jar. 
As  soon  as  the  unit  jar  is  fully  charged,  a  spark  passes  between  the 
baUs,  a,  h,  and  equiUbrium  is  for  a  moment  restored;  but  as  the 
machine  is  kept  in  action,  the  outer  surface  of  the  unit  jar  becomea 
again  charged,  an  equivalent  q[uantity  of  positive  electricity  passes  into 
the  Leyden  jar,  and  the  unit  jar  discharges  itself  as  before.  In  this  way 
by  counting  the  number  of  sparks  which  pass  between  the  knobs. 


a  and  6,  a  numerical  value  can  be  given  to  the  charge  of  the  Leyden 
jar.  The  distance  between  the  balls,  a  and  h,  can  be  adjusted  at 
pleasure;  but  supposing  that  distance  to  remxdn  equal,  successive 
charges  in  the  Leyden  jar  will  also  be  equal,  provided  the  same  number 
of  sparks  passing  between  a  and  h  be  counted  for  every  chai^ge. 

By  means  of  an  apparatus  of  this  kind  and  a  modification  of  the 
common  balance,  Harris  was  enabled  to  measure  the  force  of  attrac- 
tion between  two  charged  surfaces.  For  one  of  the  pans  of  the 
balance,  a  disc  of  gilt  wood  was  substituted,  beneath  which  was  placed 
a  similar  disc  insulated.  Attached  to  the  metal  support  of  the  balance 
beam  was  a  wire  connected  vrith  the  outer  coating  of  a  Leaden  jar,  and 
the  suspended  disc  was  connected  by  conducting  materials  with  the 
balance  and  the  support,  while  the  lower  insulated  disc  was  connected 
by  a  vrire  with  the  inner  coating  of  the  Leyden  jar.  The  scale  pan  on 
the  left  contained  grain  weights,  and  the  support  underneath  was  to 
prevent  the  too  ^;reat  oscillations  of  the  balance.  On  measuring  off 
mto  the  Leyden  ]ar,  by  means  of  the  unit  jar,  a  quantity  of  electricity 
sufficient  to  produce  between  the  discs  an  attractive  force  that  would 
raise  4  grains  in  the  opposite  scale  pan,  it  was  found  that  a  double 
charge  of  electricity  would  raise  4  times  the  amount,  or  16  ^pains, 
while  a  triple  charge  would  raise  9  times  the  amount  or  86  grains,  so 
that  the  area  of  cluurged  surface  remaining  constant  the  attractive  force 
increases  as  the  square  of  t^e  quantity.  If  a  single  charge  consisting 
of  ten  sparks  or  units  be  divided  between  two  Leyden  jars  presenting 
equal  amounts  of  covered  surface,  the  attractive  force  will  be  dimimshed 
to  one-fourth,  and  with  three  jars  to  one-ninth,  as  compared  with  a 
single  jar,  so  that  a  charge  which  in  one  jar  would  raise  18  grains  would 
if  diffused  over  two  jars  raise  only  i\  grains,  and  if  diffused  over  three 
jars,  it  would  -raise  only  2  grains.  Hence,  the  quantity  of  charge 
remaining  the  same,  tiie  attractive  force  is  inversely  as  the  squares  of 
the  charged  surfaces  of  the  jars. 

When  the  electric  equiUbrium  has  been  disturbed  there  are  three 
modes  in  whidi  it  may  be  restored,  namely,  by  condu^an,  by  dUrtip- 
Hon,  and  by  convection.  When,  for  example,  a  charged  jar  is  discharged 
by  means  of  a  discharging  rod,  the  electricity  is  conducted  quietly 
through  the  wire  of  the  discharger  so  long  as  contact  is  maintained, 
but  in  traversing  the  air  between  the  knob  of  the  jar  and  that  of  the 
rod,  a  brilliant  spark  passes,  accompanied  by  a  cradding  noise.  After 
the  jar  has  been  discharged,  a  second  smaller  spark,  known  as  the 
residual  charge,  may  be  obtained  from  it  Farada^r  considers  this  to 
arise  from  the  circumstance  that  all  bodies,  including  even  resin  and 
glass,  have  a  certain  amount  of  conducting  power,  by  virtue  of  which 
a  portion  of  the  charge  penetrates  the  substance  of  the  dielectric,  the 
two  surfaces  being  in  opposite  states.  As  soon  as  the  princi^  dis- 
charge hajB  been  made,  and  the  force  which  caused  this  penetration 
removed,  tiie  electricity  returns  to  the  sur^e,  re-charges  the  jar  to  a 
small  extent,  and  thus  accounts  for  the  residual  charge.  As  no  sub- 
stance insulates  perfectly,  so  no  substance  conducts  perfectly,  since 
there  is  experimental  proof  that  the  resistance  to  discharge  offered  by 
a  long  tiiin  wire  may  be  greater  than  that  offered  by  a  stratum  of  air, 
so  that  the  discharge  will  take  place  through  the  insulating  air,  rather 
than  along  the  conducting  wire.  Indeed  the  resistance  offered  by  con- 
ductora  may  be  considered  as  insidation  :  increase  the  remstance,  and 
the  conducting  power  is  diminished  and  the  insula.ting  power  proper^ 
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tionally  raised;  but  in  general  the  resistance  to  conduotion  10  mani- 
fested by  the  evolution  of  heat,  the  measure  of  which  is  inversely  as 
the  conducting  power.  Harris  contrived  a  kind  of  air  thermometer  with 
a  lai^  bulb,  across  which  could  be  placed  wires  of  equal  length  and 
thickness,  and  he  found  that  on  discharging  equal  quantities  of  eleo- 
tricity  through  these  wires  in  succession,  he  was  enabled  to  assign 
numerical  values  to  them,  the  smalleet  numbers  being  given  to  the  b^ 
oonductora,  or  those  which  emitted  the  least  heat.  Thus  copper  and 
silver  were  each  represented  by  6,  gold  by  9,  ainc  18,  platinum  80, 
iron  30,  tin  86,  lead  72.  By  alloying  the  metals  with  each  other  the 
conducting  power  was  la  some  cases  greatly  reduced :  thus,  an  alloy  of 
8  parts  gold  and  1  part  copper,  gave  l3ie  conducting  power  of  25,  while 
gold  1  and  copper  3,  gave  only  15.  Gold  3  and  silver  1  =  25,  tin  1  and 
lead  1  =  54,  tin  1  and  copper  8=11,  and  brass  =18.  When  different 
quantities  of  electricity  were  transmitted  through  the  same  wire,  it 
was  foimd  that  the  increase  in  temperature  was  as  the  square  of  the 
quantity ;  so  that  if  the  thermometer  with  a  given  charge  rose  10°, 
4  times  that  charge  were  requbred  to  raise  it  twice  that  amoimt  or  20°. 
Thin  wires  of  silver,  steel,  platinum,  copper,  &c.,  can  be  readily  fused 
and  dispersed  by  sending  a  strong  charge  through  them.  The  amount 
of  such  charge  as  measured  by  the  unit  jar  is  equally  powerful,  whether 
diffused  over  a  large  or  a  small  surface.  The  intensity  of  the  charge, 
as  expressed  by  the  quantity  of  electricity  passing  through  a  given 
space  in  a  given  time,  is  the  same  iu  the  wire,  although  the  intensity 
of  the  charge  on  equal  surfaces  of  the  jar  may  vary.  It  must  be 
remembered  that  although  in  the  charge  we  have  chiefly  to  deal  with 
surfaces,  yet  in  the  discharge,  all  the  particles,  (that  is,  the  whole 
thickness  of  the  conducting  wire,)  are  concerned  in  the  result.  In  the 
discharge  by  disruption,  the  i)articles  of  the  di-electric  gradually  be- 
come more  and  more  highly  polarised  or  excited,  the  tension  on  one 
or  more  particles  becomes  so  great  as  to  exceed  the  limits  of  reedstance, 
the  opposite  induced  forces  cease  to  balance  each  other,  and  the  dis- 
'  charge  passes  along  the  line  of  least  resistance,  accompanied  by  light, 
iheat,  and  noise;  while  portions  of  the  solid  conductors  become  de- 
i  tached  and  give  characteristic  colours  to  the  spark.  By  this  transference 
'of  metallic  particles  from  one  conductor  to  another,  particles  of  silver 
may  be  precipitated  on  copper,  and  even  made  to  penetrate  its  sub- 
stance ;  and  there  are  caaes  in  which  gold  has  been  made  to  penetrate 
a  plate  of  alver,  and  appear  on  the  opposite  side  where  the  sparks 
passed.  For  some  grand  examples,  however,  of  disruptive  dischai^e 
we  must  refer  to  LiGHTWiwa. 

We  have  seen  that  in  air  of  whatever  density  (unless  so  rare  as  to 
conduct),  the  same  amount  of  ohai^ge  produces  the  same  extent  of  con- 
duction, other  things  being  equal.  The  distance  through  which  the 
dischai^e  of  equal  quantities  of  electricity,  or  what  is  called  the 
striking  distance,  takes  places,  varies  inversely  as  the  pressui*.  A 
double  pressure  doubles  the  number  of  aerial  particles  in  the  same 
space,  and  double  the  amount  of  insulating  matter  is  required  to  be 
polarised;  for  esample,  if  in  air,  at  conmion  pressure  the  str^ing 
distance  be  two  inches,  at  double  that  pressiu^  it  would  be  one  inch; 
halve  the  pressure  and  it  would  be  4  inches,  at  one-fourth  the  pressure 
8  inches,  and  so  on  until  in  vcicuo  the  striking  distance  would  be  un- 
limited. When  the  density  of  the  air  remains  constant,  the  strikipg 
distance  varies  as  the  intensity  of  the  charge.  Thus,  if  tiie  striking 
distance  be  with  a  certain  charge  1  inch,  at  double  that  charge  it  will 
be  2  inches,  at  treble  that  charge  8  inches.  But  with  equal  charges 
the  striking  distance  varies  in  different  gases,  irrespective  of  their 
relative  density,  so  that  each  gas  has  a  specific  insulating  power;  thus 
hydrochloric  acid  has  twice  the  insulating  power  of  atmospheric  air, 
and  three  times  that  of  hydrogen  of  equal  elasticity.  When  the  dis- 
charge takes  places  between  a  good  conductor  presenting  a  small 
surface,  and  a  bad  one  of  larger  surface,  there  is  a  rapid  but  inter- 
mitting succession  of  dischajrges  to  the  particles  of  air  around ;  and  the 
sparks  thus  diluted  form  a  hrmh,  which  has  a  quivering  kind  of  motion, 
and  is  attended  by  a  subdued  roaring  noise ;  its  root  is  brighter  than 
the  rays.  The  phenomena  of  the  brush  vary  in  different  gases,  the 
most  beautiful  effects  being  produced  in  nitrogen.  The  largest  brush 
is  produced  from  a  surface  charged  with  vitreous  electricity :  when  a 
point  is  held  to  a  surface  charged  resinously,  a  star  or  point  of  light  is 
produced  instead  of  a  brush.  When  the  charge  is  feeble,  discharge  is 
sometimes  effected  by  a  quiet  glow  instead  of  the  noisy  brush,  and  con- 
vection  then  takes  place,  that  is,  a  current  of  air  conveys  the  charge  to 
a  distance,  which  current  has  sufficient  force  to  give  motion  to  electrical 
toys  arranged  for  that  purpose. 

The  duration  of  a  flash  of  lightning,  or  of  the  spark  discharge  of  a 
licyden  jar  is  so  instantaneous,  that  the  most  rapid  motions  which 
we  can  give  to  machmery  appear  to  be  rest  as  compared  with  it.  Thus, 
If  we  pnnt  the  words  AT  REST  in  large  letters  on  a  disk  of  card- 
board, and  cause  this  to  spin  rapidly  ro\md  upon  an  axis  through 
Its  centre,  the  words  will  of  course  disappear;  but  if  we  allow  the 
flash  of  a  Leyden  jar  to  illuminate  the  disk,  the  words  may  be  read 
with  perfect  ease,  since  the  light  has  come  and  gone  before  the  disk 
had  time  to  move  through  any  appreciable  space.  In  this  way 
Wheatstone  has  shown  that  the  light  of  the  electric  discharge  lasts  less 
th^  the  milHonth  of  a  second.  Suppose  a  small  wheel  of  duU  metal  to 
contam  100  bright  equidistant  rays,  and  to  revolve  10  tunes  per  second, 
Z'il'^  ^S.®>?^v°^  a  second.  The  appearance  of  these  radii,  as  seen 
by  the  reflected  hght  of  an  electric  spark,  will  differ  according  to  its 


duration.  If  the  time  be  Infinitely  short,  the  reflexion  during  ^th  of 
a  second  will  give  the  appearance  of  100  fixed  luminous  rays.  If  it 
last  ^th  of  a  second,  the  whole  circle  will  be  luminous,  since  the 
impression  of  each  ray  upon  the  eye  will  remain  until  that  of  the 
succeeding  ray  is  produced.  For  a  duration  of  I,  ^rd,  ^th,  |th,  &c, 
of  ic^th  of  a  second,  corresponding  illuminated  segments  will  be  seen, 
and  ^nd,  |ds,  >ths,  or  ^ths  of  the  circle  will  appear  deprived  of  lig^t,  that 
is,  there  will  be  alternate  bright  and  dark  spaces  corresponding  to  those 
quantities.  By  increasing  the  size  of  the  wheel,  the  scale  of  these 
measures  may  be  augmented,  as  may  also  its  subdivision  by  increasing 
the  velocity,  or  by  multiplying  the  number  of  the  spokes.  By  a  modi- 
fication of  this  apparatus,  c»llod  the  Cltronoscope,  Wheatstone  wajs  able 
to  measure  the  velocity  of  the  discharge  of  a  Leyden  jar  through  an 
insulated  copper  wire,  and  he  estimated  it  288,000  miles  per  second. 
('  Phil.  Trans.,'  1834.)  The  copper  wire  was  about  half  a  mile  in  length, 
and  was  broken  at  three  points,  one  within  a  few  feet  of  the  inner 
coating  of  a  Leyden  jar,  a  second  in  the  middle  of  the  wire,  and  a 
third  near  the  outer  coating  of  the  jar,  and  the  wire  was  so  contorted 
that  these  three  brealcs  were  arranged  side  by  side  on  an  insulated 
disk  or  spark  board,  so  that  the  three  sparks  could  be  seen  simid- 
taneously.  When  the  jar  was  discharged  through  this  half  mile  of 
wire  the  three  sparks  appeared  to  be  simultaneous,  but  when  seen  by 
reflexion  in  a  small  steel  mirror  rapidly  revolving  on  an  axis  paralld 
to  its  surface  the  sparks  did  not  appear  as  points  of  light  in  the  same 
horizontal  line,  but  gave  the  appearance  of  three  bright  lines  of  equal 
length ;  tiie  two  outer  lines  were  found  to  begin  and  end  within  the 
same  horizontal  space,  but  the  middle  one  coming  a  little  later  than 
the  others,  the  angular  position  of  the  mirror  aidvanced  somewhat 
before  the  middle  spark  niade  its  appearance.  Now,  as  the  velocity  of 
the  mirror  was  known,  and  the  amount  of  angular  deviation  of  the 
central  spark  could  be  easily  ascertained,  the  retardation  of  the  dis- 
charge by  the  copper  wire,  or  the  velocity  with  which  it  moves 
through  it,  can  be  estimated.  Professor  Miller,  who  in  his '  Elements 
of  Chemistry,'  part  1,  gives  a  succinct  but  masterly  sketch  of  modem 
electrical  science,  remarks  that  this  experiment  "  affords  a  convincing 
proof  of  simultaneous  action  and  reaction  in  the  operations  of  elec- 
tricity, and  of  its  existence  as  a  duplicate  force :  at  the  same  moment 
that  a  positive  influence  leaves  the  inner  coating,  an  equal  amount  of 
negative  influence  leaves  the  outer  coating,  and  these  two  neutralise 
each  other  at  the  central  point  of  the  conductor,  after  the  lapse  of  an 
extremely  minute  but  still  appreciable  interval  of  time.  It  appears 
from  this  experiment  that  Frsuoddin's  theory,  though  in  many  cases  a 
simple  uid  convenient  mode  of  explaining  facts,  is  not  the  true  repre- 
sentation of  the  phenomena.  The  theory  of  two  fluids,  or  rather  of 
two  forces,  acting  in  opposite  directions,  seems  by  this  experiment  to 
be  demonstrated."  It  must  be  remarked,  however,  that  the  velocity  of 
the  electric  discharge  varies  with  the  intensity  of  the  ehaxge  and  tiu 
nature  of  the  conducting  medium. 

ELECTRICITY,  ATMOSPHERIC.  The  similarity  of  lightning  to 
the  spark  obtained  by  friction  from  an  electrical  apparatus  was 
observed  by  the  earliest  experimentera  in  electricity ;  and  in  one  of 
Franklin's  letters,  written  apparentiy  before  the  year  1750,  the  points 
of  resemblance  are  distincUy  stated.  The  first  fruit  of  this  discovery 
was  the  employment  of  thunder-rods  for  the  protection  of  buildings 
and  ships ;  and  rods  or  wires  projecting  above  the  tops  of  edifioes  were 
soon  extensively  used  by  philosophers  for  ^h»  purpose  of  enabling 
them  t0  ascertain  the  nature  and  intensity  of  the  electricity  in  the 
atmosphere.  Such  means  are  not  unattended  by  danger ;  and  science 
has  to  record  the  death  of  Professor  Richman,  during  a  thunder-storm, 
while  attending  to  the  indications  of  the  electrometer  connected  with 
an  apparatus  of  that  kind.     [Liqhtninq.] 

Franklin  in  America,  M.  de  Romas  in  France^Kl  Cavallo  in 
England,  each  employed,  for  the  purpose  of  bringii^^ectricity  from 
the  atmosphere  to  the  surface  of  the  earth,  a  kite  imtde  of  silk  stretched 
on  a  frame,  from  the  upper  part  of  which  projected  a  piece  of  pointed 
metal,  and  from  which  proceeded  along  the  string  a  slender  metallic 
wire.  M.  Buffon,  M.  Lemonnier,  and  others,  planted  vertically  in  the 
ground  poles,  from  30  to  40  feet  in  height,  carrying  at  the  top  a 
pointed  piece  of  tin  or  iron,  from  which  descended  a  metallic  wire, 
M.  M^z^as  in  France,  Mr.  Ronayne  in  Ireland,  and  Mr.  Crosse  in 
England,  employed  long  wires  in  horizontal  positional,  which  were 
insulated  by  being  stretched  between  two  glass  pUlara,  each  on  the  top 
of  a  pole  planted  in  the  groimd.  The  wire  used  by  Mr.  Crosse  was  1800 
feet  long,  and  was  above  100  feet  from  the  ground.  MM.  Beoquerel 
and  Breschet  examined  the  electric  state  of  the  air  in  the  upper  regiona 
by  means  of  a  cord  covered  with  tinsel  about  90  yards  long,  one  end  of 
which  was  placed  on  the  cap  of  a  gold  leaf  electroscope,  and  the  other 
was  attached  to  a  metal  arrow  which  was  shot  into  the  air.  The  gold 
leaves  were  seen  to  diverge  in  proportion  to  the  ascent  of  the  arrow. 
(Becquerel, '  Traits  de  I'Electricitd,'  t.  iv.) 

The  numerous  experiments  made  by  Cavallo  serve  to  prove  that  the 
electric  fluid  always  exists  in  the  atmosphere,  but  in  very  different 
quantities  at  different  times,  and  that  it  is  more  abundant  in  the 
higher  regions  than  near  the  earth.  The  same  philosopher  found,  also, 
that  it  is  more  intense  in  frosty  than  in  warm  weather,  and  that  f ogg 
are  accompanied  by  a  great  quantity  of  electricity,  except  when  ihay 
become  rain;  in  this  cas^ little  electricity  is  perceptible,  the  rain  con- 
ducting to  the  earth  the  electricity  of  the  air  above.    In  high  winds. 
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also,  the  inteoBiiy  of  the  Etmosphttical  eleoiricil^  Lb  generally  dimi' 
niflhed,  probably  because  the  strata  of  air  containing  different  quanti- 
ties of  the  fluid  are  brought  suooessiyely  to  the  ground,  and  thus  there  ia 
produced  a  nearly  uniform  distribntion  of  the  fluid  between  the  earth 
and  the  atmosphere.  It  may  be  easUy  conceived  that,  in  stonny  weather, 
the  variations  of  the  atmospherical  electricity  will  be  very  irregular ; 
fpr  currents  of  air  in  the  upper  regions^^driving  the  strata  of  douds  in 
diflerent  directions,  the  electrical  actions  between  the  douds  and  the 
atmosphere  below  must  be  extremely  oomjplez. 

M.  de  Saussure  has  observed  that,  durmg  summer  and  winter,  by 
night  as  well  as  by  day,  when  the  atmosphwe  is  free  from  clouds,  iho 
electridty  of  the  ab  is  positive ;  and  Mr.  Read  ('  Phil.  Trans.,'  1794) 
has  shown  that  out  of  404  observations  made  in  one  year,  the  air  was 
positively  dectrical  in  241,  negatively  in  166,  and  that  the  dectridty 
was  insensible  in  7  obsOTvations  only.  It  seems  probable,  in  fact,  that 
the  negative  electricity  which  may  be  observed  in  a  pure  atmosphere  is 
caused  by  the  discharge  of  its  positive  eleotridty  into  the  earth  or  a 
doud,  when  one  or  the  other  of  these  is  in  a  contrary  state.  Mr. 
Bonayne,  however,  states  ('Phil.  Trans.,'  1772)  that  in  Ireland  the 
dectridty  of  the  atmosphere  is  potitive  in  winter  when  the  air  is  dear : 
he  observes  that  it  dinunishes  in  frosty  or  foggy  weather,  and  that  he 
could  detect  no  dectridty  in  the  air  daring  the  summer  except  when 
a  fog  came  on ;  the  electricity  was  then  podtiTe,  but  it  was  less  intense 
than  during  the  winter  fogs.  It  was  an  observation  of  Saussure  that 
electridty  is  strongest  in  the  open  air,  and  that  it  is  weak  in  streets,  in 
houses,  and  imder  trees.  In  dose  rooms  and  hospitals  the  dectridty 
of  ihe  air  has  been  dways  found  to  be  negative ;  such  dso  is  the  dec- 
ti'-icity  of  .the  atmosphere  when  it  is  vitiated  by  exhalations  from  lime, 
paint,  and  decaying  vegetables.    [Ozoitb.] 

All  observations  concur  in  showing  diurnal  variations  in  the  intendty 
of  atmoephericd  electridty,  but  there  is  some  imcertainty  concerning 
the  precise  times  at  which  the  intendties  are  the  greatest  and  the  least. 
Cavallo  observed  that  in  dry  weather  the  electridty  was  weakest  at 
sunrise ;  that  it  attdned  the  maximum  of  strength  in  the  <^y-time, 
and  continued  in  that  state  till  sunset,  when  the  intendty  diminished. 
He  concdved  that  this  diminution  was  much  more  rapid  as  the  air 
became  more  himiid;  and  he  observed  that  in  .winter,  when  a  dry  wind 
prevailed,  if  the  sky  were  free  from  douds,  the  electridty  became  very 
strong  after  sunset.  M.  de  Saussure  observed  at  Geneva  (1785)  that, 
during  winter,  the  intendty  of  atmosphericd  dectridty  attained  its 
^Tfst  maximum  at  9  a.m.  ;  that  it  diminished  till  6  p.m.,  when  it  was  in 
a  minimum  state ;  it  afterwards  increased,  and  attained  its  second 
maximum  at  8  p.ic. ;  after  which  it  continued  to  diminish  till  it  waa 
again  a  minimum  at  6  on  the  following  morning.  The  same  philoso- 
pher found  that  in  summer  the  diurnal  variations  were  less  perceptible : 
on  a  dry  warm  day  he  found  the  dectridty  increase  from  sunrise,  when 
it  was  almost  iosensible,  till  3  or  4  p.m.,  when  it  became  a  maximum ; 
it  appeared  then  to  diminiBh  tiU  the  dew  fell,  when  it  became  stronger, 
but  it  was  Bcardy  sendble  during  the  night.  Lastly,  the  experiments 
of  Mr.  Bead  exhibit  two  maxima  and  two  minima  in  twenty-four  houra 
The  atmoephericd  electridty  seemed  strongest  at  two  or  three  hours 
after  sunrise,  and  again  about  sunset ;  it  was  weakest  at  noon  and  at 
4  p.m. 

The  experiments  of  Mr.  Crosse  show  also  that.  In  the  ordinary  state 
of  the  atmosphere,  the  electricity  is  podtive,  and  that  it  increases  in 
proportion  to  the  devation  above  Uie  earth's  surface;  the  same  phi- 
losopher observes  that  it  is  most  intense  at  sunrise  and  sunset,  and 
weakest  at  noon  and  during  the  night.  He  finds  that  the  approach  of 
a  thundercloud  produces  a  change  in  the  dectridty  of  the  atmosphere, 
rendering  it  podtive  if  it  were  before  negative;  and  the  oontraiy; 
whatever  be  the  nature  of  the  change  which  takes  place,  the  intensity 
of  the  decti^sitaj^creases  to  a  certain  degree ;  it  then  diminishes  and 
disappears,  andu  succeeded  by  an  opposite  electridty  \  this  gradually 
increases  tiU  it  becomes  of  higher  intendty  than  the  former  kind,  and 
then  it  decreases  till  it  vanishes :  it  is  again  succeeded  by  the  fint 
kind.  These  changes  are  often  found  to  take  place  severd  times 
succesdvely.  Fogs,  rain,  snow,  &c.,  also  change  the  dectridty  from 
podtive  to  negative,  again  from  negative  to  x>odtive,  and  so  on ;  the 
change  taking  place  every  three  or  four  minutes.  A  cold  rain,  in  large 
drops,  is  frequently  accompanied  by  intense  dectridty ;  and  during  a 
driving  fog  or  rain  the  electricity  is  occasionally  as  strong  as  during  a 
thunder-storm.  A  warm  small  rain  is  weakly  electrified ;  and  a  weak 
positive  electricity  generdly  prevails  during  cloudy  weather.  Mr. 
Crosse  finds  also  Uiat  the  dectridty  of  the  air  is  very  weak  during  the 
north-east  winds  which  in  winter  and  spring  times  produce  extreme 
cold  and  dryness. 

The  intendty  of  atmosphericd  electricity  has  been  observed  to 
undergo  annual  changes ;  it  increases  from  July  to  November  inclu- 
dve ;  so  that  the  greatest  intendtj'  occurs  in  winter,  and  the  least  in 
summer. 

Any  of  the  different  kinds  of  electrometer  mav  be  employed  to 
determine  the  nature  and  intensity  of  atmosphericd  electricity. 
[Elbctrometsr.]  Professor  Loomis  states  (Poggendorff's  Anndeti, 
Band  100),  that  the  telegraphic  wires  are  very  sendtive  to  an  approach- 
ing thunder-storm,  and  often  become  highly  charged  even  when  a 
storm  is  so  distant  that  neither  thunder  nor  lightning  can  be  appre- 
ciated ;  but  if  the  thunder-doud  be  near,  the  wires  may  become  so 
highly  chai^ged  as  to  injure  the  magnetic  apparatus  and  expose  the 


derks  to  considerable  danger.  Budi  effects,  however,  are  not  peculiar 
to  America. 

Later  observations  have  confirmed  the  condudon  that  the  usud 
dectricd  condition  of  the  air  is  podtiTe.  Oat  of  15,170  observations 
made  at  the  Kew  Observatory,  during  a  period  ol  5  years,  14,515  are 
of  posttiye  dectridty,  and  655  of  negative.  During  the  years  1845, 
1846,  and  1847,  out  of  10,500  observations,  10,176  showed  positive, 
and  only  824  negative  electridty;  the  latter  being  usuaUy  accompanied 
by  heavy  rain.  The  tendon  of  atmospherio  electridty  was  found  to 
be  at  its  minimum  at  2  a.m.,  from  which  hour  there  was  a  gradud 
increase  until  6  a.m. ;  after  which  the  tendon  increased  more  rapidly, 
its  vdue  at  8  a.m«  bdng  nearly  double  that  at  6  a.m.:  the  increase 
then  became  more  gradud  imtil  10  a.m.,  the  period  of  the  first  or 
morning  maximum :  from  this  hour  it  gradually  declined  until  4  p.m., 
when  it  was  only  a  little  higher  than  at  8  a.m.;  it  then  increased 
rapidly  until  8  p.m.,  and  after  a  slight  rise  at  10  pim.,  the  time  of  the 
prindpd  or  evening  maximum,  the  tendon  was  found  no  longer  to 
increase.  The  evening  maximum  was  much  higher  than  that  of  the 
morning.  Between  10  p.m.  and  midnight  the  tendon  decreased  nearly 
to  that  of  tiie  diumd  mfaimiiTn.  With  regard  to  the  annud  period 
the  lowest  tensions  were  found  to  be  in  June  and  August,  the  tension 
during  July  bdng  di^tly  superior  to  that  of  those  two  months. 
There  is  a  sU^t  devation  in  September,  which  increases  in  October, 
and  more  rapidly  from  November  to  January.  The  maximum  is  in 
February.  In  March  a  rapid  diminution  sets  in,  and  proceeds  to  the 
minimum  in  June. 

During  four  years'  observations  made  at  Brussels  by  M.  Quetelet, 
the  maxiinum  was  found  to  be  in  January,  and  the  minimum  in  June. 
Expressed  numerically  Uie  maximum  had  the  vdue  of  605*',  and  the 
minimum  47*';  so  that  the  electricity  in  January  \b  thirteen  times  more 
enei^getio  than  in  June.  The  difference  was  found  to  be  much  more 
sendble  during  serene  than  doudy  weather,  and,  setting  out  from 
June,  the  dec&dty  of  the  air  in  serene  weather  was  found  to  exceed 
the  electricity  observed  during  a  clouded  sky,  in  proportion  as  January 
was  approached,  in  which  month  the  ratio  was  more  than  4  to  1.  The 
powerful  electric  intendty  of  the  air  during  a  serene  sky  in  winter 
must  be  considered  as  a  remarkable  fact  A  high  dectric  intensity 
was  dways  observed  during  fog  and  snow. 

Atmospheric  electricity  seems  to  depend  for  its  supply  chiefly  on 
evaporation.  It  can  be  proved  hv  experiment  that  the  evaporation  of 
water  from  heated  bodies  disturbs  the  dectricd  equilibrium,  the  -i- 
dectridty  being  carried  off  by  the  vapour,  while  the  —  dectridty  is  left 
behind  in  the  vessel,  or  is  carried  off  by  its  support.  In  order  to  pro- 
duce this  result,  however,  some  chemit^  change  seems  to  be  necessary, 
dnoe  the  evaporation  of  pure  water  fails  to  produce  dectricd  dis- 
turbance. When  vrater  is  evaporated  from  alkaline  solutions  the 
vapour  carries  off  —  and  leaves  +  electridty  behind ;  but  the  reverse 
of  tins  takes  place  when  water  is  evaporated  from  an  acid  or  from 
neutral  saline  solutions,  induding  sea-sdt.  During  the  processes  of 
vegetation,  in  which  water  is  largely  separated  from  the  other  con- 
stituents of  plants,  there  is  also  dectricd  disturbance.  Volcanic 
eruptions  and  conflagrations  are  also  accompanied  by  strong  dectricd 
exdtement.  The  friction  of  wind,  dust,  &c.,  ia  also  a  source  of  atmos- 
pheric electridty.  Dr.  Livingstone  ('  Missionary  Travels,  &c.,  in  South 
Africa,'  1857)  states  that  in  the  Kalahari  Desert,  during  the  dry 
season,  a  hot  wind  occadonally  blows,  and  it  is  "  in  such  an  electric 
state  that  a  bunch  of  ostrich  feathers  held  a  few  seconds  against  it, 
becomes  as  highly  chained  as  if  attached  to  a  powerful  dectricd 
machine,  and  clasps  the  advancing  hand  with  a  sharp  crackling  soimd." 
Even  the  motion  of  a  native  in  his  kaross  is  suflident  to  produce 
therein  a  stream  of  small  sparks. 

There  are  many  difficulties  in  accounting  for  the  presence  of  free 
electricity  in  the  air.  Perhaps  the  best  theory  is  that  started  by  Edes 
('Phil.  Trans.'  1757-8),  and  extended  by  Sir  John  Hersohel  (' Encyc. 
Brit.,'  8th  ed..  Art  Meteorology).  We  will  state  suffident  to  indicate 
the  nature  of  the  theory.  When  water  evaporates  it  is  supposed  to 
pass  off  in  the  form  of  little  veddes  of  moisture,  each  vesicle  charged 
with  electricity  of  too  low  a  tension  to  discharge  itsdf  into  neighbour- 
ing vedcles,  or  to  escape  by  conduction  through  a  moist  atmosphere. 
If,  however,  a  tall  pointed  conductor,  a  flame,  or  a  column  of  smoke, 
be  introduced,  the  dr  may  give  off  a  portion  of  electricity  by  contact 
discharge.  But  if  we  suppose  a  number  of  the  particles  of  vapour 
thus  electrified  to  be  condensed  by  cold  into  a  drop  of  water,  the  whole 
of  the  dectridty  would  be  collected  on  the  surface  of  such  drop  with 
a  corresponding  increase  in  tendon.  Suppose  one  such  drop  to  be 
1000  times  the  size  of  one  of  its  constituent  particles,  the  diameter 
will  be  increased  10  times  and  the  surface  100  times,  while  the  elec- 
tricity being  the  sum  of  the  1000  globules  will  be  increased  1000  times 
on  Uie  surface  of  the  dix>p  with  a  tenfold  dendty  or  tension.  The 
comparatively  high  electric  state  of  fog,  and  of  snow,  is  thus  ex- 
plained. Every  globule  of  moisture  of  which  it  consists  has  a  coating 
of  dectridty,  which  it  will  part  with  to  tiie  surface  of  any  conductor, 
and  the  denser  the  fog,  and  the  larger  its  globules,  the  greater  is  the 
quantity  of  electridty  set  free.  This  theory  also  explains  the  elec- 
tricity of  the  air  as  occadoned  by  the  depont  of  dew,  and  also  the 
daily  variation  in  tendon ;  for  the  air  losing  a  great  ded  of  vapour  by 
a  deposit  of  dew,  by  night  the  electricity  is  at  its  minimum.  It 
increases  as  fresh  vapour  arises  under  the  influence  of  the  ascending 
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8un ;  decreaf  efi  as  the  growing  warmth  of  the  air  enables  it  to  hold  a 
still  larger  amount  of  vapour  imcondensed^  and  as  the  vapour  Itself 
rises  rapidly  to  form  cloud ;  increasefl  again  towards  the  evening,  when 
dew  begins  to  form  at  sunset  and  vapour  to  settle  into  globules,  and 
once  more  decreases  as  the  number  of  these  electrified  globules  dimi- 
nishes by  deposition  and  diffusion.  A  large  portion  of  the  electricity 
near  the  surface  is  returned  to  the  earth  by  slow  conduction,  and  the 
more  so  in  proportion  as  the  air  is  moist.  The  great  and  sudden 
increase  of  electrical  tension,  sujffident  to  produce  a  flash  of  lightning, 
and  a  toirent  of  rain,  will  be  noticed  imder  LioHTNiNa;  Rain. 

The  aurora  borealis,  and  some  other  meteoric  appearances,  have  been 
ascribed  to  the  electricity  of  the  atmosphere.    [Polar  Lights.] 

ELECTRICITY,  ANIMAL.     [Electricity  op  Orqanio  Beinos, 
Nat.  Hist.  Div.] 

ELECTRICITY,  Medical  applicaium  of.  Asupposed  analogy  between 
electricity  and  the  nervous  power  has  led  to  the  employment  of  this 
agent,  particularly  in  diseases  connected  with  defective  nervous  energy* 
and  also  in  cases  of  defective  secretion,  perhaps  originating  in  a  similar 
cause.    The  influence  of  electricity  on  ike  human  system  differs  much 
according  to  the  manner  in  which  it  is  applied,  the  length  of  time 
during  which  it  is  continued,  and  the  degree  of  intensity.    It  also 
differs  in  its  action  according  as  it  is  abstracted  from,  or  conmiunicated 
to,  the  individual    When  applied  in  a  moderate  degree  of  intensity,  it 
occasions  an  increase  of  nervous  action,  of  sensibility  and  irritability, 
more  vigorous  circulation  of  the  blood,  augmented  warmth,  and  secre- 
tion, especially  cutaneous  transpiration  :  even  the  exhalation  of  plants 
is  much  increased  by  electricity.    When  the  electric  principle  ia  more 
intense,  all  these  actions  are  heightened,  often  to  a  painful  degree ; 
while  such  a  degree  of  concentration  as  occurs  during  certain  atmos- 
pheric changes  can  occasion  instant  death.    Death  occasioned  by  this 
means  is  always  followed  by  rapid  decomposition  of  the  body.    The 
diseased  states  in  which  electricity  has  been  found  most  useful  are — m 
;  asphyxia,  £rom  any  cause  (except  organic  disease  of  the  heart),  but 
■  particularly  from  exposure  to  irrespirable  gases ;  in  certain  asthmatic 
diseases.;  and  dyspepsia,  dependent  on  irregular  or  defective  supply  of 
nervous  energy  to  the  limgs  and  stomach.    It  is,  however,  much 
inferior  to  galvanism  as  a  remedial  agent  in  these  diseases.     (Wilson 
Philip  '  On  the  Vital  Functions.')    In  local  paralytic  affections,  when 
of  a  chronic  character,  electricity,  duly  persevered  with,  has  been  found 
very  useful :  in  a  case  of  dy3plu4;ia,  from  paralysis  of  the  oesophagus, 
:  the  patient  could  only  swallow  when  placed  on  a  seat  resting  on  non- 
I  conductors  and  electrified.    In  deafness  and  loss  of  sight,  when  directed 
by  a  competent  judge,  it  has  restored  the  functions  of  seeing  and 
hearing.    Lastly,  in  defective  secretion,  especially  amenorrhoea,  it  has 
proved  of  service.    Recently,  M.  Becquerel  and  others  have  employed 
electricity,  with  complete  success  in  six  cases,  where  the  milk  has  been 
suppressed,  as  an  exciter  of  the  mammary  secretion. 

ELECTRO-CHEMISTRY.  Electricity,  like  heat  and  light,  both 
affects  and  is  affected  by  chemical  change :  and  just  as  heat  more  often 
appears  as  a  cause  or  consequence  of  chemical  cliange  than  does  light, — 
10  galvanic,  or  low-tension  (voltaic)  electricity  is  more  prominentiy 
concerned  as  cause  or  effect  in  chemical  change,  than  is  the  so-called 
frictional  or  high-tension  electricity.  Hence,  in  electro-chemistry,  the 
relation  of  chemical  change  to  galvanic  electricity  has  ahnost  exclusively 
to  be  considered. 

The  order  will  be  adopted  of  considering  (1)  the  chemical  changes 
effected  by  a  galvanic  current;  (2)  the  galvanic  current  produced  by 
dhemical  changes. 

If  the  two  poles  of  a  battery  be  brought  into  contact  with  two  points 
of  a  homogeneous  substance,  the  substance  may  either  conduct  the 
current  without  suffering  chemical  change,  it  may  refuse  to  conduct 
the  current  at  all,  or  finally  it  may  conduct  the  current  and  suffer 
chemical  change. 

No  instance  is  known  in  which  a  true  chemical  compound  con- 
ducts a  current  without  suffering  chemical  alteration ;  but  substances 
which  are  simple,  as  far  as  evidence  goes,  may  refuse  to  conduct  a 
current.  Moreover  no  chemical  compound  substance  conducts  unless 
in  a  state  of  liquefaction,  such  liquefaction  being  caused  either  by  solu- 
tion in  media  or  by  igneous  fusion. 

As  a  class,  the  metals  are  the  best  conductors  of  electricity.  With 
regard  to  the  resistance  offered  to  a  galvanic  current  by  various  con- 
ductors, some  of  which  are  unaltered,  some  decomposed  by  it,  we  may 


From  what  has  been  said,  it  follows  that  the  latter  three  of  these 
substances  are  decomposed  during  the  passage  of  the  current  throu^ 
them.  The  presence  of  more  ^an  one  element  in  brass  and  German 
silver  is  not  in  contradiction  to  the  general  rule  laid  down ;  for  the 
metids  present  in  these  alloys  are  not  in  chemical  union,  and  the  alloy 
conducts  the  current  in  the  same  manner  as  would  a  bundle  of  wires 
consisting  in  part  of  one  metal,  in  part  of  the  other.  The  conducting 
power  of  the  metaUio  conductors  is  diminished  by  an  increase  of  tem- 
perature, that  of  the  compound  solutions  is  always  increased. 

In  examining  the  nature  of  the  changes  wrought  in  compound  con- 
ductors when  submitted  to,  and  therefore  decomposed  by,  the  electric 
current,  it  will  be  convenient  to  suppose,  in  the  first  place,  that  the 
poles  by  which  the  current  is  led  through  the  substance  are  themselves 
chemically  inactive,  that  is,  of  such  a  nature  as  not  to  be  acted  on  by 
any  of  the  products  of  decomposition.  In  practice,  when  this  passivity 
is  desired,  the  poles  are  usually  made  of  platinum,  and  this  will  in  the 
sequel  be  always  tociUy  assumed  to  be  ^e  case,  imlees  the  contrary  be 


compare  the  numbers  of  the  following  table  (Buff,  Zunminer,  and  Kopp's 
'Lehrbuch'),  in  which  the  resistance  to  the  same  galvanic  current 
offered  by  the  same  lengths  and  thicknesses  of  some  conducting  sub- 


stances  is  given,  the  resistance  offered  by  silver  being  taken  as  unity : — 

Silver l.QOO 

Copper  (chemically  pure) 1*048 

Copper  (commercial) 1«270 

Braaa  (composition  not  stotcd)        .        ,        .     .  fi'872 

Iron 8-427 

Platinnm 9*590 

German  silver  (com position  not  stated)       .        .  12*400 

Mercnry 29*288 

Solphnric  sold  (sp.  gr.  1*2  to  1*36)     .        .        .         7617S2'000 
Sulpliate  of  eine  (89*58  per  cmt,  of  anhydrous  \  ,,„,o„,o.nAA 

saltinaolutlon.        .        ,        .        .        .    .)  11019012*000 
Sulphate  of  copper  (20*88  per  cent,  of  anhydrous  \  ,.„««,„«««« 

•altinaoluUon)      .        ....        .  j  U800320-000 


he  decomposition  of  a  compound  substance  by  galvanid  electricity 
is  called  the  eUctrolynt  of  that  substance.  The  body  so  decomposed  is 
called  an  eUetrolyte,  The  two  poles  between  which  the  ourrent  passes 
through  the  electrolyte  are  the  dectrodet.  The  positive  ( -i- )  electrode, 
or  anode,  is  the  one  in  metallic  connexion  with  tne  inactive  element  o£ 
the  battery  (Platinum,  Carbon).  The  negative  (— )  electrode,  or  cathode, 
is  in  connexion  with  the  active  or  attacked  element  of  theaetiogbattety 
(Zinc).  The  products  of  electrolysis  of  the  electrolyte  aro  sometimes 
called  iofu.  lliat  ton  which  appears  at  the  negative  electrode  or  catiiode 
is  the  cation  ;  that  at  the  positive  electrode  or  anode  is  called  the  amiom. 
(According  to  strict  analogy,  this  latter  nomenclatuze  should  be  in- 
verted.) 

Thus,  if  the  two  platinum  poles  of  a  battery  be  inserted  into  a 
solution  of  chloride  of  hydrogen  (hydrochloric  add),  chlorine  is  liberated 
at  the  positive  electrode  or  pole,  and  hydrogen  at  the  negative  one :  in 
the  m^pnw  of  the  skeleton  diagram : — 


H 

CI 

gft     Bi 


If  water  be  substituted  for  hydrochloric  acid,  oxygen  appears  at  the 
positive  pole,  hydrogen  at  the  negative  one.  If  solutions  of  other 
chlorides  be  used,  such  as  chloride  of  copper,  of  gold,  &a,  the  metal  ii 
precipitated  at  the  same  pole  (the  negative)  at  which  the  hydrogen  was 
evolved,  the  chlorine  at  the  positive  one.  In  accordance  with  thai 
terminology  built  upon  the  indistinct  notion  that  unlike  things  seek  to 
approach,  and  that,  conversely,  things  which  seek  one  another  do  so  by 
virtue  of  dissimilarity  or  oppositeness  of  their  conditions,  those  ions 
which  appear  at  the  negative  pole  are  caUed  electro-positive,  tiiose  which 
are  set  free  at  the  positive  pole  are  caUed  electro-negative.  Thus,  in  the 
instances  given : — 

+  — 

H  O  •        .        .  Water.  ^^ 

H  CI  ...  Chloride  of  h}VSc«ii« 

Ctt  CI  .        .        .  Chloride  of  copper. 

An  CI  ...  Chloride  of  gold. 

the  elements  in  the  first  column  are  electro-positive,  those  in  the  second 
electro-negative. 

If  now,  instead  of  binary  compounds  of  this  kind  we  submit  aqii«nis 
solutions  of  oxygen  acids,  or  salts  of  such,  to  electrolysiB,  we  find  that 
in  the  first  instimce,  that  is,  in  the  case  of  the  free  acids  (or  hydrogen 
salts)  hydrogen  is  liberated  at  the  negative  pole  and  oxygen  at  the  positive 
one.  If  a  metallic  salt  of  such  an  acid  be  electrolysed,  the  metal  is 
deposited  at  the  pole  where  hydrogen  is  liberated,  whHe  oxygen,  as 
before,  escapes  at  the  positive  pole.  It  is  by  laying  weight  upon  the 
analogy  of  decomposition,  in  the  cases  of  binaiy  salts  and  oxygen  ones, 
that  the  similarity  of  their  constitution  has  been  supported.  For,  if 
we  imagine  the  electric  current  to  enter  the  electrolyte  bv  the  positive 
pole  (anode),  and  to  withdraw  all  the  negative  atoms  (chlorine)  of  the 
molecules  of  hydrochloric  add  in  contact  with  it;  as  the  hydrogen  | 
so  freed  does  not  escape  in  loco,  it  is  ea^  to  imagine  the  atoms  of 
hydrogen  to  decompose  the  molecules  of  hydrochloric  add  in  their 
neighbourhood,  libenting  hydrogen  again,  and  that  these  decompose 
fredi  molecules  of  hydrochloric  acid,  liberating  hydrogen,  and  ao  on. 
So  that,  wherever  the  cathode  may  be,  that  is,  wherever  the  negatiTe 
pole  is  situated  and  such  successive  decompodtion  has  to  ceaae^  in  ood> 
sequence  of  the  current  finding  a  metallic  conductor  (the  catKode)  by 
which  it  may  leave  the  electrolyte,  it  is  clear  that  there  hydrogen  vrill 
be  evolved.    As  the  results  of  the  dectrolysis  of  sulphuric  acid  and  th« 
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sulphates  are  analogous  with  those  of  hydrochloric  acid  and  the  chlo- 
rides, namely  the  appearance  of  hydrogen  ormetaj  at  the  negative  pole, 
and  oxygen  or  chlorine  at  the  positive  one,  it  is  not  difficult  to  suppose 
the  two  to  be  similarly  constituted ;  and  that  sulphates,  nitrates,  &c., 
are  made  up,  like  the  chlorides,  of  two  parts,  one  electro-positive  the 
other  electro-negative  :— 

+  —  +  — 

H  Cl  H  80^ 

Ca  CI  Cu  SO4 

Ca  NO, 

This  hypothesis  of  the  constitution  of  oxygen  salts  is  supported  by 
the  law  of  equivalent  electrolysis,  which  we  shall  discuss  directly.  It 
requires,  however,  the  assumption  of  hypothetical  substances,  SO^,  NO^ 
&c.,  which  are  not  separated  as  such,  like  chlorine,  but  must  be  decom- 
posed, as  soon  as  formed,  into  oxygen,  which  appears,  and  the  anhydrous 
acid,  SOy  NOs,  &a,  which  finds  water  with  which  to  combine.  It  is 
these  hypothetical  molecules,  SO^,  NO^  &c.,  which  must  be  supposed 
to  be  successively  liberated  by  the  liberated  atoms  of  hydrogen  or 
metal  from  the  molecules  of  the  salt,  in  the  same  manner  as  is  the 
case  with  the  halogens  in  binary  compounds.  However,  the  necessity 
for  this  hypothesis  cannot  be  considered  as  very  hostile  to  the  haloidal 
constitution  of  oxygen  salts,  for  many  instances  are  known  where  the 
actual  ultimate  products  of  electrolvsis  (or  ions)  appear,  by  the  strongest 
possible  analogies,  to  be  products  due  to  the  chemical  action  between 
the  initial  ions  and  the  unaltered  electrolyte  in  contact  with  them. 
Thus,  if  instead  of  chloride  of  copper,  chloride  of  sodium  be  submitted 
to  electrolysis,  chlorine  as  before  is  evolved  at  the  positive  pole,  while 
at  the  negative  not  sodiimn  but  hydrogen  is  evolved.  Now  Cu  Cl  and 
NaCl  are  certainly  chemically  similar.  Further,  if  the  anhydrous 
salt  be  employed  in  the  fused  state,  sodium  is  actually  liberated : 
finally,  if  sodiimi  were  set  free  in  an  aqueous  solution  at  the  negative 
pole,  the  products  would  be  the  same  as  they  are  actually  found  to  be, 
for  water  would  be  decomposed,  soda  formed,  and  hydrogen  evolveii. 
Again,  by  altering  the  nature  of  the  positive  electrode,  we  may  affect 
the  nature  of  the  ion  appearing  there.  Thus,  if  the  electrolyte  be 
dilute  sulphuric  acid,  and  the  positive  electrode  be  of  zinc  amalgam, 
the  oxygen  which,  had  the  positive  electrode  been  platinum,  Wtuld 
have  been  liberated  there,  combines  with  the  zinc  and  dissolves  as 
sulphate  of  zinc  in  the  sulphuric  acid.  Or,  further,  even  by  altering 
the  strength  of  the  electrolyte  (sulphuric  acid),  the  products  may  be 
affected ;  for  imless  the  acid  be  dilute,  a  part  of  the  oxygen,  instead 
of  escaping  as  such,  combines  with  the  water  to  form  HO^  which 
dissolves  in  the  electrolyte.  It  is,  indeed,  on  the  power  we  have  of 
altering  the  nature  of  tiie  ions,  that  the  construction  of  constant 
batteries  depends.  In  Darnell's  for  instance,  the  hydrogen,  which 
would  collect  at  the  negative  pole  (which  is  of  copper)  and  check  the 
current  by  interposing  a  partial  cushion  of  a  non-conducting  gas,  is 
made,  by  placing  a  solution  of  sulphate  of  copjper  round  this  pole,  to 
precipitate  an  equivalent  (chemicid  and  electncal)  of  metallic  copper, 
itself  being  converted  into  water  and  combining  as  such  with  the  sul- 
phuric acid  of  the  sulphate  of  copper;  whereby  the  electrode  continues 
to  be  coated  with  fresh  portions  of  metallic  copper.  In  Qrove's  and 
Bunsen's  batteries,  again,  the  hydrogen  which  would  be  liberated  at 
the  negative  pole  is  there  instantly  oxidised  to  water  by  the  nitric 
add  which  surrounds  it. 

In  organic  compounds,  where  the  electrolyte  is  often  of  a  very 
complex  nature,  it  is  frequently  difficult  or  impossible  to  recogmse  the 
primitive  ion,  and  to  distinguish  it  from  the  products  of  its  action  upon 
the  electrolyte  in  contact  with  it. 

It  is  in  considering  the  products  of  electrolysis,  or  ions  of  an  elec- 
trolyte, that  the  atomic  theoTy  receives  prominent  illustration ;'  or, 
converBely,'H>  jji  ■>  om  the  atomic  hypothesis  that  the  clearest  light  is 
throvm  upon  the  process  of  electrolysis. 

Suppose  the  current  from  a  batteij  to  pass  by  one  electrode  into  a 
vessel  of  water :  let  the  other  pole  be  immersed  in  a  vessel  of  chloride 
of  copper,  and  let  an  arc  of  platinum  be  placed  with  one  limb  in  each 
vessel.  The  current  from  the  battery  will  enter  the  water  by  the 
positive  electrode  P,,  will  traverse  the  water  and  escape  by  the  negative 
electrode  K^ ;  passing  along  the  arc,  it  will  enter  the  solution  of  copper 
by  the  positive  electrode  P„  traverse  it,  and  escape  by  the  negative 
electrode  N, :  thus  regaining  the  battery  after  having  traversed  both 
vessels.  Now  from  what  has  been  said  before,  it  is  self  evident  that 
for  every  atom  or  equivalent  of  oxygen  liberated  at  P^  there  must  be 
an  equivalent  of  hydrogen  liberated  at  N„  that  is,  if  the  whole  of  each 
ion  set  free  escapes.  Further,  that  for'every  atom  or  equivalent  of 
chlorine  liberated  at  F,,  there  must  be  an  atom  or  equivalent  of  copper 
deposited  at  N,  (under  the  same  restriction).  In  other  words,  the 
hydrogen  and  oxygen  will  be  in  the  proportion  of  1  to  8,  and  the  copper 
and  oxygen  in  tliat  of  1  to  0*25.  So  much  is  in  accordance  witii  the 
purely  chemical  law.  But  it  is  further  found  that  the  quantity  of 
hydrogen  in  the  first  vessel  is  to  that  of  copper  in  the  second  as 
1  to  82,  and  therefore  to  that  of  chlorine  as  1  to  35'5,  so  that  the 
quantities  of  all  four  ions  are  in  the  proportion  of  their  equivalents. 
The  same  is  true,  however  many  electrolytes  a  cuirenthas  to  decompose 
in  its  course,  and  this  constitutes  the  great  law  of  equivalent  dectrolysis. 
It  is  easy  to  understand  that  the  same  law  is  essentially  true  when 
the  primitive  products  of  decomposition  undergo  further  change  in 
presence  of  the  electrolytes.    Thus,  if  a  current  traverses  two  neutral 


solutions,  the  one  of  sulphate  of  potash  the  other  of  phosphate  of  soda, 
each  of  which  is  divided  into  two  portions  by  a  porous  diaphragm  in 
such  manner  that  the  sulphuric  and  phosphoric  acids,  freed  at  the 
positive  electrodes,  shall  not  mix  with  the  potash  and  soda  at  the 
respective  n^^ative  poles ;  then,  however  long  the  current  has  passed 
through,  not  only  will  the  liberated  phosphoric  acid  exactiy  neutralise 
the  liberated  soda  of  the  same  cell,  it  will  also  neutralise  the  caustic 
potash  of  the  other  one ;  and  the  same  is  true  fntUaH$  muiandia  of  the 
sulphuric  acid.  For  the  metals  potassium  and  sodium,  initially  sepa- 
rated, being  equivalent,  will  by  their  oxidation  give  rise  to  equivalent 
quantities  of  potash  and  soda.  The  meaning  tiien  of  the  law  of 
equivalent  electrolysis  is,  that  the  power  which  a  current  possesses  of 
effecting'  chemical  change  is  exerted  throughout  its  course  in  equal 
degrees  wherever  such  chemical  change  is  effected. 

It  follows  that  by  ascertaining  the  whole  amount  of  one  ion  libe- 
rated at  any  electrode  of  a  current  which  passes  through  any  number 
of  electrolytes,  we  ascertain  the  quantity  of  every  other  ion  liberated 
by  the  same  current  (or,  of  its  equivalent  derived  bv  secondary  change). 
A  practical  application  of  thu  is  exemplified  m  the  construction 
and  use  of  the  voltaic  electrometer  or  voltameter.  This  instrument  is, 
in  fact,  nothing  more  than  a  cell  containing  acidulated  water,  which  is 
introduced  into  the  current  and  decomposed  by  its  means  between 
two  platinum  electrodes.  By  a  simple  arrangement,  the  amotmt  of 
hydrogen  liberated  at  the  negative  electrode  is  collected  and  measured. 
Or  the  oxygen  and  hydrogen  from  the  positive  and  negative  poles  are 
collected  together.  In  the  latter  case,  of  course,  for  eveiy  9  parts  by 
weight  of  the  mixed  gases,  every  other  ion  freed  in  the  circuit  has 
been  liberated  in  quantity  proportional  to  its  equivalent.  The  hydro- 
gen liberated  at  the  negative,  and  the  oxygen  liberated  at  the  positive 
pole  exhibit  all  the  powerfully  developed  affinities  of  these  elements  in 
the  nascent  state.  Thus  many  oxygenated  or  chlorinated  organic 
bodies  which  refuse  to  part  with  their  oxygen  or  chlorine  imder 
ordinary  (^conditions,  and  which  may  refuse  to  conduct  the  current 
when  pure,  will  give  up  their  electro-negative  elements  to  the  hydro- 
gen at  the  negative  pole  of  a  galvanic  current  when,  by  mixture 
with  an  acid  and  aqueous  solution,  they  are  made  to  conduct,  and 
hydrogen  is  furnish^.  Under  the  same  conditions  many  substances 
may  be  oxidised  by  the  oxygen  liberated  at  tiiie  positive  pole.  Thus 
by  mixing  chloroform  with: alcohol  and  dilute  sulphuric  acid,  and 
submitting  the  mixture  to  electrolysis,  the  hydrogen  at  the  negative 
pole  replaces  the  chlorine  of  the  chloroform,  and  hydride  of  methyl, 
or  marsh  gas  is  formed  .  Again,  if  a  solution  of  caustic  potae^  be 
submitted  to  the  action  of  a  current,  the  positive  electrode  of  which  is 
metallic  iron, — the  iron  becomes  peroxidised  to  ferric  acid,  and  ferrate 
of  iron  is  formed  at  this  pole..  So,  a  solution  of  cyanide  of  potassium 
gives  when  similarly  treated,  cyanate  of  potash  at  the  positive 
pole.  The  same  powerful  a^nity  is  exhibited  bv  other  electro- 
negative ions;  thus,  for  instance,  when  chloride  of  ammonium  in 
solution  is  electrolysed,  chloride  of  nitrogen  is  formed  at  the  positive 
pole.  It  will,  however,  be  borne  in  mind,  that  a  part  of  the  oxidising 
action  of  electrolytic  oxygen  may  be  due  to  the  formation  of  binoxide 
of  hydrogen,  as  before  mentioned,  or  perhaps,  to  that  of  a  still  higher 
oxide  (ozone).  That  the  electrode  itself  may  tmdergo  change  by  the 
action  of  the  ion  liberated  upon  it,  has  already  beeoi  exemplified.  An 
instructive  instance  is  furnished  by  the  electrolysis  of  fused  chloride 
of  sUver,  when  the  electrodes  are  of  silver.  In  this  case  diver  is 
deposited  in  crystals  upon  the  negative  electrode,  while  the  chloripe 
at  the  positive  one  combines  with  the  silver  of  which  that  electrode  is 
formed.  Thus  the  amount  of  chlorine  in  the  electrolyte  remains 
unchanged,  ^but  fresh  portions  of  silver  are  continusJly  being  trans- 
ferred through  it,  from  the  positive  to  the  negative  electrode. 

If  a  current  be  led  through  a  solution  of  various  metallic  salts,  the 
metal  precipitated  at  the  negative  pole  is  not  an  alloy  of  all  the  metals 
present.  Some  metals  are  precipitated  in  preference  to  othera,and 
the  whole  quantity  of  one  metal  present  is  predpitated  before  the 
second  commences  to  be  thrown  down.  Thus,  uom.  a  solution  of 
copper  and  iron  salts,  the  copper  is  precipitated  before  the  iron,  from 
a  mixture  of  iron  and  zinc  salts  the  iron  is  precipitated  before  the 
zinc ;  finally,  from  a  mixture  of  copper,  iron,  and  zinc,  the  copper 
is  predpitated  first,  then  the  iron,  and  lastly  the  zinc.  Zinc  is  thus 
said  to  be  more  electro-podtive  than  iron,  iron  more  electro-positive 
than  copper,  &c.  Compared  with  regard  to  their  electro-podtive 
characters  the  metals  are  related  to  one  another  as  f oUowa  .*— 


Potasdum, 

Sodium, 

Kanganese, 

Zinc, 

Cadmium, 

Iron, 

Nickd, 

Cobalt, 

Lead, 


Tin, 

Copper, 

Silver, 

Mercury, 

Palladium, 

Platinum, 

Rhodium, 

Iridium, 

Gold. 


The  first  bdng  the  most  podtive,  the  last  the  most  negative. 

It  is  by  the  use  of  compounds  free  from  water,  and  rendered 
conductora  by  fudon,  that  the  most  easily  oxidisable  metals  are 
reduced  from  combination  by  means  of  the  electric  current.  Thus, 
fused  caustic  soda  yields  oxygen  at  the  podtive  pole,  and  metallic 
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Bodium  at  the  negative  one.  The  chloridea  of  aluminium,  magnediui, 
barium,  calcium,  etc.,  ^eld  up  their  metal  at  the  negative  pole.  In 
such  electrolyaifl,  special  precauUonB  must  be  taken  to  prevent  the 
metal  from  becoming  re-oxidised,  for  the  details  of  reduction  by  such 
means,  see  Aluuiniuk,  Calcium,  Maqi^bsium,  &c.  It  may  be  here 
mentioned,  that  for  this  purpose  it  is  usual  to  employ  mixed  chlorides, 
the  melting  points  of  such  mixtures  being  lower  than  those  of  the 
simple  chlorides,  and  the  purity  of  the  reduced  metal  not  being 
impaired  hv  the  presence  of  oUier  metals  in  the  electrolyte,  because 
the  more  electro-positive  is  separated  in  preference  to  the  less  electro- 
positive. 

-  An  example  of  the  importance  of  the  light  which  may  be  thrown  upon 
the  constitution  of  a  compound  substance  by  the  electrolytic  separa- 
tion of  its  parts  into  the  most  electro-positive  and  electro-negative  of 
its  constituents,  is  furnished  by  the  behaviour  of  the  salts  of  the  fatty 
acids  towards  the  electric  current  If  valerianate  of  potash,  whose 
empirical  formula  is  KO  Ci^H^Og,  be  electrolysed  by  means  of  plati- 
num electrodes  separated  by  a  porous  diaphragm,  potassium  (that  is, 
potash  and  hydrogen),  appear  at  the  negative  pole,  while  carbonie  acid 
and  butyl  appear  at  the  positive. 

KOC,pH,0,  +  nHO  =  H  +  KO  -J-  C,H,  -j-  2C0,  +  (n  — 1)  HO 

YalerlABate  of  potasb.  Batyl. 

Whence  the  formula  expreasing  the  electro-chemical  constitution  of 
valerianic  acid  is  derived. 

H,  C«R„  3C0,. 

If  a  piece  of  sino  be  immersed  in  a  solution  of  dilute  sulphuric 
aoid,  so  that  a  part  of  it  is  above  the  liquid,  an  inactive  metal,  such  as 
platinum  (that  is,  one  which  is  not  attacked  by  the  acid),  which  con- 
nects the  port  of  ^e  zinc  attacked  with  the  part  above  the  liquid,  is 
found  to  be  traversed  by  an  electric  current.  This  is  the  type  of  the 
formation  of  all  electrical  currents  by  chemical  change.  And  if  we 
assume  arbitrarily  that  the  current  passes  only  in  one  direction,— < 
naaoely,  from  the  part  of  the  dno  attacked  to  the  part  unattackedy — 
then  the  direction  of  the  cuirent  in  this  example  gives  us  the  direction 
of  the  current  in  all  other  cases  where  metals  are  attacked  by  adds. 
Hence  when,  in  the  same  acid,  two  metals  are  placed,  of  ^Aiieh.  the 
one  is  attacked,  the  other  unattacked,  by  the  acid,  a  current  paases 
through  the  liquid  from  the  attacked  to  the  unattacked  metal,  if 
metallic  contact  be  established  between  them  above  the  liquid.  But  if 
such  metallic  connector  be  broken,  ajid  the  ends  plunged  into  a  liquid 
containing  an  electrolyte  (Jig.  1),  then  such  an  arrangement  of  active 
and  passive  metal  constitutes  a  battery.  The  most  simple  method  of 
interpreting  such  an  arrangement  with  regard  to  tiie  "  signs "  of  its 
parts  electrically  considered,  is  by  remembering  that  the  part  of  the 
Btnc  immetsed  is  positive ;  the  part  out  of  the  acid,  together  with  the 
connecting  wire  and  attacked  electrode,  is  negative;  the  opposite  elec- 
trode, where  the  chlorous  element  is  eliminated,  together  with  the 
whole  of  its  platinum  connection,  as  far  as  the  suiiace  of  the  liqtdd  in 
the  battery,  is  positive.  The  part  immersed  in  the  liquid  of  the 
battery  is  nc^tive.  This  comes  to  the  same  thing  as  saying  that  the 
positive  ion  is  liberated  at  the  electrode  in  connection  with  the  positive 
element  of  the  battery,  the  negative  ion  at  that  connected  with  the 
negative  element.  It  must  be  borne  in  mind,  that  the  ions  appearing 
at  the  two  electrodes  are  not  abeolutdy  positive  and  negative  towards 
one  another.  All  that  is  known  is  that  they  are  in  the  same  relation 
with  regard  to  sign,  as  are  the  elements  of  the  battery  by  whose  action 
they  are  separated ;  and  that  thus,  with  regard  to  sign,  all  we  know  on 
decomposing  chloride  of  silver  by  means  of  a  Grove's  battery  is  that 

Ag  :  a  I :  Zn  :  Ft. 

That  electric  currents  are  established  between  the  active  and  passive 
points  of  a  metal,  and  that  the  positive  current  passes  from  the  active 
to  the  passive  part,  is  seen  in  the  example  of  so-<»ll6d  passive  iron.  If 
clean  iron  be  dupped  into  strong  nitric  acid,  no  evolution  of  gas  occurs, 
and  the  iron  is  not  acted  on.  If  another  piece  of  iron  be  first  plunged 
into  dilute  nitric  acid,  and  then  into  the  strong  nitric  acid,  Uie  decom- 
position set  up  in  the  dilute  acid  is  carried  on  in  the  strong  acid,  ft 
is  possible  thus  in  one  and  the  same  acid  to  have  two  pieces  of  the 
same  metal,  the  one  of  which  is  active  and  the  other  passive.  On  con- 
necting the  two,  a  current  passes  through  the  connector,  just  as  if 
platinum  had  been  employed  instead  of  the  passive  iron.  Nickel  may 
by  the  same  means  be  brought  into  the  passive  state,  and  a  battery 
formed  of  elements  of  active  and  passive  nickel  It  is  beyond  the 
scope  of  this  article  to  describe  the  conditions  under  which  the  passivity 
of  iron  is  destroyed  or  preserved. 

The  power  possessed  by  high  tension  or  frictional  electricity  of 
effecting  chemical  change  Ib  very  small  in  comparison  with  that  of  low 
tension  or  galvanic  electricity;  and  in  many  cases  where  chemical 
change  accompanies  frictional  electricity,  it  may  be  tnu$ed  to  the  accom- 
panying forces  of  light  and  heat 

If  an  electric  spark  be  made  to  pass  through  an  atmosphere  of  mixed 
oxygen,  nitrogen,  and  water,  the  nitrogen  combines  with  the  oxygen  in 
part  and  in  part  with  the  hydrogen,  the  two  products  so  formed 
•ombimng  together. 

If  a  spark  be  made  tc  paw  through  water  by  means  of  exceedingly 


fine  platinum  points,  minute  bubbles  of  hydrogen  and  oxygsn  collect 
at  the  poles. 

Mixtures  of  oxygen  and  hydrogen,  or  hydrogen  and  chlorine,  are 
exploded  on  passing  a  spark  through  them. 

The  following  are  examples  of  the  formation  of  hig^  tension  eleo' 
tricity  by  chemical  change : — 

The  insulated  ^te  of  a  stove  in  which  coal  is  burning  is  found  to 
be  negatively  electricaL  If  hydrogen  passes  through  a  metal  tube,  and 
is  then  burned,  the  tube  is  found  to  be  negatively  electricaL  If  dry 
air  and  chlorine  be  passed  through  a  thin  copper  tube,  the  Utter 
becomes  negatively  electrical ;  if  the  product  be  then  passed  through  a 
platinum  tube,  the  latter  becomes  positively  electricaL 

With  regird  to  the  relative  powers  of  low  and  hi^  tenaton  elec- 
tricity to  effect  chemical  change,  it  has  been  found  that — ^'^  A  wire  of 
platinum  and  a  wire  of  zinc,  each  j^th  of  an  inch  in  diameter,  placed 
^ths  of  an  inch  apart,  and  immersea  to  a  depth  of  fths  of  an  inch  in 
an  acid  consisting  of  one  drop  of  oil  of  ritriol  m  four  ounces  of  distil l<id 
water,  at  a  temperature  of  60*  Fahr.,  and  connected  at  their  other 
extremities  by  a  copper  wire  18  feet  long  and  ^th  of  an  inch  thick, 

S'eld  as  much  electricity  in  about  three  seconds  of  time  as  a  Leydea 
kttery  exposing  a  sur&ce  of  8500  square  inches,  chai^ged  by  30  tunu 
of  a  plate-glass  machine  60  inches  in  diameter  in  full  action. 

ELECTRODE.    [Electro-chbmistbtJ 

ELECTRO-DYNAMICS.  In  ordinaiy  electricity,  that  fluid  when 
developed  takes  a  position  of  equilibrium,  depoident  on  the  conducting 
power  of  the  medium  on  which  it  is  disposed,  on  the  non-conducting 
power  of  the  medium  by  which  it  is  enveloped,  and  on  the  law  of  force, 
whether  of  attraction  or  repulsion,  between  the  elementary  portions  of 
electricity.  The  motions  of  electrised  bodies  are  onlv  results  of  the 
statical  equilibrium  of  this  fluid,  and  do  not  therefore  belong  to  electro- 
dynamics. The  mode  of  calculating  such  effects  may  be  found  under 
the  head  Elkctaicitt,  CoiiHoir.  These  effects  are,  moreover,  of  the 
same  nature,  whether  the  source  of  electricity  be  by  means  of  friction, 
or  b^  chemical  action,  as  in  the  voltaic  pile,  the  nature  of  the  elec- 
trioitles  in  these  oases  differing  from  each  oUier  only  in  the  mode  of 
their  production  [ElsctbicittJ  ;  but  when  the  contrary  electricities 
are  no  sooner  produced  than  re- combined,  again  re-produced,  and  again 
re-combined,  a  new  class  of  phenomena  arises  belonging  to  electricity  as 
it  were  in  motion.   Suppose,  for  example,  that  the  plate  a  is  a  oonatant 
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•ource  of  positive  eleoiricity,  the  plats  B  in  like  niaan«r  a  eonMant 
source  of  negative  electricity  of  equal  intensity;  that  ▲  o,  B  o,  are  two 
conducting  rcx^  communicating  with  each ;  the  electrioitisB  immadiately 
combine  when  the  conductors  are  made  to  touch  at  o,  and  for  an  instant 
the  whole  may  be  conceived  to  be  in  the  neutral  state,  bat  ▲  being  the 
next  instant  replenished  with  positive  and  B  with  negative  electricity, 
the  same  oombination  takes  place  over  again,  the  same  neutrality  suc- 
ceeds, and  so  on  indefinitely.  The  rod  aob  is  in  a  difliarent  condition 
from  one  in  its  natural  state,  since  electrical  charges  are  continually 
pouring  through  it  from  a  and  B ;  and  again  it  is  in  a  difierent  con- 
dition from  an  electrised  rod,  since  we  cannot  at  any  moment  say 
that  it  is  charged  positively  rather  than  negatively.  Hence  we  cannot 
infer  that  it  should  attract  rather  than  repel  an  electrised  ball  d,  since 
there  is  as  much  reason  for  one  event  as  the  other,  and  in  point  of  £iict 
we  find  that  it  neither  will  attract  nor  repel  d.  We  have  hen  a  posi- 
tive current  of  electricity  issuing  from  ▲  and  a  negattve  from  B,  and  no 
effect  of  attraction  or  repulsion  is  produced  on  an  electrised  point  as  in 
statical  electricity.  How  then  is  its  state  recognised  t  First  by  touch ; 
for  if  we  touch  the  rod  a  o  B,  a  series  of  shocks  M^t,  the  inter- 
val between  two  succeeding  ones  bdng  inappreciable ;  and  seccxidly, 
powerful  chemical  decomposition  may  be  ^ected.  [Oaltavism; 
EiiiOTBO-CBEifiBTBT.]  But,  thirdly,  we  may  recognise  it  mechanically 
by  preeenting  to  A  B  another  rod  a'b'  under  exactly  similar  oircum- 
A B 


stances,  when  the  effects  of  the  currents  in  a  B,  a'b',  will  be  nocgnised 
by  the  visible  motions  of  the  rods,  provided  they  be  free  to  move  while 
their  communication  with  the  proper  sources  of  electricity  remains 
unbroken :  for  example,  if  their  extremities  be  inomened  m  cups  of 
meroury  communicating  with  the  constant  souroes  of  the  positive  and 
negative  electricities.  The  laws  of  the  mutual  action  of  electrical 
ciurents  constitute  the  science  of  electro-dynamics ;  and  provions  to  its 
study  it  would  be  desirable  that  the  reader  should  be  aoqnainted  with 
the  construction  and  applications  of  the  galvanic  apparatus,  the  oppo- 
site poles  of  which  afford  the  two  constant  sources  (a  B)  of  electricity 
which  we  have  supposed.  These  will  be  found  nndor  the  httd 
Galtanish. 

To  discover  the  laws  of  the  mutual  aotions  of  eleotrioM  currsats  wa 
must  have  recourse  to  experiment  The  appantus  requirad  for  the 
purpose  is  figured  in  books  on  ph^cs,  together  with  a  deaoriptioB  of 
the  mode  of  performing  the  vanous  experiments  by  which  these  law.? 
have  become  known.  [Eleotbo-Magnstibm.]  The  term  dirwtiom  </ 
a  current  is  convenient  when  speaking  of  more  than  one;  fur  instance^ 
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the  zino  6ndof  the  pile  being  a  constant  souroe  of  poeitive  electricity 
and  liie  copper  end  of  negatwe,  a  rod  communicating  with  wires  con- 
nected reiJectiTely  with  these  extremities  will  have  a  current  of 
positiye  electricity  from  the  rino  to  the  copper,  and  a  negative  current 
in  a  contrary  direction;  but  as  it  is  simultaneously  permeated  by  both, 
when  we  speak  of  the  direction,  of  a  current  we  shall  understand  that 
of  the  poflitiTe  current  to  avoid  ambiguity. 

Two  parall^  currents  which  are  diretcted  in  the  same  way  attiact  each 
other,  but  when  directed  in  opposite  ways  they  repel. 

"When  rectilineal  currents  form  mutually  an  angle,  the  speciee  of 
action  which  they  ezerdae  may  be  thus  defined :  "  Two  nortions  of 
currents  will  attract  if  they  are  both  approaching  or  both  receding 
from  the  vertex  of  the  an^e  which  they  form ;  but  when  one  approaches 
and  the  other  recedes  fnm  that  angle,  then  they  repel:"  the  same  law 
holds  in  the  limiting  case  of  paralleliam. 
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Let  two  currents  cross  each  other, as  abb,  obd,  and  suppose  the 
directions  of  the  currents  to  be  those  indicated  by  the  arrows  in  the 
figure;  then,  according  to  this  law,  the  force  between  o  e,  bb,  is  re- 
pulsive; and  that  between  OB,  BA,  attractive;  if,  therefore,  ab  is 
fixed,  and  o  a  D  moveable,  we  ou^t  to  have  o  e  tending  towards  a  b, 
and  for  the  same  reason,  d  b  tending  towards  B  b  ;  the  rod  o  b  D,  there- 
fore, has  a  rotatory  motion  impressed  on  it  until  it  is  pUoed  parallel 
witii  A  B :  this  is  confirmed  by  experiment. 

If  we  now  consider  two  currents  to  form  a  very  obtuse  angle,  one  of 
them  approaching,  and  the  other  receding  from  the  vertex,  we  have 
repulsion ;  let  the  obtuse  angjle  be  increased  to  1  SO"*,  and  in  this  extreme 
case  the  two  currents  merge  into  one :  henoe  it  follows  that  the  con- 
secutive parts  of  one  and  the  same  ounrant  exercise  a  mutual  repulsion 
on  each  other. 

The  actions  exercised  by  a  rectilineal  ouirent  and  by  a  sinuous 
current,  which  have  generally  the  same  direction  and  are  terminated  at 
the  same  extremities,  are  equal,  the  intensity  of  action  being  supposed 
the  same  in  both  cases ;  thus,  if  we  suspend  a  moveable  conductor 
between  a  rectilbieal  and  a  sinuous  conductor  disposed  so  as  to  repel 
the  first,  this,  after  a  little  oscillation  about  its  mean  place,  will  finally 
rest  in  the  middle  ol  the  interval  between  the  oonductors. 


Let  uA  now  consider  the  action  of  an  indefinite  current  a  B,  on  a 
terminated  current  o  b,  which  is  directed  towards  B ;  the  direction  of 
a  b  being  that  indicated  in  the  figure. 

The  portion  B  b  of  the  indefinite  current  repels  B  0,  in  consequence 
of  the  contrary  direction  of  the  current  in  the  latter.  Let  us  represent 
this  force  in  magnitude  and  direction  by  c^=  o  o ;  also  a  b  attracts  o  B ; 
the  force  may  be  represented  by  or,  similarlv  situated  with  o  o ;  but 
og,  the  repuliBive  force  of  b  e,  is  drawn  without  the  angle  b  b  o ;  and 
0  F,  or  the  attractive  force  of  a  b,  must  be  drawn  within  the  angle 
Asa  If .  we  now  compound  the  forces  ov,  oo,  they  will  manifestly 
produce  a  resultant  o  h  parallel  to  the  indefinite  current  a  b.  Hence 
the  terminated  current  will  be  urged  by  a  force  parallel  to  the  other, 
and  in  a  contrary  direction ;  and  by  similar  reasoning  it  is  easily  seen 
that  if  the  direction  of  the  current  o  B  were  contrary  to  that  indicated 
by  the  arrow,  or  receded  from  a  b,  then  the  whole  force  in  c  B  would 
be  in  the  same  direction  as  the  current  AB,  and  parallel  to  it. 

Jjct  us  suppose  c  D  to  be  a  conductor  moveable  round  an  axis  at  o  in 
the  plane  »  D  d",  and  suppose  the  direction  of  its  current  to  be  from 
0  towards  D,  and  that  of  an  indefinite  conductor  a  B  to  be  similar  and 
parallel :  then  AB  attracting  o  D  will  turn  it  round  o  into  the  position 
od',  and  the  force  on  the  angle  oe'b  is  then  repulsive,  and  hi  o  b'a 
attractive;  hence  on' will  fu^er  turn  round,  and  the  same  direction 


of  rotation  will  be  continued  in  the  upper  semicirole ;  for  the  foroe  is 
attractive  in  the  angle  o'"b'''b,  and  repulsive  in  d"Va.    Senoe  a 


continued  rotation  will  be  produced.  This  rotation  will  be  in  the  con- 
trary direction  if  we  change  the  direction  of  the  current  either  in  a  B 
or  on;  or  if,  without  changing  the  ounrent,we  trsnafar  ab  to  the 
opposite  side  of  on :  hence  if  ab  be  phiced  so  as  to  meet  the  axis  o, 
there  will  be  no  rotation;  hence  also  if  the  terminated  concnibo 
moveable  round  its  middle  point  there  will  be  no  rotation,  ainoe  both 
its  halves  tend  to  rotate  in  contrary  ways.  It  is  easy  to  analyae  in  the 
same  manner  the  action  of  an  indefinite  conductor  on  a  closed  current 
by  considering  its  action  on  each  of  tiie  parts,  tiie  general  efifeet  bemg 
to  bring  the  moveable  conductor  into  a  position  of  equilibrium  in  a 
plane  parallel  to  the  indefinite  conductor. 

Instead  of  a  single  dosed  circuit  we  may  suppose  any  number  of 
them  connected  together  after  an  invariable  manner.  The  action  of  an 
Indefinite  current  will  still  tend  to  bring  that  system  into  a  plane 
parallel  to  its  direction.  These  systems  have  been  called  deetro- 
dynamic  cylinders  and  also  canals  of  currents. 

In  consequence  of  the  eleotro-chemical  oanses  which  are  so  widely 
diinised  through  the  globe,  electrical  currents  are  generated,  which 
give  its  polarity  to  the  magnet,  and  which,  as  is  well  known,  are 
sufficient  to  generate  contmued  rotsilon  of  given  currents. 

It  has  been  found  by  Ampere  that  the  actions  of  similar  conductors 
on  points  similarly  situated  are  equal ;  and  that  a  dosed  conductor 
exercises  no  action  on  a  droular  conductor  moveable  round  a  central 
axis. 

In  seeking  for  the  true  laws  of  elementary  action  of  euirsnts,  a 
decomposition  similar  to  that  of  the  parallelopiped  of  forces  may  be 
employed ;  that  is,  for  the  action  of  an  elementary  current  we  may 
subetitute  the  actions  of  the  three  sides  of  a  parallelopiped  terminated 
at  the  same  extremities;  for,  as  before  stated,  if  we  preserve  the 
direction  of  the  currents  we  shall  not  alter  the  action  by  substituting 
any  sinuous  for  a  plane  conductor  with  the  same  extremities. 

We  will  now  show  how  the  law  of  force  between  the  elements  of 
currents  may  be  obtained,  which,  when  once  known,  will  reduce  all  the 
phenomena  to  mathematical  calculation. 

To  determine  the  law  of  force  tending  to  or  from  any  element  of  an 
electrical  current,  when  points  of  anower  current'  are  taken  at  dif- 
ferent distances  but  in  a  given  direction  :— 

Let  fo,  9/  be  the  elements  of  two  electrical  currents,  of  which  the 
intensities  are  t,  if,  their  distance  a  tmit,  and  /  the  force  mutually 
exercised  in  the  line  forming  thehr  middle  points ;  henoe  f  as  U' 

98   98\ 

Let  8(r  S^r'  be  portions  of  similar  currents  to  the.  former,  but  of 
which  the  linear  dimensions  are  p  times  as  great,  and  since  their  mutual 
distance  is  also  y  times  as  great ;  this  force  is  diminished  in  proportion 
to  some  function  of  r,  as  ^  (y) :  hence /'=u'  9a,  9^,  ^  {¥), ' 


Now8o-Kr8t 


Hence  y— 


9^sgp9i^;  therefore 


We  thould  have  the  same  proportions  if,  instead  of  alsments,  wc  took 
conductors  of  any  lengths  but  still  similar,  for  this  is  equivalent  merely 
to  integrating  the  above  expressions  after  decomposing  the  forces  in 
fixed  directions;   and  since  we  have   experimentally  in  this  case 

/  B  /',  it  follows  that  f  (y)  »  "^ ;  that  is,  the  law  is  the  inverse 

square  of  the  distance,  as  in  statical  electricity ;  but  we  must  obstrrve 
that  the  directions  of  the  currents  are  here  supposed  to  make  given 
angles  with  the  joining  lino  v. 

The  following  theorems  are  taken  from  Mr.  Murphy's  '  Electricity,* 
to  which  we  refer  for  the  demonstrations,  which  are  by  no  means  diffi- 
cult to  persons  a  littie  acquainted  with  the  differential  and  integral 
calculus. 

Let  a  right  line  v  join  the  middles  of  the  elements  8f,  &'  of  two 
cuirents,  being  UMlined  reqiectively  to  those  elements  at  the  aaglei 
9,  if,  the  planes  of  which  angles  are  mutually  inclined  at  an  ao^^  f,  and 
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let  p,  p*  be  the  inteiudtieB  of  the  currents ;  the  mutual  action  of  theee 
two  elements  will  then  be  represented  in  all  oases  by  the  formula 

pp'  88  St'  r  .1 

^^--p —  <  sm  e,  sin  0'  ooa  ^  —  4  cos  6  cos  r  j. 


=  «>'».»»'.  ■;*|(,*5) 


Let  R  9,  Ri  Oj  be  the  final  values  of  v  and  0  for  any  given  current 
of  which  8«  is  an  element^  8s'  remaining  as  before ;  then  the  total 
action  of  tiiis  electrical  current  on  the  element  8f  in  the  direction  of 
its  length  win  be 

/Coe?e^      Cos'ex 

This  may  be  easily  deduced  from  the  preceding  formula. 

Hence  an  indefmite  current,  for  which  R,  R^  are  infinite,  exerts  no 
longitudinal  action  on  Id  \  only  a  normal  force.  This  coincides  with 
what  has  been  before  shown  for  the  action  of  an  indefinite  current  on 
a  terminated  conductor.  The  same  property  holds  true  for  a  closed 
current,  since  in  this  case  e=0i  R=sRi. 

From  hence  it  is  easy  to  find  the  total  action  of  a  fixed  ourrentj  or  a 
moveable  rectilineal  current. 

The  action  of  a  closed  current,  or  an  element  of  another  current, 
which  is  turned  in  all  possible  positions  round  its  middle  point,  lies  in 
an  invariable  plane. 

.  The  mutual  action  of  two  small  closed  conductors,  containing  areas, 
A,  X',  the  centres  of  which  are  at  a  distance  y,  exercise  on  each  other  a 
force  directly  as  the  plane  areas,  and  inversely  as  the  fourth  power  of 
the  distance. 

The  action  of  a  uniform  canal  of  currents  indefinitely  extended  in 
one  way  varies  inversely  as  the  square  of  the  distance  of  its  extremity 
from  the  clement  acted  on,  ana  directly  as  the  sine  of  the  angle 
which  that  distance  forms  with  the  element,  and  is  in  a  direction  per- 
pendicular to  the  plane  passing  through  the  element  and  the  extremity 
of  the  canaL 

When  two  imiform  and  indefinite  canals  of  currents  act  on  each 
other,  the  canals  being  supposed  terminated  at  one  extremltv  only,  the 
resultant  is  in  the  line  joining  their  extremities,  and  the  force  is 
inversely  as  the  square  of  this  Ime :  hence  the  action  of  finite  canals 
may  be  easily  estimated,  as  being  the  difference  between  two 
indefinite  canals.  With  respect  to  the  nature  of  the  force,  it  will  be 
attractive  or  repulsive  as  before  described.  The  simplest  mode  of 
observing  the  actions  of  a  canal  of  closed  currents  is  by  twisting  a  wire 
in  the  form  of  a  helix  hafing  but  small  intervals  between  the  succes- 
sive convolutions,  the  action  of  each  portion  of  the  helix  being  then 
very  nearly  the  some  force  as  that  of  a  portion  of  a  circle  or  closed 
ourrent. 

Amp^e  imagined  an  ingenious  manner  of  calculating  the  actions  of 
any  plane  closed  conductors.  Conceive  one  such  to  be  divided  into  an 
infinity  of  small  compartments  by  right  lines  parallel  to  the  rectan- 
gular axes  of  co-ordinates,  and  the  periphery  of  each  compartment  to 
be  traversed  by  currents,  in  the  same  manner  as  the  whole  curvilineal 
side  which  encloses  the  area;  then  it  is  easily  seen  that  all  the 
internal  sides  of  the  compartments,  being  traversed  by  two  currents 
in  opposite  directions,  will  have  no  electro-dynamical  action,  and 
therefore  the  sole  remaining  current  is  that  which  circulates  in  the 
periphery  of  the  given  figure ;  but  by  this  division  into  compartments 
we  can  calculate  tibe  mutual  actions  of  the  two  closed  conductors  from 
the  very  simple  law  which  we  have  already  given  for  the  action  of 
small  closed  conductors  on  each  other. 

Voltaic  conductors,  of  which  the  centres  of  gravity  are  supported, 
undergo  terrestrial  action,  similar  to  that  produced  by  a  canal  of 
currents.  We  diould  infer,  by  the  position  which  the  moveable  con- 
ductor takes,  that  the  direction  of  ^the  terrestrial  currents  is  nearly 
from  east  to  west,  having  the  north  magnetic  pole  situated  on  their 
right. 

Since  the  action  of  closed  currents  on  an  element  of  a  conductor 
is  perpendicular  to  that  element,  hence  a  straight  conductor  fixed  at 
one  extremity,  and  free  to  move  in  a  horizontal  plane,  will  receive  a 
continued  rotation  from  the  influence  of  the  currents  of  the  earth;  but 
if  the  conductor  were  supported  by  its  centre  of  gravity,  it  would  be 
brought  by  their  action  mto  a  fixed  plane,  and  an  electro-dynamic 
cylinder  would  come  into  a  position  perpendicular  to  that  plane. 

All  these  results  of  theory  are  confirmed  by  experiments,  and  are 
shown  in  the  lecture-rooms  of  gentlemen  who  profess  this  branch  of 
science. 

With  respect  to  the  quantity  of  the  galvanic  current,  Ohm  in  1827 
advanced  the  following  formulae : — 1.  For  a  conductor,  into  whose 
extremities  the  two  electricities  flow  with  a  given  tension.  Let  a  be 
the  electrical  tension ;  K,  the  conducting  power  of  the  wire  or  other  con- 
ductor; IT,  the  surface  of  its  transverse  section;  L,  its  length;  Q,  the 

quantity  of  the  current,  then  Q  =  .    2.  For  a  simple  galvanic 

L 

circuit:  Let  ▲  be  the  electro-motive  power  of  the  circuit  (or  the 
tension?),  b,  the  resistance  which  the  current  meets  with  in  the 
circuit  itself.  Thia  ub  the  resultant  of  the  following  individual  resist- 
ances :  a,  resistance  of  the  two  metallic  plates  which  the  current  has 


to  traverse ;  h,  resistance  of  the  liquid  through  which  the  current 
passes.  To  this,  Fechner  and  Fogg^orff  add,  c,  resistance  of  txvisi- 
tion,  or  the  resistance  which  exists  to  the  passage  of  the  electric 
current  from  the  metal  to  the  liquid  and  conversely.  Also,  let  r  be 
the  resistance  of  the  conductor  which  unites  the  two  metala,  and  % 

the  quantity  of  the  electric  current  which  enters  it:  then  Q= : 

'  ^    R  +  r* 

therefore,  ▲  =  q  (b  +  r).    S.  For  the  galvanic  battery :  »,  denoting  the 

number  of  united  slmpld  currents  Q  ■=     ^^    .    When  the  lesiBtance. 

nB+r 
r,  of  tho  conductor  which  closes  the  circuit  is  inconsiderable  in  com- 
parison with  the  resistance  b,  in  the  individual  circuitj  it  neariy 

W  A         A 

vanish^  in  the  formula,  and  there  remains  q  =f~T'  ~  -,  that  is,  the 

quantity  of  the  current  is  the  same,  whether  it  proceed  from  one  pair 
or  from  several.  But  if  the  resistance  of  ti^e  conductor  which  doses 
the  circuit  be  considerable,  as  from  the  interposition  of  water,  &c., 
then  q  increases  considerably  with  the  number  of  pairs,  becauBe  then 

A  n  A 

jj^jTj:  gives  a  much  smaller  quotient  than  ^^^■^.     [Galvanism.]     See 

also  Qmelin's  '  Handbook  of  Chemistry,'  voL  i. ;  Cavendish  Sode^s 
Transactions. 

ELECTROLYSIS.    [ElkCTBO-Chemistbt.J 

ELECTROLYTE.    [Electbo-Chemistbt.J 

ELECTRO-MAGNET.    [ELEorBO-MAaNBTiSM.] 

ELECTRO-MAGNETIC  MACHINES.  [ELBCTBO-MonyB  Ma- 
chines.] 

ELECTRO-MAGNETISM.  The  first  important  disoovezy  in  point 
of  time,  which  laid  the  foundation  of  this  new  sdenoe,  was  maae  by 
Professor  Oersted  of  Copenhagen.  By  reference  to  the  article  Electro- 
Dynamics,  it  will  be  seen  that  when  the  wires  which  communicate  with 
the  poles  of  a  galvanic  battery  are  connected  by  a  conductor  or  by  being 
brought  into  contact  with  each  other,  the  opposite  electridties  thus 
continually  made  to  combine  acquire  a  power  of  action  on  another 
conductor  under  similar  circumstances,  tnough  latent  with  respect  to 
common  electrical  action ;  but  this  discovery  of  Ampere  was  pcvceded 
by  that  of  Oersted,  who  found  that  the  electrical  current  thus  gene- 
rated acted  upon  a  magnetised  bar,  and  tended  to  turn  it  round  as  if 
exercising  a  tangential  force.  Before  this  time  a  connection  between 
electricity  and  magnetism  had  been  Ruspected,  or  rather  believed,  by 
Franklin,  Beccaria,  and  others,  from  the  well-known  circumstance  that 
the  poles  of  the  compass-needle  had  been  frequently  reversed  during 
thunder-storms,  and  that  the  same  effect  could  be  produced  by  deo- 
trical  discharges.  In  most  experiments  which  were  then  made  these 
discharges  were  unnecessarily  strong ;  but  .to  Oersted's  discovery, 
followed  up  as  it  has  been  by  AmfSre,  Faraday,  Barlow,  Arago,  &c., 
we  must  ascribe  the  source  of  those  accurate  data  by  which  the  actions 
of  the  earth  on  magnets,  of  magnets  on  each  other,  of  conductiiig  wins 
on  magnets,  and  of  the  earth  on  conducting  wires,  are  reduoble  to 
similar  and  simple  prindples  of  action. 

When  a  magnetic  nemlle  is  placed  near  a  conducting  wire  in  the 
plane  of  the  magnetic  meridian,  and  the  battery  is  powerful,  it  is 
observed  that  the  needle  will  turn  round,  placing  itself  at  right  angles 
to  the  direction  of  the  current ;  the  same  effect,  which  we  have  seen 
in  the  preceding  article,  would  be  produced  by  the  same  conductor  on 
a  canal  of  currents.  If  we  suppose  that  a  man  with  his  face  turned  to 
the  needle  is  himself  the  conductor,  with  his  feet  at  the  positive  pole, 
the  north  pole  of  the  needle  wUl  turn  towards  his  right  This  must 
be  understood  as  only  meant  to  illustrate  the  direction  of  rotation. 

In  order  to  discover  the  law  of  action  of  a  current  on  a  magnetic 
element.  Blot  and  Savart  used  a  small  magnetic  needfaj^'^aarded  from 
the  agitations  of  the  air,  and  having  the  action  of  ternStrial  magnetism 
neutralised  by  a  bar,  thus  subjected  only  to  the  immediate  action  of 
the  conductor.  Having  acquired  the  position  indicated  by  Oersted, 
the  times  of  its  small  oscillations  were  observed,  which  we  know  by 
the  principles  of  Dynamics  must  be  inversely  proportional  caterit 
paribus,  to  the  square  root  of  the  accelerating  force  impressed.  By 
observing  the  times  in  which,  for  instance,  ten  oscillationB  of  the  needle 
took  place  at  different  distances,  it  was  deduced  without  difficulty,  that 
the  dectro-magnetic  force  exercised  by  the  whole  conductor  was  in- 
versely as  the  distance  of  the  needle  from  the  conductor;  this  of 
course  supposes  that  the  current  may  be  regarded  as  indefinite,  com- 
pared with  the  dimensions  of  the  needle.  Hence  it  easilv  followed,  as 
was  shown  by  Laplace,  that  the  force  exercised  bv  eadi  dement  of  the 
conductor  on  the  magnetic  needle  must,  like  all  known  forces,  vaiy 
inversely  as  the  s(^uare  of  the  distance;  and  Biot  showed  that,  when 
the  distance  was  given,  the  force  was  then  proportional  to  the  aiDe  of 
the  angle  formed  by  each  element  of  the  current  with  the  right  line 
joining  the  middle  of  that  element  with  the  middle  of  the  needle. 

It  has  been  shown  by  means  of  the  multiplier  that  the  dectrical 
intensity  of  the  current  at  different  points  of  the  same  conductor  is 
constant.  We  may  observe  that  the  piindple  of  the  multiplier  con- 
sists in  bending  the  wire  in  the  form  of  a  helix,  but  returning  upon 
itself  so  as  to  form  a  dosed  circuit,  the  wire  being  oovered  with  silk 
to  prevent  communications  at  the  crossings ;  the  action  of  sudi  a  spiral 
bdng  similar  to  that  of  dosed  circular  ourrentpL^ual  in  number  to  the 
spiral  convolutions.  (      r^r^g 
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It  wajB  afterwards  found  that  the  magnetic  needle  of  the  multiplier 
could  be  acted  on  by  electrical  discharges  from  a  Leyden  jar ;  and  Mr. 
Faraday  showed  conclusively  that,  with  the  condition  of  time,  ordi- 
nary electricity  can  produce  a  continued  deviation  of  the  needle ;  this 
condition  he  fulfilled  by  making  the  electricity  pass  through  imperfect 
conductors. 

Arago  observed  that  small  fragments  of  soft  iron  were  attracted  by 
the  conductor  of  the  galvanic  pile,  and  the  same  cturent  imparted 
permanent  magnetism  to  small  needles  of  steel.  The  needle  should 
be  placed  perpendicularly  to  the  joining  wire  or  current,  or,  which  is 
better,  be  introduced  in  a  helix,  the  discharge  of  the  current  through 
which  instantaneously  magnetises  the  needle. 

Nobili  observed  that  needles  placed  between  the  isolated  spires  of  a 
piano  spiral  of  copper  wire  were,  by  an  electrical  discharge,  magnetised 
in  opposite  ways,  when  near  the  centre  and  when  near  the  circum- 
ference. Savary  also  observed  that  when  needles  were  placed  hori- 
zontally with  their  middle  points  vertical  over  a  horizontal  current  and 
the  needles  perpendicular  to  the  direction  of  the  current,  they  were 
differently  magnetised  according  to  their  distances.  These  experi- 
ments he  ha£  varied  relatively  to  the  length  of  the  needles,  the  length 
and  diameter  of  the  conductor,  &c. 

The  magnetising  force  of  the  current  is  transmitted  without  sensible 
loss  through  isolating  media,  -as  glass,  wood,  &c.,  but  is  much  altered 
by  the  interposition  of  conducting  plates,  a  result  similar  to  the  de- 
velopment of  ordinazy  electricity  by  the  influence  of  electrised  bodies. 
Thus — a  large  plate  interposed  between  the  conductor  and  the  needles 
weakens  the  magnetising  effect  of  feeble  discharges,  while  it  augments 
strong  ones :  and  for  a  given  charge,  a  thin  and  a  broad  interposed 
conducting  plate  may  produce  contrary  effects,  and  with  a  certain 
determinate  breadth  &e  effect  would  be  unaltered,  and  in  general  the 
two  surfaces  of  the  same  plate  exercise  contrary  actions.    (Savary.) 

When  a  bar  of  soft  iron,  bent  in  a  horse-shoe  shape,  is  encompassed 
by  a  helix  covered  with  sUk  and  always  turned  in  tiie  same  way,  it 
may  be  made  to  receive  a  powerful  magnetism  under  the  influence  of 
a  current  through  the  helix  discharged  from  a  voltaic  battery.  In 
this  way  electro-magnets  have  been  formed  capable  of  supporting  a 
ton  weight  and  upwards.  The  magnetism  of  the  soft  iron  tmder  the 
influence  of  the  voltaic  current,  attains  its  maximum  in  a  few  moments, 
and  ceajses  immediately  when  contact  between  the  helix  and  the 
battery  is  broken.  On  reversing  the  direction  of  the  current  through 
the  helix  the  polarity  of  the  dectro-magnet  is  also  reversed.  It  is 
remarkable  that  the  molecular  action  which  we  know  must  take  place 
in  magnetising  a  bar  of  soft  iron  has  the  effect  of  increasing  its  length, 
and  at  the  same  time  causing  it  to  emit  an  audible  sound,  the  note 
being  such  as  would  be  produced  by  striking  one  end  of  the  bar.  The 
same  note  is  also  produced  on  breaking  contact  with  the  battery  when 
the  bar  returns  to  its  original  dimensions.  If  these  molecular  move- 
ments be  quickly  alternated  by  making  and  breaking  contact  in  quick 
succession,  there  is  an  elevation  of  temperature  in  the  bar  which  is 
quite  independent  of  the  heat  of  the  conducting  wire  caused  by  the 
current. 

The  great  use  which  is  made  of  the  electro-magnet  in  telegraphy 
[Telegraph]  has  led  to  considerable  research  as  to  the  most  favour- 
able conditions  for  forming  it.  According  to  Lenz  and  Jacob!,  when 
the  voltaic  current  is  of  uniform  strength  the  magnetism  induced  is 
directly  proportional  to  the  number  of  coils  on  the  bar,  which  coils 
may  be  distributed  over  its  whole  length  or  be  accumulated  towards  its 
two  extremities.  Kor  is  the  effect  influenced  by  the  diameter  of  the 
surrounding  coils,  for  although  the  induction  diminishes  as  the  distance 
of  the  magnet  from  the  wire,  yet  the  induction  produced  by  the 
increased  length  of  the  wire  in  the  circumference  of  the  coil  is  aug- 
mented iriiiifcqyie  proportion.  The  thickness  of  the  wire  is  a  matter 
of  indifferencel^ne  energy  of  the  magnetism  being  cateris  paribus  pro- 
portional to  the  strength  of  the  current,  it  being  directly  as  the  electro- 
motive force,  and  inversely  as  the  resistance  of  the  circuit.  The 
retentive  power  of  tJie  magnet,  like  the  attractive  power  of  electricity, 
increases  as  the  square  of  the  intensity  of  the  magnetism.  The  magnetic 
effect  of  a  solid  bar  is  proportional  to  its  surface ;  in  cylindrical  bars  it 
is  as  the  square  of  the  weight.  Now  as  bundles  of  insulated  wires 
expose  a  larger  amoimt  of  sur&ce  than  a  solid  bar,  they  are  capable  of  a 
higher  magnetic  result  than  a  solid  bar  of  equal  weight.  It  is  also  stated 
that  the  only  advantage  of  long  bars  over  short  ones  is  the  removal 
to  a  greater  distance  of  the  two  opposite  poles  from  each  other. 

The  discovery  of  the  currents  produced  by  volta-electric  induction 
is  due  to  Mr.  Faraday.  With  about  203  feet  of  copper  wire  he  formed 
each  of  two  helices,  and  twisted  them  about  a  cylinder  of  wood,  making 
one  in  communication  with  a  galvanometer  and  the  other  with  a 
powerful  voltaic  pile.  The  moment  the  communication  was  esta- 
blished, the  g^vanometer  deviated;  then,  after  some  oscillations, 
returned  to  its  place,  and  again  deviated  the  instant  this  commimica- 
tion  was  broken :  hence  the  directions  of  the  inducing  and  induced 
currents  are  contrary,  while  that  generated  at  the  interruption  of  com- 
munication or  cessation  of  the  inducing  current  is  directed  the  same 
way  with  the  latter. 

The  same  philosopher  has  also  succeeded  in  producing  currents  by 
the  influence  of  magnets,  his  experiments  with  the  great  magnet*  of 
the  Royal  Society  proving  most  manifestly  the  disengagement  of  elec- 
tricity by  the  influence  of  ordinary  magnetism.    The  extraction  of  the 
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electrical  spark  from  the  magnet,  as  also  the  continued  rotations  pro- 
duced by  terrestrial  magnetism,  are  well-known  phenomena.  [Mao- 
neto-Electrioity.]  The  theoiy  of  Amp^,  which  supposes  electrical 
currents  to  exist  round  the  component  particles  of  magnetised  sub- 
stances, and  round  the  mass  of  the  earth,  is  perhaps  the  most  satis- 
factory explanation  yet  given  of  the  cause  of  magnetic  action,  and  has 
been  greatly  strengthened  by  the  discoveries  <5  Faraday  on  electro- 
magnetic induction,  by  which  many  objections  that  had  been  ui^ed 
against  this  theory  are  removed. 

The  varied  phenomena  of  electro-magnetism  require  a  good  deal  of 
delicately  constructed  apparatus,  a  knowledge  of  the  subject,  and  much 
careful  manipulation,  for  an  account  of  which  we  may  refer  to  almost 
any  competent  work  on  natural  philosophy. 

ELECTRO-METALLURGY.  The  chief  object  of  this  branch  of 
applied  science  is  the  deposition  of  a  thin  metallic  layer  on  the  surface 
of  some  other  body  prepared  for  its  reception ;  the  outer  layer  being 
intended  generally  (but  not  always)  for  one  of  three  purposes — the 
decoration,  the  protection,  or  the  imitation  of  that  which  lies  beneath. 
The  mode  of  proceeding  assumes  different  forms,  according  to  the 
purpose  in  view.  The  names  Ekctrotype,  OcUvamtype,  Voltatype,  Vol- 
tagraphy,  Galvano-Plcutics,  Electro-Plating  and  Gilding,  have  been  all 
applied  in  a  somewhat  confused  manner  to  different  modifications  of 
the  art;  but  we  agree  with  Mr.  Smee,  that  it  would  be  convenient 
to  adopt  the  term  Electro-Metallurgy  as  a  general  one,  including  all  or 
most  of  the  varieties. 

Under  the  article  Galvanish  will  be  found  an  account  of  the  prin- 
ciple of  what  are  termed  batteries,  or  arrangements  for  generating  and 
sustaining  electro-chemical  ciurents.  If  the  wire  connected  wiw  the 
zinc  element  of  a  compound  battery  have  a  plate  or  surface  of  any 
conducting  substance  attached  to  it,  moulded  into  any  form,  or  having 
any  design  or  pattern  cut  upon  it,  while  the  other  wire  terminates  in  a 
copper  plate  of  equal  stu-£ace  with  the  former,  both  being  placed  near 
and  parallel  to  each  other,  but  not  in  contact,  and  be  immersed  in  a 
saturated  solution  of  sulphate  of  copper,  this  solution  will  undergo 
decomposition;  the  meta^c  copper  inll  be  slowly  and  equally  depo- 
sited on  the  plate,  and  will  form  an  exact  counterpart  or  cast  of 
the  form  or  pattern.  It  is  the  power  thus  obtained  of  copying  in 
metals  deposited  by  electrolytic  action  any  form  or  pattern  which  ia 
made  the  negative  surface  of  a  voltaic  circuit,  '^ch  constitutes  the 
basis  of  electro-metallui^gy :  and  it  now  remains  to  explain  briefly  by  an 
example  the  mode  of  manipulation  to  be  employed. 

Let  the  object  to  be  copied  be  a  small  bas-rdiefoi  about  six  inches 
by  four,  executed  in  a  material  such  as  marble,  ivoxy,  or  plaster  of 
Paris,  which  will  admit  of  a  wax  mould  being  taken  from  it  by  the 
usual,  processes :  to  do  this,  the  original,  if  of  plaster  of  Paris,  must 
be  well  oiled  at  its  surface,  to  prevent  the  wax  from  adhering  to  it ; 
but  the  oil  must  be  allowed  to  soak  into  the  plaster :  the  wax,  which 
should  be  of  the  finest  white  kind,  must  be  poured  on,  well  melted, 
and  the  plaster  should  be  previously  warmed  to  prevent  the  wax  from 
being  suddenly  cooled  by  the  contact  before  the  whole  sur&ce  is  covered 
with  it :  when  cold,  the  mould  may  be  detached  from  the  original  with- 
out injury  to  either.  That  this  mould  may  be  employed  as  the  conduct- 
ing-plate  of  a  voltaic  circuit,  its  surface  must  be  rendered  eondttcting, 
which  the  wax  itself  is  not:  for  this  purpose  the  surface  is  to  be 
covered  over  with  the  finest  powdered  plumbago,  equally  and  lightly 
rubbed  in  by  means  of  a  camel-hair  pencil;  and  the  success  of  the 
operation  depends  on  the  face  of  thia  mould  being  equally  covered 
with  the  plumbago,  the  back  and  edges  remaining  as  they  were. 

An  earthenware  or  wooden  vessel  of  any  convenient  form  is  chosen, 
capable  of  holding  the  mould  and  a  copper  plate  of  the  same  size  at 
the  distance  of  half  an  inch  from  it,  so  that  they  may  be  quite  im- 
mersed in  the  solution  of  sulphate  of  copper :  it  is  better  if  the  mould 
and  plate  be  vertical  in  the  vessel.  The  copper  plate  must  have  a  wire 
soldered  to  its  upper  edge,  for  the  purpose  of  connecting  it  with  that 
of  the  battery,  both  plates  of  which  should  consequently  be  provided 
with  binding-screws,  to  allow  of  these  connections  being  made  and 
broken  at  pleasure.  The  wax  mould  must  also  be  connected  witk  the 
zinc  element  of  the  battery  by  an  intermediate  wire,  and  care  must  be 
taken  that  this  wire  be  in  perfect  contact  at  the  point  of  union  with 
the  conducting  surface  on  the  wax  mould;  while  it  obviously  must 
not  be  BO  connected  as  to  injure  that  suHace  or  disfigure  it :  the 
■  plumbago  accordingly  must  be  accumulated  round  the  part  where  the 
wire  is  put  into  the  edge  of  the  mould,  and  continued  to  the  front  in 
a  narrow  well-defined  l^d. 

The  mould  and  the  plate  being  placed  parallel  and  very  near  to  each 
other,  face  to  face,  but  not  in  contact,  they  must  be  retained  in  that 
position  in  any  convenient  manner ;  but  care  must  again  be  taken  in  so 
doing  that  there  is  no  contact  by  any  conductor  between  them.  The 
vessel  may  then  be  filled  with  tiie  saturated  solution  of  sulphate  of 
copper  and  the  wires  connected  with  the  battery,  the  precise  size  and 
form  of  which  are  immaterial  The  whole  must  now  be  left  undis- 
turbed for  from  twenty-four  to  thirty-six  hours,  at  the  end  of  which 
time,  the  mould,  being  detached  from  the  battery  and  withdrawn,  will 
be  found  covered  over  with  pure  bright  metallio  copper,  rough  on  the 
outer  surface ;  but  when  separated  from  the  wax  by  gently  heating,  it 
will,  if  the  operation  has  been  successful,  present  a  perfect  copy  of  the 
bas-relief,  every  line  of  which,  to  the  most  delicate  markings,  will  be 
found  transfeired  to  the  metal  with  more  precision  and  delicacy  thai^ 
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could  lu&Te  been  produeed  by  a  cast  made  with  the  copper  fai  a  fltate  of 
fusion.  Perhaps  few  facts  connected  with  the  laws  of  aggregation  of 
homogeneous  matter  are  more  striking  than  the  one  under  considera- 
tion, and  few  facts  indirectly  aiford  a  more  remarkable  instance  of  the 
chemical  dirisibility  of  matter.  The  infinite  gradations  of  tint  pro- 
duced on  a  silvered  surface  coated  with  vapour  of  iodine,  and  acted  on 
by  light,  in  the  process  of  the  Daguerreotype,  can  be  copied  With  the 
most  perfect  accuracy  by  electro-metalluTgy ;  and  it  must  be  remem- 
bered ^at  these  gradations  depend  solely  on  variationc  in  the  mole- 
cular ariaogement  of  a  coating  of  mercury,  with  which  the  silver  has 
been  amalgamated,  by  exposing  it  to  the  vapour  of  that  metal,  too 
thin  to  be  measured,  and  defying  microscopic  power  to  detect. 

In  order  to  admit  of  the  copper  during  its  deposition  arranging  itself 
so  as  to  assume  a  malleable  or  true  metallic  texture,  it  is  necessary 
that  the  electrolytic  action  be  not  too  rapid,  accordingly  the  battery 
should  be  weak  in  its  action.  Among  other  precautions  which  should 
be  mentioned  is  that  of  not  reversing  the  connections,  if  at  any  time 
during  the  process  they  should  be  broken,  to  allow  of  the  progress  of 
the  work  being  ascertained ;  for  if  this  should  be  done,  the  current 
being  reversed,  the  copper  previously  deposited  on  the  mould  will  be 
re-a^rbed.  And  in  order  to  keep  up  the  equable  and  constant  de- 
posit which  is  necessary  to  ensure  homogeneity  in  the  metallic  deposit, 
the  liquid  solution,  both  in  the  vessel  containing  the  mould  and  in  the 
battery,  must  be  kept  constantly  saturated  by  the  addition  of  fresh 
solid  crystals  of  sulphate  of  copper:  but  in  putting  these  into  the 
former  vessel,  care  must  be  taken  not  to  let  the  crystals  touch  the 
mould ;  and  indeed  the  fluid  in  this  vessel  should  not  be  disturbed  if 
possible  during  the  process,  which  is  easily  insured  by  placing  a  suffi- 
cient quantity  of  the  salt  in  the  vessel  before  the  commencement  of 
the  (^eration. 

The  eUetrotifpe,  as  the  above  proceM  was  called,  was  first  indicated 
by  Professor  Daniell,  of  King's  Ck)llege,  shortly  after  the  invention  of 
the  constant  battery.  He  observed  that  copper  deposited  upon  a  plate 
of  platinum  produced  a  coherent  sheet,  in  which  the  lines  and  irregu- 
larities  on  the  i^tinum  were  correctly  reproduced  by  the  copper.  In 
1839,  Mr.  Spencer,  and  Mr.  Jordan  in  this  country,  and  M.  Jacobi,  of 
St.  Petersburg,  announced  their  invention  of  that  process,  at  least  in 
its  main  features,  as  above  described.  The  elecfex)type  at  once  became 
a  popular  pursuit  ^Thousands  of  amateun  occupied  themselves  in 
copving  medals,  seals,  plaster  casts  of  medallions,  v^etable  objects, 
such  as  twigs,  fruity  leaves,  seeds,  and  even  insects  ,*  but  the  subject 
was  too  suggestive  to  be  neglected  by  manufactunrs,  and  accordingly, 
in  the  following  year,  Mr.  Elkiogton,  in  England,  and  M.  Ruolz,  in 
France,  began  to  apply  the  voltaic  battery  on  an  extensive  scale  to  the 
arts  of  plating  and  gilding.  Innumerable  patents  have  been  granted 
for  new  processes,  or  variations  of  old  ones,  and  the  electric  current 
came  to  be  used  not  only  for  depodting  copper,  gold,  and  silver  from 
their  s<dutions,  but  also  sine,  tin,  lead,  platinum,  and  nickel.  Many 
other  metals  have  also  been  reduced  from  their  salts  by  its  means 
when  required  for  special  purposes.  Original  inquirers  at  home  and 
abroad,  have  lent  their  aid  in  investigating  the  subject,  and  the 
result  has  been  a  wide  extension  of  electro-metalluTgy  to  other  arts, 
such  as  stereotyping  and  nature-printing;  it  has  been  used  for 
making  moulds  for  the  foundry,  for  reproducing  printed  characters, 
copper-plates,  wood  engravings,  rollers  for  the  <»Jico  printer,  copper- 
plate engravings,  daguerreotype  pictures,  Ac.  Such  are  a  few  of  the 
varied  applications  of  the  art,  and  we  will  now  give  an  example  of 
one  of  its  important  applications,  and  connect  it  with  some  general 
details. 

The  electrotype  has  been  used  for  multiplying  lai^ge  copper-plates, 
such  as  those  engraved  for  the  Art  Union,  for  which  purpose  a  matrix 
is  first  produced,  in  which  all  the  sunk  lines  of  the  original  plate  are 
represented  in  relief  in  the  copy  or  matrix,  and  this  is  usea  as  the 
parent  of  succeeding  copies.  In  forming  the  matrix,  a  slip  of  copper 
is  soldered  to  the  <»iginal  plate,  the  back  of  which  is  covered  with 
a  resinous  varnish  to  prevent  it  from  receiving  a  deposit  of  the  reduced 
metal,  and  thus  prepared,  the  plate  is  lowered  vertically  into  a 
saturated  solution  of  sulphate  of  copper,  and  connected  with  the 
negative  pole  of  a  voltaic  battery,  which  may  consist  of  three  or  four 
of  Smee's  or  Daniell's  cells.  Connected  with  the  positive  pole  of  the 
battery  is  a  sheet  of  copper,  equal  in  size  to  the  one  to  be  copied,  and 
placed  parallel  to  it.  The  solution  immediately  begins  to  be  decom- 
posed; nietalUc  copper  is  deposited  on  the  surface  of  the  negative 
plate,  while  on  equivalent  quantity  of  copper  is  dissolved  from  the 
positive  plate,  by  which  means  the  solution  always  retains  an  equal 
quantity  of  sulphate  of  copper.  The  process  requires  watching  at  the 
commencement,  to  see  that  the  deposit  is  uniform,  for  should  the 
negpative  surface  be  soiled  with  grease  or  resin,  no  deposit  will  take 
place  m  those  parts.  The  solution  also  requires  to  be  frequently 
agitated,  to  prevent  it  from  becoming  impoverished  about  the  negative 
plate,  and  too  much  saturated  about  the  positive  plate,  for  should  such 
occur,  the  unequal  density  of  the  solution  will  cause  currents  to  set 
in,  whereby  vertical  grooves  and  stri®  will  be  formed  on  the  back  of  the 
sheet  of  deposited  metal  To  prevent  these  effects,  the  plates  are  some- 
times supported  horizontally  in  the  bath,  the  negative  plate  being 
undermost,  but  in  such  case  the  positive  plate  must  be  wrajiped  in 
flannel  to  prevent  the  small  particles  of  metal,  which  are  constantly 
leavmg  it,  from  falling  upon  the  lower  plate.     When  the  deposit  is 
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sufficiently  thidc,  it  is  detached   at  the  edges,  and  can  be  easily 
removed. 

The  texture  of  the  deposited  plate  depends  upon  four  ciroomstances : 
1,  the  strength  of  the  battery ;  2,  the  degree  of  concentration  of  the 
solution ;  B,  its  temperature ;  4,  the  relative  size  and  position  of  the 
two  electrodes.  As  these  conditions  vary,  the  deposit  may  be  as  hard 
and  brittle  as  steel,  as  soft  and  flexible  as  lead ;  of  a  crystalline  texture*, 
and  even  pulverulent.  M.  Boquillon  has  found,  other  things  being 
equal,  that  if  the  positive  electrode  be  of  larger  size  than  the  negative, 
the  deposit  wiU  be  crystalline,  and  if  the  difference  between  the 
two  plates  be  considerable,  the  deposit  may  be  pulverulent.  The 
contrary  effect  takes  place,  if  the  positive  electrode  be  the  smaller  of 
the  two.  Similar  results  may  arise  from  an  increase  in  temperatun^. 
In  the  case  of  the  solution,  if  it  be  completely  saturated,  the  deposit 
will  be  hard  and  brittle ;  if  less  saturated,  it  will  be  more  flexible, 
and  if  weak,  it  will  be  spongy,  crystalline  and  even  pulverulent 
These  generalisations,  however,  do  not  apply  to  aU  the  metals,  for 
many  of  them  are  thrown  down  from  their  solutions  in  a  crystalline 
form,  whether  the  deposition  be  made  quickly  or  slowly.  Silver 
behaves  in  this  way  when  separated  fh>m  its  nitrate,  and  lead 
from  its  acetate  and  nitrate.  Gold  and  platinum  do  not  form  coherent 
plates  from  solutions  of  their  chlorides,  but  it  sometimes  happens 
that  where  the  solution  of  a  shnple  salt  fails,  good  results  may  be 
obtained  by  the  use  of  certain  double  salts  of  the  same  metal,  with 
potash  or  soda :  thus,  the  double  cyanide  of  gold  and  potossium  a 
used  for  gQding,  and  a  similar  salt  of  silver  for  silvering. 

Steel  plates  do  not  admit  of  being  copied  in  the  same  manner  as 
copper-plates,  since  the  steel  and  the  sulphate  of  copper  solution  act 
chemically  on  each  other,  but  by  first  electrotypins;  the  steel  plates  in 
silver,  which  can  be  deposited  without  injury  to  them,  and  using  the 
silver  as  ^a  matrix,  a  copper  fac-slmile  of  the  original  ^^te  can  be 
obtained. 

In  copying  objects  ^hich  would  be  injured  by  immersdon  in  the 
metallic  solution,  we  have  seen  that  the  early  electrotypists  took  casts 
in  wax,  and  made  the  surface  conducting,  by  rubbing  it  over  with 
finely  divided  black-lead.  Casts  are  now  made  in  fusible  metal, 
stearlne,  or  gutta-percha ;  in  the  last  case,  two  parts  of  gutta-percha, 
and  one  part  of  marine  glue  should  be  used,  the  glue  to  be  melted  at  a 
gentle  heat  and  incorporated  with  the  fragments  of  gutta-percha.  In 
taking  a  cast,  the  paste  is  to  be  applied  soft,  and  with  a  gradually 
increasing  pressure.  In  some  eases,  an  impressiofn  of  the  object  to  be 
copied  29  obtained  in  sheet  lead,  by  the  application  of  a  strong  pressure, 
as  for  example,  in  what  is  called  ntOure-printing ;  suppose  a  frond  of 
fern  is  the  object  to  be  copied,  this  is  placed  between  a  plate  of  steel 
and  one  of  sheet  lead  and  so  passed  between  a  couple  of  steel  rollers 
in  a  press.  The  soft  lead  receives  the  markings  of  the  plant,  so  as  to 
indicate  its  structure  very  minutely,  and  from  this  leaoen  impression 
a  copper  deposit  or  matrix  can  be  formed,  from  which  other  electro- 
type plates  are  procured,  well  adapted  for  printhig.  When  natural 
objects,  such  as  leaves,  flowers,  insects,  ftc,  nave  to  be  coated  with 
metal,  they  are  made  conducting  by  being  immersed  in  a  weak  solution 
of  phosphorus,  in  bisulphide  of  carbon,  or  in  ether,  allowing  the 
solvent  to  evaporate,  and  then  plunging  the  object  into  a  solution  of 
nitrate  of  silver :  the  phosphorus  rwluces  upon  the  object  a  very  thin 
film  of  silver,  which  enables  it  to  receive  the  deposit  from  the  biatteiy 
when  placed  in  a  metallic  bath. 

In  copying  small  objects,  a  separate  roltaic  battery  is  not  required, 
since  the  depositing  cell  may  itself  be  converted  into  a  voltaic  couple ; 
for  example,  an  arrangement  may  be  extemporised  by  means  of  tiie 
chimney  of  an  Argand  gas-burner,  closed  below  by  means  of  plaster  of 
Paris,  and  supported  in  a  vessel  containing  the  sulphate  of  copper 
solution.  The  lamp-glass  is  to  contain  dilute  sulphuCacid,  and  alao 
an  amalgamated  zinc  rod.  From  this  rod  proceeds  a  wire,  which 
supports  at  its  other  end  in  the  copper  solution  the  mould  or  medal 
which  is  to  be  electrotyped.  Crvstals  of  sulphate  of  copper  should  be 
suspended  in  the  upper  part  of  the  solution  to  keep  it  saturated. 

Stttface-Dqxmtf  in  Electro-Plating. — In  the  common  manufacture  <^ 
table-plate  the  articles  are  either  made  of  standard  gold  or  silver,  or 
have  a  surface  of  these  costly  materials  laid  upon  a  foundation  of 
cheaper  metal ;  and  it  is  as  an  improved  mode  of  applying  the  gold 
or  silver  that  Uie  electro  process  has  been  chiefly  introduced.  Mesurs. 
Elkington,  of  Birmingham,  have  obtained  considerable  celebrity  for 
their  electro-plated  and  gilt  articles.  The  metal  employed  by  them  as 
the  basis  is  a  hard,  white  alloy  of  copper,  nickel,  and  zinc,  and  funble 
only  at  a  high  temperature ;  but  silver  con  be  readUy  deposited  on  brass, 
copper,  bronze,  and  German  silver.  If  the  article  is  to  be  produced  by 
stamping  or  by  brazing,  the  alloy  is  rolled  into  thin  sheets,  which  are 
woriLed  up  into  form  uy  the  stamping-press  or  the  hammer.  [Coaslno 
or  Metals.]  But  when  the  article  is  to  be  cast  (which  the  more 
elaborate  patterns  generally  are)  a  wax  model  is  prepared,  from  which 
is  made  a  oniss  cast,  or  "pattern,"  and  this  is  carefully  worked  up  by 
chasing-tools  to  the  proper  fineness  and  delicacy  of  detail  From  this 
brass  pattern  is  made  a  sand-mould ;  and  in  this  sand-mould  the  article 
itself  is  cost  in  the  alloy  or  white  metal.  This  is  made  chemically 
clean  by  boiling  in  an  alkaline  solution,  or  heating  to  redness  in  a 
mulRe,  washing,  and  brushing  with  sand,  and  dipping  in  nitric  acid,  in 
order  to  prepare  it  for  the  reception  of  the  silver;  for  it  is  an  impor> 
tant  object  in  electro-gilding,  silvering,  and  sinking,  to  obtain  a  firm 
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adhesion  between  the  newly  depoiiied  metal  and  tlie  object  to  be 
covered.  In  eleotrutyping,  however,  the  reverse  in  the  case^  {or  adhe- 
Bion  between  the  deposit  and  the  mould  would  be  fatal  to  suooecwi  In 
order  therefore  to  be  able  to  detach  the  metal,  it  is  oustomary  to 
expose  a  newly  polished  article  to  the  air  for  twenty-four  hours  before 
placing  it  in  the  depositing  oelL  In  the  esM  of  eleotro-gilding  and 
plating,  when  the  object  has  been  made  chemically  dean,  it  is  immersed 
while  wet  in  the  sUyering  bath,  represented  in  plan  in  the  following 
figure,  in  which  cz  is  the  battery,  pp  are  rods  eonnected  with  the 
negative  pole,  to  which  rods  the  oopper  wires  for  holding  the  artides 


to  be  plated  are  twisted :  c  z  are  silver  plates  attached  to  the  positive 
pole.  The  silvering  solution  contained  in  the  bath  may  be  prepared  by 
dissolving  cyanide  of  silver  in  a  solution  of  cyanide  or  of  ferrocyanide 
of  potassium,  although  in  some  cases  solutions  containinghyposulphite 
or  sulphite  of  silver  are  used.  A  good  working  solution  should  con- 
tain ^th  of  its  weight  of  silver,  but  there  is  an  inconvenience  attending 
the  use  of  cyanide  of  potassium,  arising  from  the  formation  of  car* 
bonate  of  potash,  which  aocumiilates  and  interferes  with  the  regularity 
of  the  process.  If,  however,  cyanide  of  calcium  be  used,  an  insoluble 
carbonate  of  lime  is  formed,  which  sinks  as  fast  as  it  is  produced.  The 
plated  articles  have  a  dead  white  or  chalky  surface,  but  may  be  bur- 
nished to  a  brilliant  lustre.  If,  however,  a  small  portion  of  bisulphide 
of  carbon  be  added  to  the  bath,  the  deposited  metal  has  the  lustre  of 
polished  silver.  The  thickness  of  the  deposit  is  regulated  by  weighing 
the  articles  before  they  are  placed  in  the  bath,  and  once  or  twice 
during  the  process.  A  deposit  of  1^  to  IJ  oz.  of  idlver  p«r  square  foot 
of  plated  surface  is  about  the  thickness  of  ordinary  writing  paper,  and 
is  said  to  wear  well.  The  solution  requires  frequent  stirnng,  and  the 
strength  of  the  battery  is  regulated  by  the  experience  of  the  workman. 

In  electro-gilding,  the  article  is  made  chemically  dean,  and  placed  in 
a  bath  of  cyanide  of  gold  dissolved  in  cyanide  of  potassium.  The 
gilding  solution  does  not  usually  contain  more  than  1  per  cent,  of  gold, 
M.  Ruohs  brings  the  cyanide  of  gold  into  sdution  by  means  of  the 
ferrocyanide  or  the  f enidcyanide  of  potassium ;  he  has  also  used  the 
double  sulphite  of  gold  ana  soda,  and  some  other  similar  compounds. 
A  solution  of  the  double  chloride  of  platinum  and  potassium  in  caustic 
potash  has  been  used  for  deotro-platinisiug.  Patents  have  been  taken 
out  for  electro-deposits  of  silidum^  titanium^  tungsten,  chromium,  and 
molybdenum.  Indeed  attempts,  more  or  less  sucoessful,  have  been 
made  to  obtain  deposits  of  nearly  all  the  metals. 

SoUd'depotU  in  Electro-pUUmg, — In  this  case  the  mould  is  formed  of  a 
melted  compQg4'i£  ^^  ^^^^  '^^  treacle,  which  has,  when  cold,  suffi- 
cient elastioi^r^'T^enable  the  pattern  to  be  removed  from  it  with 
facility,  however  much  "  undercut "  the  device  may  be.  From  tiiis 
clastic  mould  a  oast  is  taken,  in  a  peculiar  waxen  composition ;  and 
this  cast,  when  made  conducting,  is  suspended  in  a  tank  containing  a 
solution  of  sulphate  of  copper.  A  layer  of  oopper  is  then  deposited  on 
the  surface  of  the  modd,  of  such  a  thickness  that  when  the  waxon 
model  is  mdted  out  from  within  it,  the  copper  may  be  able  to  retain 
its  shape  unsupported.  The  result  is,  that  the  wide  of  the  copper 
shell  represents  a  mould  of  the  outdde  of  the  article  to  be  manu- 
factured.  The  exterior  of  l^e  copper  is  protected  by  a  resisting  or 
non-conducting  composition,  and  it  is  then  suspended  in  a  tank  eon- 
taining  a  sdution  of  silver  (or  gold^  as  the  case  may  be) ;  the  galvanic 
current  causes  the  deposition  of  the  gold  or  silver  on  the  inside  of  the 
copper  mould;  deposition  on  the  outside  being  prevented  by  the 
resisting  composition.  When  a  sufficient  thickness  of  the  precious 
metal  is  thus  obtained,  the  oopper  mould  is  exposed  to  the  action  of  an 
acid,  which  gradually  eats  it  away  without  injuring  the  gold  or  silver 
beneath,  and  the  result  is  the  production  of  a  vessel  or  ornamental 
article  of  pure  silver  or  gold,  of  the  same  pattern  as  the  original  wax 
model. 

Electrozinhing,-^K  solution  of  sulphate  of  lunc  may  be  used  for  de- 
positing that  metal  on  iron,  much  in  the  same  way  as  the  sulphate  of 
copper.  Only  a  feeble  current  is  required,  and  the  operation  may  be 
pcriurmed  on  a  large  scale.  In  this  way  the  iron  links  of  the  Charing- 
Cross  suspension  bridge  which  go  into  the  abutments  on  each  side  the 
river  were  coated.    Each  link  is  24  feet  in  length.  , 


EUctro-depotit,  aa  apnOection  or  as  an  (n-nament — ^The  deposition  of 
a  thin  metallic  layer  on  a  body  prepared  for  its  reception  being  thu« 
rendered  practicable,  the  applications  of  the  method  have  become  very 
numerous.  It  is  in  most  cases  as  a  protection,  as  an  ornament,  or  as  a 
copy  or  type,  that  these  applications  are  intended. 

As  a  protection  against  damp,  &a,  Mr.  Dent  has  proposed  dectro- 
gildmg  for  chronometer  springs,  instead  of  the  usual  method  of  blueing," 
which  he  thinks  affects  their  elastic  force.  A  similar  suggestion  has 
been  made  for  protecting  magnetic  bars  and  needles  by  the  same 
means.  It  is  surprising  how  admirably  natural  objects  can  be  pre- 
served by  a  metaUic  coating,  and  yet  preserve  all  their  characteristics. 
In  this  way  even  the  exquisite  framework  of  the  insect's  wings  is 
exhibited  almost  as  distinctly  as  in  the  natural  state.  Mr.  Smee  says 
('  Elements  of  Electro-metallurgy,'  p.  222),  "  The  beauty  of  dectro- 
coppered  leaves,  branches,  and  similar  objects  is  surprising.  I  have  a 
case  of  th^se  specimens  placed  on  a  black  ground,  which  no  one  would 
take  to  be  productions  of  art.  .  .  .  When  I  state  that  the  numerous 
hairs  covering  the  leaves  of  a  meUutoma,  and  even  the  delicate  hairs  of 
the  salvia,  are  all  perfectly  covered,  the  botanist  must  at  once  admit 
that  these  specimens  have  rather  the  minuteness  of  nature  than  the 
imperfections  of  art.'' 

In  the  preservation  of  all  such  fruits  and  vegetables  as  apples,  pears, 
gourds,  grapes,  cucumbers,  and  potatoes,  by  electro-coppering,  a  pin  is 
mserted  before  the  immersion,  and  on  this  pin  being  iSterwards 
removed,  the  hde  left  by  it  furnishes  an  outlet  for  the  sap  and 
moisture  from  within ;  and  it  is  found  that  in  many  cases  the  inside 
dries  up  completely  without  deranging  the  shape  of  the  copper  enve- 
lope. Ornamental  baskets,  whether  made  of  widter  or  of  wire,  are 
coated  in  a  similar  manner.  So  likewise  are  lace  and  oUier  artidee 
made  of  woven  fibres.  Indeed,  should  a  taste  for  productions  of  this 
kind  spring  up,  the  means  are  at  hand  for  extending  the  art  almost 
indefinitely ;  for  by  a  preUmiuary  steeping  in  a  solution  of  phosphorus, 
or  some  other  conductmg  agent,  almost  any  substance  may  be  brought 
into  a  state  to  recdve  a  deposition  of  metal  in  a  ddicate  film ;  and 
this  film  may  be  of  copper,  silver,  gold,  platina,  or  nickel.  Porcelain 
and  earthenware  might  without  much  difficulty  be  brought  under 
similar  operations. 

JUeetro-d^oait  as  a  means  of  copying.  Examples  have  already  been 
given  of  this  branch  of  the  art;  and  we  may  here  remark,  that  the 
electro-process  has  been  recommended  not  only  for  copyiog  engravings, 
but  for  making  the  copper-plate  itself  on  which  an  engraving  is  to  be 
executed.  The  copper-plates  prepared  for  engravers  generally  contain 
a  small  portion  of  other  metals,  which  render  both  the  jengraving  and 
the  etching  somewhat  uncertain;  by  the  substitution,  therefore, of 
plates  produced  by  dectro-deposition,  in  which  the  copper  is  quito 
uncontaminated  with  other  metals,  an  advantage  is  anticipated.  To 
produce  these  plates,  a  copper-plate  is  prepared  in  the  usual  way  and 
suspended  in  a  oopper  solution,  by  which  a  film  of  any  desired  thick- 
ness may  be  produced;  and  by  a  previous  adjustment  of  the  plate,  the 
new  portion  may  be  separated  from  the  old  in  the  form  of  a  distinct 
plate,  susceptible  of  aftex^preparation  for  the  engraver.  Or,  the 
copper-plate,  instead  of  being  znade  by  deposition  upon  another  plate 
of  the  same  material,  may  be  produced  on  a  flat  surface  of  wax  or 
plaster  properly  prepared. 

Galvcmie  etching  and  engraving.  The  voltaic  current  may  be  used 
for  bit^g  in  the  plates  of  the  engraver  instead  of  dilute  nitric  acid 
as  usually  employed.  For  this  purpose  both  sides  of  the  plate  are 
covered  with  engravers'  varmsh,  and  the  artist  etches  with  a  fine 
point  the  design  on  one  of  the  surfaces,  cutting  through  the  varnish 
so  as  to  expose  the  metal  beneath.  The  plate  is  then  connected 
with  the  positive  wire  of  the  battery,  and  on  completing  the  circidt 
the  oxygen  and  acid  set  free  on  the  surface  of  the  plate  will  attack 
those  portions  which  have  been  laid  bare  by  the  tool  of  the  engraver. 
As  a  plate  etched  in  the  common  way  is  lareated  with  the  acid  three 
or  four  times,  to  produce  different  grades  of  tint;  so  is  likewise  the 
plate  etched  by  the  galvanic  method.  Mr.  Smee  says  that  "the 
advantages  of  galvanism  for  etching  are,  the  absence  of  poisonous 
nitrous  fumes,  which  are  evolved  in  the  ordinary  process ;  the  greater 
uniformity  of  action  which  takes  pkce  than  when  acids  are  used ;  and 
the  rapidity  of  biting,  which  may  be  regulated  to  the  greatest  nicety. 
The  lines  may  be  of  any  depth,  and  are  sharper  and  cleaner  than  when 
acid  is  used ;  and  lastly,  no  bubbles  are  evolved,  which  the  engraver  well 
knows  are  apt  to  tear  up  the  ground,  or  to  cause  unequal  action." 

The  terms  EUctrotint  and  CHypkography  have  been  applied  to  two 
methods  of  etching  by  galvanism,  in  whidi  the  device  is  produced  in 
rather  a  peculiar  way.  The  methods  are  adapted,  one  for  plate- 
pi  inting,  in  which  the  design  is  in  intaglio ;  and  the  other  for  surface- 
printing,  as  in  common  typogxuphy.  For  the  former  of  these  two 
methods,  a  paint  or  pigment  is  used,  possessing  the  properties  of 
working  f redy,  laying  on  without  spreading,  and  resisting  the  action 
of  sulphate  of  copper :  a  composition  of  white  wax,  lard,  lamp-black, 
olive  oil,  and  turpentine,  is  said  to  answer  well  for  the  purpose.  The 
plate  employed  is  not  of  copper,  but  of  some  mixed  metal  presenting 
a  white  suriace,  sucli  as  one  of  the  modem  kinds  of  German  silver. 
Brushes  made  of  fitch,  hog's  hair,  camd's  hair,  and  sable  hair,  cut  at 
the  ends  to  various  shapes,  are  employed;  as  aLao  points  of  wood, 
ivory,  and  metal  The  artist  sketches  his  design  on  the  dull  white 
surf^  of  the  plate,  and  then  paints  the  subject  in  full  by  means  of 
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the  brushes  and  composition.  All  the  parts  which  are  to  be  white 
in  the  impression  are  left  uncovered  by  the  paint,  either  by  handling 
the  brush  so  as  to  avoid  them,  or  removing  the  ptunt  from  them  by  a 
cork  stump  or  other  means ;  the  kind  of  stroke  and  the  thickness  of 
the  paint  are  made  to  depend  on  the  depth  of  the  shade  in  the  picture. 
When  the  picture  is  finished,  it  is  coated  with  black  lead,  and  exposed 
to  the  electro-coppering  process,  by  which  a  plate  is  produced  fit  for 
working  in  the  copper-plate  press,  having  the  lines  of  the  device 
marked  in  intaglio  or  sunken. 

In  the  surface-printing  method,  the  paint  or  composition  is  so  laid 
on  as  to  cause  a  series  of  hollows  in  the  electrotype  deposit  sufficiently 
deep  to  prevent  being  inked  by  the  printer's  inking  roller ;  in  other 
words,  all  those  parts  which  are  to  be  black  in  the  impression  are  left 
untouched  on  the  plate — a  plan  directly  the  reverse  of  the  former.  In 
order  to  aid  the  artist  in  producing  the  required  effect,  he  uses  a  white 
paint  on  a  black  ground ;  the  metal  plate  may  be  blackened  by  hydro- 
Bulphuret  of  ammonia,  or  by  other  agents;  and  a  white  paint  may  be 
formed  from  a  mixture  of  sulphate  of  lead,  white  wax,  liurd,  and  olive 
oil.  The  mode  of  pencilling  is  entirely  dififerent  from  that  adopted  in 
the  former  case,  and,  as  would  appear,  more  difficult ;  for  the  artist  has 
to  avoid  with  his  pencil  all  the  parts  which  are  to  form  the  device  or 
inked  part  in  the  impression.  When  the  plate  is  finished  it  is  coated 
with  black  lead,  and  immersed  in  the  sulphate  of  copper ;  whereby  a 
plate  is  produced  fitted  for  surface-printing. 

Minor  improvements  have  been  introduced  in  these  curious  branches 
of  art ;  and  specimens  of  pictures  produced  by  these  means  have  been 
given  in  the  illustrated  newspapers. 

In  the  above  article  the  reader  will  find  an  explanation  of  the 
scientific  principles  of  electro-metallurgy,  with  a  sufficient  amount  of 
detail  to  render  the  practice  intelligible.  More  than  this  ought  not 
to  be  expected  in  an  encyclopaedia  article.  Should  more  be  desired, 
we  cannot  do  better  than  refer  to  a  volume  just  printed  by  order  of 
the  Commissioners  of  Patents,  entitled  '  Abridgments  of  Specifications 
relating  to  Electricity  and  Magnetism,  their  generation  and  applica- 
tions.' TbJB  volume  contains  between  800  and  900  pages.  Referring 
to  those  parts  which  relate  to  electro-coating,  electro-deposition,  &c., 
we  have  hundreds  of  patents,  and  as  many  applications,  from  the 
covering  of  a  fish-hook  to  the  metallising  of  a  human  corpse.  There 
are  also  patents  for  coating  steel  pens  and  pen-holders,  the  hulls  of 
ships  and  the  ribs  of  umbrellas,  for  covering  vitrified  surfaces  and  for 
producing  damascene  inlaid  or  encrusted  work,  for  making  copper 
tubes  and  vessels,  mirrors  or  specula,  and  artificial  teeth  and  gums,  for 
manufacturing  the  soles  of  boots  and  shoes,  chairs,  bedsteiads,  and 
coffins,  daguerreotype  plates  and  gold  thread,  hinges,  mantel-pieces, 
mathematical  instruments  and  projectiles,  spoons  and  forks,  wire 
gauze ;  for  metallising  fibrous  materials,  for  all  kinds  of  ornamentation, 
for  protecting  tel^raph  cables  and  sepulchral  monuments,  &c.,  &c. ;  to 
say  nothing  of  printing,  engraving,  and.  the  various  other  applications 
already  described  or  referred  to  in  our  article. 

ELECTRO'METER.  This  term  strictly  applies  only  to  instruments 
adapted  to  measure  electricity ;  it  has  however  been  applied  in  a  more 
extended  sense  to  those  wliich  only  indicate  the  presence  of  that  fluid ; 
but  these  are  more  correctly  denominated  dectroscopea. 

Of  the  former  kind  is  the  Balance  of  Torsion  invented  by  Coulomb, 
to  which  we  have  had  occasion  to  refer  in  the  articles  Elasticity  and 
Electricitt.  The  following  is  a  description  of  this  delicate  instrument 
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A  Yery  fine  metallic  wire,  or,  which  is  better,  a  single  thread  of  silk 
taken  fix>m  the  cocoon,  or,  which  is  better  still,  a  filament  of  spun  glass, 
is  fixed  at  the  upper  extremity,  and  at  the  lower  it  supports  horizontally 
a  fine  needle  made  of  a  good  non-conducting  substance,  as  gum-lac,  to 
one  of  the  ends  of  which  is  attached  the  body  to  be  electrised,  as  for 
instance  a  small  ball  of  elder-pith ;  at  the  top  of  the  suspended  string 
there  is  placed  a  plate  moveable  with  friction  on  a  glass  cylinder,  in 
which  the  thread  is  contained,  by  which  any  requisite  torsion  may  be 
given  to  the  thread,  which  is  shown  by  an  index  on  a  micrometer 
screw ;  the  body  of  the  large  cylinder  wmch  encloses  the  needle  is  also 
surmounted  wim  a  graduated  brass  circle.  In  electrical  experiments 
the  index  of  the  micrometer  is  on  its  division  zero,  and  the  plate  is 


turned  round  so  as  to  bring  the  needle  and  pith-ball  to  the  zero  of  the 
graduated  circle  on  the  string.  Again  a  second  ball  is  attached  to  tiw 
extremity  of  a  fine  isolating  cylinder  inserted  in  the  apparatus  so  that 
both  balls  may  be  in  contact  without  pressure.  The  balls  are  then 
electrised  by  communication  with  some  isolated  and  electrised  body, 
and  acquiring  similar  electricities  repulsion  immediately  takes  place. 
That  attached  to  the  needle  being  moveable  with  it,  carries  it  round 
through  a  certain  angle,  and  after  some  osciUubions  settles  at  a  definitj 
position  witii  respect  to  tiie  fixed  ball,  this  angle  being  indicated  by  the 
lower  graduated  arc ;  the  elastic  force  of  torsion  is  then  in  equilibrium 
with  the  moving  force  of  repulsion  between  the  balls,  and  hence  a 
measure  of  the  latter  can  be  obtained.  In  such  experiments  only  a 
very  small  electrical  charge  is  commimicated  to  the  bidls. 

Coulomb,  in  seeking  the  law  of  electrical  action,  found  that  in  the 
first  instance  of  his  experiment  the  needle  deviated  by  36**.  Then, 
communicating  a  torsion  to  the  thread  in  a  direction  tending  to  diminish 
this  deviation,  he  found  that  the  micrometer  index  traversed  ISd""  to 
reduce  the  angle  of  deviation  to  18^,  and  667*  degrees  of  torsion  was 
necessary  to  bring  it  to  84*";  the  thread  being  twisted  by  foroes 
applied  at  both  ends,  it  is  evident  that  the  entire  torsions  in  the  two 
latter  cases  are  126'' +  18'= 144"  and  66r  +  84'= 675i%  while  in  the 
first  case  it  is  only  36**.  By  comparing  the  deviations  with  the  torsions, 
it  was  easily  seen  that  the  force  of  repulsion  varied  inversely  as  the 
square  of  the  distance  between  the  balls.  It  should  be  remembered  in 
such  experiments,  that  if  the  torsion  of  the  thread  be  too  great  its 
elasticity  will  act  imperfectly,  and  be  no  longer  proportional  to  the 
angle  of  torsion.    [Elasticitt.] 

In  like  manner  the  law  of  attraction  of  differently  electrised  balls 
was  ascertained,  the  torsion  being  then  employed  in  resisting  the 
attraction.  We  may  observe  here  that  the  results  thus  deduced  are 
necessarily  approximative,  and  not  exact,  because  the  neutral  elec- 
tricity of  the  balls  being  partly  decomposed  by  the  mutual  influenoe  of 
the  electricities  commimicated,  the  small  forces  thus  arising  interfere 
with  the  actions  which  should  be  due  to  the  latter  only.  The  attractive 
and  repulsive  forces  may  also  be  estimated  by  disturbing  the  needle  a 
little  from  its  position  of  equilibrium,  and  observing  the  number  of 
oscillations  which  it  makes  in  a  given  time,  as  was  adopted  by  Clot  in 
determining  the  law  of  electro-magnetic  action  of  a  galvanic  current. 

The  proof-plane  also  used  by  Coulomb  was  merely  a  small  disc  of 
gilt  paper  fouBtened  to  an  isolating  handle ;  this  he  employed  to  discover 
the  distribution  of  electricity  on  the  surfaces  of  Ixxlies  by  touching 
them  with  the  plane  at  various  points,  and  observing  by  means  of  the 
torsion-balance  the  quantity  of  electricity  taken  up  bv  contact,  which 
he  assumed  to  be  proportional  to  the  quantity  of  electricity  at  the 
point  touched. 

Various  instruments  have  been  oonstructed  for  estimating  approxi- 
mately the  total  quantity  of  electricity  in  the  charge  of  an  electrised 
body,  such  as  Lane's,  Henley's,  and  Cuthbertson's  electrometers. 
Henley's  quadrant  electrometer  is  represented  under  Electricitt. 
The  most  precise  instruments  of  this  description  are  those  invented  by 
Harris :  a  description  will  be  found  in  his  '  Rudimentary  Electricity,' 
under  the  names  of  'Quadrant  Electrometer  of  Double  Repulsion,' 
the  *  Bifilar  Balance,'  the  '  Hydrostatic  Electrometer,'  the  '  Scale-beam 
Electrometer,'  the  last  of  which  is  represented  under  Eleotricitt. 

Electroscopes  indicate  the  presence  of  very  small  quantities  of  elec- 
tricity, and  therefore  are  generally  used  with  a  condenser;  as  in  the 
case  of  the  gold-leaf  electroscope,  consisting  of  two  small  portions  of 
gold-leaf  laid  flat  together ;  and  when  made  to  conomunicate  by  a  con- 
ducting stem,  with  a  condenser  which  has  acquired  electricity  from  a 
very  feeble  source,  they  diverge  from  each  other.  They  have  been 
also  employed  to  indicate  atmospheric  electricity.  The  gold-leaf  elec- 
troscope is  represented  under  Electricitt.  #^' 

Instruments  have  also  been  constructed  for  the  purpose  of  indicating 
the  existence  of  electrical  currents,  a  description  of  which  will  be  found 
under  Galvanometer,  Thermo-Electricitt,  Rheostat,  &c. 

ELECTRO-MOTIVE  MACHINES.  The  various  rotatory  motions 
produced  by  the  electro-magnetic  force,  and  the  enormous  attractire 
power  developed  by  electro-magnets  have  led  some  ingenious  mechanists 
at  various  times  to  seek  in  electridtv  a  motive  power  which  it  was 
thought  would  rival  even  steam  itsell  A  conunon  method  of  con- 
structing an  electro-motive  machine  was  to  connect  a  set  of  armatores 
like  the  spokes  of  a  wheel,  so  as  to  revolve  horizontally  round  a  point 
situated  midway  between  the  poles  of  a  horse-shoe  electro-nu^inet 
In  such  case  the  opposite  ends  of  each  armature  woidd  be  attracted  by 
the  pole  nearest  to  it,  and  if  the  name  of  that  pole  were  suddenly 
changed  the  same  armature  would  be  as  suddenly  repelled.  In  thu 
way  each  spoke  would  be  drawn  under  the  poles  of  the  eleotro-magnet, 
and  immediately  driven  away  with  equal  foroe,  and  the  momentum 
caused  by  its  approaching  by  attraction,  would  cause  it  to  pass  beyond 
the  attracting  pole,  an  effect  which  would  be  assisted  by  the  substituted 
repulsion.  Ci  this  way  a  rotatory  motion  of  the  wheel  could  easily 
be  produced.  Unfortunately  for  so  promising  a  result,  these  rotations 
have  no  permanent  momentum,  and  are  incapable  of  overcoming 
I  resistance  or  doing  any  work.  It  is  true  that  an  enormous  weight  may 
be  suspended  from  soft  iron  by  a  very  small  outlay  of  chemicxi  force, 
but  there  is  so  rapid  a  diminution  of  the  inductive  foroe  by  distance, 
'  the  magnetic  attraction  diminishing  according  to  the  law  of  the 
inverse  square  of  the  distance  of  the  surface  of  the  magnet  and 
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the  armature,  that  however  great  the  force  required  to  separate 
the  armature  when  actually  in  contact  with  the  magnet,  their  ten- 
dency to  approach  each  other  when  separated  is  so  small  that  it  seems 
hopeless  to  expect  mechanical  effect  from  this  source.  For  it  is  only 
from  the  strong  tendency  in  these  bodies  to  approach  each  other  that 
rotation  can  become  a  source  of  mechanical  effect.  There  are  also 
other  objections  arising  from  the  action  of  induced  electricity  to  be 
oyercome  in  these  machines. 

In  the  Qreat  Exhibition  of  1851,  a  number  of  these  machines,  or  their 
models,  were  exhibited,  and  the  Jury  Report,  Class  X,  expresses  rather 
too  flattering  an  opinion  as  to  their  value,  especially  when  it  is  said, 
"  We  cannot  help  flattering  ourselves  that  the  attainment  of  this  myste- 
rious motive  force  will  soon  be  followed  by  making  it  available  for 
practical  purposes."  About  a  year  or  two  ago  there  was  a  stormy  dis- 
cussion in  the  '  Times  *  newspaper,  as  to  the  merits  of  these  machines, 
conducted  chiefly  by  the  inventors  themselves. 

Professor  Wheatstone,  who  generally  hits  upon  the  best  method 
of  bringing  about  a  result,  has  contrived  what  we  consider  to  be  the 
best  electro-motive  machine.  We  shall  perhaps  be  able  to  give  a 
sufficient  idea  of  it  in  a  few  words  of  description.  Conceive  a  number 
of  electro-magnets  arranged  in  a  circle  with  their  poles  alternating  and 
directed  towards  its  centre.  The  number  of  electro-magnets  actually 
employed  is  eight,  so  that  there  are  sixteen  magnetic  poles  arranged  in 
a  cirda  Within  this  circle  is  placed  a  cylinder  of  iron,  not  quite 
concentric  therewith.  A  portion  of  the  outer  surface  of  this  cylinder 
is  in  contact  with  the  poles  of  one  of  the  electro-magnets,  and  the 
cylinder  is  free  to  roll  upon  them,  and  to  move  as  they  attract  it. 
It-  is  worthy  of  remark  that  in  this  arrangement  attraction  is  alone 
concerned,  repulsion  having  been  got  rid  of  by  rmAing  the  inner 
cylinder  of  soft  iron,  and  the  objection  that  the  electro-magnetic  force 
rapidly  diminishes  with  the  distance  is  met  by  making  the  cylinder 
roll  upon' the  poles.  Now  it  is  ingeniously  contrived  that  as  soon  as 
the  cylinder,  obeying  the  attraction  of  one  of  the  electro-magnets 
rolls  upon  its  poles,  it  acts  upon  certain  springs,  whereby  the  electro- 
magnet which  attracted  the  cylinder  is  unmade,  and  ceases  to  hold  it, 
whUe  the  next  electro-magnet  is  instantly  made  and  attracts  the 
cylinder,  which  rolls  upon  it,  unmakes  it,  makes  the  next,  and  so  on 
in  quick  succession  throughout  the  circle.  Connected  with  the  centre 
of  the  cylinder,  and  the  centre  of  the  circle  of  magnets,  is  a  crank 
which  is  thus  set  in  motion,  and  by  which  it  is  proposed  to  impart 
motion  to  machinery,  &c. 

ELECTROPHOKUS.  An  histrument  invented  by  Volta  for  gene- 
rating electricity  by  induction.  It  consists  of  a  thick  disc  of  resin 
12  or  15  inches  in  diameter,  called  the  plate,  resting  on  tin-foil,  or 
cast  in  a  tin  plate  called  the  tole.  The  plate  is  furnished  with  a  metal 
disc  or  cover,  insidated  by  means  of  a  glass  handle.  In  producing 
electricity  with  this  instrument  the  cover  is  removed  by  its  glass 
handle,  and  the  plate  is  excited  by  flapping  it  with  dry  fur  or  flannel 
On  putting  the  cover  down  upon  it  a  spark  of  resinous  electricity 
may  be  drawn  from  it,  and  on  uninsulating  it,  and  then  raising  it,  it 
will  give  a  still  brighter  spark  of  vitreous  electricity.  On  putting 
the  cover  down  again,  another  resinous  spark  may  be  obtained,  and  on 
touching  it  and  then  raising  it  another  vitreous  one,  and  so  on  for  any 
number  of  times.  In  these  operations  the. first  action  is  to  give  to  the 
resin  a  charge  of  negative  electricity  on  its  upper  surface,  while  the 
under  surface,  being  connected  with  the  earth,  becomes  positive  to  an 
equal  extent,  the  particles  of  the  cake  being  polarised.  [Electbicitt.] 
The  cover  being  now  placed  upon  the  cake,  and  touching  it  only  in  a 
few  pointy,  it  is  scarcely  acted  on  by  conduction,  but  induction  so 
operates  as  to  throw  the  under  surface  of  the  cover  into  a  positive 
state,  while  an  equal  amount  of  negative  electricity  is  set  free  on  its 
upper  BUl^^i  And  this  passes  off  in  the  form  of  a  spark  on  presenting 
the  knucldoS^  other  conductor.  On  raising  the  cover  the  +  electricity 
which  was  retained  on  the  lower  surface  by  induction,  is  now  in 
excesB,  and  passes  off  in  the  form  of  a  spark  when  a  conductor  is 
presented  to  it  In  the  mean  time  the  plate  which  acts  by  induction 
has  lost  none  of  its  charge,  and  is  ready  to  act  again  by  induction  on 
placing  down  the  cover.  The  cover  must  not,  however,  come  into 
contact  with  the  sole,  or  the  whole  of  the  chaiige  may  be  drawn  off 
from  the  plate. 


The  instrument  derives  its  name  from  the  drcumstanoe  of  the  cover 
hearing  off  repeated  charges  of  electricity.  The  electrophorus  in  con- 
nection with  the  condenser  [Electrical  Condbxser]  has  had  con- 
siderable influence  in  enlarging  our  knowledge  of  the  most  important 
feature  of  all  electrical  inquiry,  namely  induction.  The  electrical 
plate  as  formed  by  Volta  consisted  of  equal  parts  shell-lac,  common 
resin,  and  Venice  turpentine.  Pfaff  recommends  eight  parts  colophon, 
one  gum-lac,  and  one  Venice  turpentine ;  while  Roberts  prefers  ten 
parts  gum-lac,  three  of  colophon,  two  white  wax,  two  Vemce  turpen- 
tine, and  half  a  part  of  pitch.  The  materials  should  le  well  incor- 
porated by  stirring  up  in  a  pipkin,  aided  by  a  gentle  heat    Harris 


remarks  that  small  plates  of  glass,  sealing-wax,  or  brimstone  are  well 
adapted  to  serve  as  electrical  plates. 

ELECTRO-STATICS.    [Electricttt  ;  Eleotbo-dtnamics.] 

ELECTROSCOPE.    [Electrometer.] 

ELECTROTYPE.    [Electro-Metallurgy.] 

ELECTRUM,  from  the  Greek  electron  (fiKticrpoy),  Pliny  says  this 
term  denotes  two  substances,  namely,  amber  and  a  metallic  alloy  com- 
posed of  four  parts  of  gold  and  one  part  of  silver.  "  Ubicumque  quinta 
argenti  portio  est  eleetrun*  vocatur."  ('  Hist  Nat,'  lib.  xxxiii,  section 
23 ;  '  Hardouin,'  tom.  ii.,  p.  619.)  The  term  electron,  in  the  Odyssey 
of  Homer,  is  supposed  to  mean  amber. 

The  metallic  electrum  was  in  use  in  the  Roman  times  :  it  is  uncertain 
whether  it  was  known  to  the  Greeks.  The  Romans  were  partial  to  it 
for  its  brilliancy.  Pliny,  a  few  sentences  lower  down  than  the  passage 
just  quoted,  says,  "  Electri  natura  est  ad  Luoemarum  lumina  clarius 
argento  splendere.''  The  Romans  used  it  frequently  for  what  we  term 
plate. 

Lampridius,  in  his  Life  of  Alexander  Severus,  remarks,  that  this 

Erince  caused  coins  to  be  struck  in  honour  of  Alexander  the  Great, 
oth  of  electrum  and  gold.  ''Alexandri  habitu  nummos  plurimos 
flguravit :  et  quidem  electreos  aliquantoe :  sed  plurimos  tamen  aureos." 
('  Hist  Aug.  Scriptores/  p.  922.) 

Isidorus,  in  his  Origines  (li.  xvi.,  c.  28),  speaks  of  three  sorts  of  elec- 
trum :  1,  amber ;  2,  a  metal  so  called,  found  in  a  natural  state ;  and  8, 
a  metal  compoimded  of  three  parts  of  gold  and  one  of  silver. 

ELECTUARY,  a  term  applied  to  a  compoimd  of  various  medicines, 
united  by  means  of  syrup,  or  wine,  and  formed  into  a  soft  mass,  nearly 
of  the  consistence  of  honey.  Substances  in  the  state  of  powder  or 
extract  were  thus  combined,  and  rendered  capable  of  being  swallowed 
without  their  natural  taste,  which  might  be  unpleasant,  being  per- 
ceived. Formerly  electuaries  consisted  of  a  great  variety  of  ingredients, 
often  very  unsuitable  to  be  taken  together.  In  the  preseiit  day  the 
few  electuaries  which  are  prescribed  are  much  simpler  in  their  compo- 
sition. Many  compounds  which  were  formerly  preserved  in  a  soft 
state  are  now  kept  in  a  hard  dry  condition,  and  termed  confections, 

ELEENCEPHOL.  A  substance  found  in  the  brain  of  man,  but  now 
believed  not  to  be  a  distinct  chemical  compound,  but  a  mixture  of 
oleine,  oleophosphoric  acid,  cerebric  acid,  and  cholesterin. 

ELE'GIT,  so  called  from  the  entry  of  its  award  upon  the  roll,  "quod 
elegit  sibi  executionem  "  (because  the  plaintiff  hath  chosen  the  writ  of 
execution),  is  a  writ  of  execution  fiiit  given  by  the  statute  Edw.  I., 
cap.  18,  but  the  operation  of  which  has  since  been  greatly  extended. 
It  is  directed  to  the  sheriff  of  the  county  where  the  defendant's  pro- 
perty lies,  and  commands  him  to  make  delivery  of  the  debtor's  huids 
and  all  his  goods  (except  oxen  and  beasts  of  the  plough)  to  the 
plaintiff. 

The  sheriff,  irnmediately  upon  the  receipt  of  this  writ,  empanels  a 
jury,  who  appraise  the  debtor's  lands  as  well  as  his  goods,  and  if  the 
goods  alone  are  insufficient  to  pay  the  debt,  then  the  sheriff,  upon  the 
findiug  of  the  jury,  delivers  the  lands  over  to  the  party  suing  out  the 
writ,  who  thereupon  becomes  what  in  law  is  termed  a  tenant  by  elegit, 
and  continues  to  occupy  them  until  the  whole  of  his  debt  and  damages 
are  satisfied.  The  tenant's  interest  in  the  land  is  only  a  chattel,  and  as 
such  goes  to  his  personal  representatives. 

Before  the  statute  of  Edward  I.  a  judgment  creditor  could  only  have 
obtained  satisfaction  of  his  debtor's  goods  by  the  writ  of  Jieri  facias, 
and  of  the  present  profits  of  his  lands  by  a  levari  facias;  but  as  the^ 
latter  writ  did  not  extend  to  the  possession  of  the  lands  themselves,  a' 
defendant  might,  if  he  tiiought  proper,  alien  the  property,  and  thus 
oust  the  plaintiff  of  his  remedy.  This  has,  with  other  defects,  been 
remedied  by  the  statute  1  &  2  Vict  c.  110. 

When  the  judgment  is  satisfied  out  of  the  estate,  the  defendant  xnay 
recover  his  hmds  either  by  an  action  of  ejectment,  or  by  a  suit  in  equity. 
(Blackst.  Comm.  Mr.  Kerr's  ed.,  vol.  iii  p.  467.) 

ELEGY,  from  the  Greek,  ^legos  {(^^ryos,  whence  ^Afyuop),  in  English 
commonly  means  a  short  poem  composed  on  some  person's  death ; 
also,  in  a  more  general  sense,  any  mournful  or  serious  poem,  as,  for 
instance,  Gray's  '  El^gy  in  a  CounUy  Church-yard.'  The  Greek  word, 
SUgos,  is  properly  a  strain  of  lament ;  degeion,  the  form  of  versification 
in  which  sucn  strains  were  first  composed  by  the  Greeks,  that  is,  the 
combination  of  an  hexameter  and  a  pentameter  (conunonly  called  long 
and  short)  verse ;  degeia,  a  poem  inade  up  of  such  verses.  (MuUer, 
'  Hist  of  lit  of  Greece.')  The  elegiac  was  the  first  variation  from  th^ 
hexametral,  or  epic,  measure ;  and  this  change  of  form  corresponded 
with  a  change  of  subject :  the  poet  in  epic  composition  keeping  him- 
s^  and  the  workings  of  his  own  mind  out  of  sight ;  while  on  the 
contrary,  the  free  and  full  expression  of  the  poet's  feelings,  as  affected 
by  external  circumstances,  constituted  the  essence  of  the  Greek  elegy. 
Hence  arises  its  variety ;  the  el^es  of  Callinus  and  Tyrtieus  (the 
earliest)  being  political  and  warlike;  of  Mimnermus,  contemplative 
and  melancholy ;  of  Theognis  and  Solon,  moral  and  political,  &c.  It 
was  at  first  more  peculiarly  appropriated  to  social  meetings,  and  there- 
fore equally  fit  for  topics  of  political  and  local  interest,  and  for  those 
which  refer  to  the  common  feelings  of  our  nature,  as  love,  regret  for 
the  perishablenees  of  himoan  things,  exhortations  to  the  enjoyment  of 
the  present  hour,  and  the  like.  The  elegiac  wras  also  a  favourite 
measure  for  epigrams,  that  is,  taking  the  word  in^ts  proper  sense^ 
inscriptions.    [Epigram.] 
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Oatullus  ia  the  first  Latin  elegiac  writer  of  any  note;  he  was 
followed  by  TIbullus,  Propertius,  and  Ovid,  vfith.  many  others  of  the 
Augustan  age,  whose  poems  are  either  totally  lost,  or  have  only  come 
down  to  us  in  fragments.  With  them  political  and  moral  subjects  find 
no  place ;  the  elegiac  verses  of  Catullus  (a  small  part  of  his  poems)  are, 
for  the  most  part,  either  mournful  or  satiricai ;  those  of  the  other 
poets  above  named  are  chiefly  devoted  to  love,  fortunate  and  unfortu- 
nate. Ovid,  however,  has  taken  a  wider  scope  of  personal  feelings  in 
his  Epistles  from  Fontua,  and  of  historical  and  myUiological  learning 
in  his  Fasti 

ELEMENT.  In  chemistry  this  term  is  applied  to  such  substances 
as  cannot  be  resolved  into  two  or  more  simpler  kinds  of  matter.  Thus 
by  no  analytical  processes  can  anything  different  from  themselves  be 
separated  icom  gold,  silver,  sulphur,  or  iron,  and  therefore  these  sub- 
stances are  termed  elements,  whilst  potash,  common  salt,  and  lime 
are  compounds,  because  they  can  be  resolved  respectively  into  potas- 
sium and  oxygen,  sodium  and  chlorine,  and  colciiun  and  oxygen. 
Eveiy  substance  which  does  not  thus  admit  of  analysis  must  be 
regarded  as  an  element ;  in  early  periods  in  the  history  of  chemistry 
many  substances  were  classed  as  elements  which  have  since  been 
proved  to  be  compounds,  and  it  is  not  impossible  that  the  progress  of 
knowledge  may  enable  us  thus  to  resolve  some  of  the  elements  of  the 
present  day,  nevertheless  the  probability  of  such  an  occurrence  is  at 
present  exceedingly  remote.  About  sixty-two  elementary  forms  of 
matter  are  now  known;  for  a  list  of  them,  see  Atoiqo  Theory. 

ELEMI,  a  resin,  of  which  there  are  two  or  more  sorts,  brought 
from  different  parts  of  the  world,  and  apparently  produced  by  dif- 
ferent kinds  of  trees.  The  West  Indian  or  American  elemi  is  com- 
monly referred  to  the  Amyris  elemi fet'a  (Linn.),  but  the  very  existence 
of  such  a  species  is  doubtful,  iinless  it  be  syn(»iymous  with  the 
Amym  Plumieri  (Dec.),  of  the  Antilles,  and  the  leica  Icicariba  of 
BrazU.  The  East  Indian  elemi  is  obtained  from  the  Amyris  eeylanica, 
Balaamodendron  zeyktnicum  of  Kunth.,  Terebinth  (Ret9!.)>  while  a  third 
sort,  called  African,  or  elemi  verum,  is  referred  to  the  Eleagnui 
hortenaU,  A  substance  resembling  elemi,  and  capable  of  being  applied 
to  similar  purposes,  may  be  procured  from  several  plants.  West 
Indian  elemi  occurs  in  irregulsTHshaped  small  pieces,  which  nDi  into 
masses,  of  a  yellowish  colour,  of  an  agreeable  odour,  which  is  most 
perfectly  developed  by  the  application  of  heat.  The  consistence  is  at 
first  soft,  but  it  hardens  with  age,  and  even  becomes  brittle,  losing 
some  of  its  odour.  Specific  gravity  1*088.  It  seems  to  contain  a 
principle  termed  elemine.  Elemi  is  recommended  as  an  ointment, 
but  it  is  chiefly  used  to  form  pastilles,  or  to  bum  as  incense. 

A  seaUng-wax,  into  the  composition  of  which  elemi  largely  enters,  if 
applied  to  cover  the  tops  of  the  corka  of  ¥dne  bottles,  is  said  to  be  an 
efficient  preventive  of  the  attacks  of  the  small  beetles  (thought  to  be 
introduced  into  wine-ceUars  along  with  the  sawdust  sometimes  used  in 
packing  the  bottles),  which,  eating  through  the  corks,  cause  the  entire 
loss  of  the  wine.  Some  believe  the  destruction  of  the  corks  to  be 
caused  bv  the  action  of  the  wine. 

ELEMI-RESIN.  A  product  obtained  from  the  Amyris  elemifera  of 
the  West  Indies,  and  from  the  Oeylanica  of  the  East  Indies.  Hess 
gives  the  formula  C,oHioO,  whilst  Hose  assigns  to  it  CfoHa^O.  Elemi 
is,  however,  most  probably  a  mixture.  It  is  known  to  contain  two 
resins,  one  soluble  in  cold  alcohol  and  crystallisable,  the  other  amor- 
phous and  containing  a  less  projiortion  of  carbon. 

^  The  specific  gravity  of  elemi  is  1*03.  When  distilled  with  water  it 
yields  a  limpid,  colourless,  inflammable  oil,  which  rotates  the  plane 
of  polarisation  to  the  left,  boils  between  330°  and  34 5*"  Fahr.,  has  a 
specific  gravity  of  '849,  and  possesses  the  same  composition  as  oil  of 
turpentine.  With  hydrochloric  acid  it  forms  an  artificial  camphor  of 
the  formula  GipH.H  CI. 

ELENCHUS,  the  Latin  form  of  the  Greek  denchot  {t^keyxos),  and 
commonly  translated  by  the  woixls  Oirgumeniumf  inmdntixif  eonfiUatio, 
and  demonstratio,  is  a  term  of  frequent  use  in  the  Aristotelian  system 
of  logic,  and  signifies  argument,  i*eplioation,  refutation,  or  the  point, 
subject,  or  natiire,  of  dispute  or  demonstration.  (8ee  the  authorities 
cited  in  Valpy's  edition  of  Stephens's  Greek  Thesaurus  under 'CX^X<"-) 
Aristotle  defines  elenchot  as  "a  syUogism  of  contradiction,''  that  is,  an 
argument  alleged  in  opposition  to  another ;  and  Mr.  Thomas  Taylor,  in 
his  translation  of  the  'Organon,'  considers  the  Greek  term  to  be 
precisely  equivalent  to  redargulio  in  Latin.  By  some  of  the  early 
EDgliah  authors  the  noun  eleneh  is  used  in  a  similar  sense,  and  also 
the  verb  eUncMee,  meaning  to  argue  with  captious  or  sophistical  oppo- 
sition. (Johnson's '  Diet.')  In  the  two  la^t  books  of  the  '  Orgaiion,' 
entitled  JJepl  T&y  ^<^<mKmy  'K\4yxvf,  Aristotle  minutely  classifies  and 
discusses  the  various  kinds  of  sophistical  elenchi,  or  modes  of  argu- 
ment, used  by  contentious  sophists.  The  sophism  which,  in  scholastic 
phraseology,  is  designated  ignoratio  elenM,  that  is,  a  real  ignorance  of,  a 
mistaking,  or  sinister  deviation  from,  the  argument,  or  question  under 
<liBCus.sion,  consists  in  proving  something  irrelevant,  and  which,  aa  it  may 
ha  true  without  affecting  the  truth  of  the  real  pi-oposition,  with  which  it 
has  no  necessary  connection,  does  not  determine,  though  it  may  seem  to 
determine,  the  question.  Aristotle  includes  under  this  designation  the 
introduction  of  anything  extraneous  to  the  point  in  dispute  (^&  roO 
vpdyfiaros) ;  the  disproving  of  what  is  not  asserted,  as  well  as  the 
proving  of  what  is  not  denied  Examples  of  this  species  of  sophism 
are  of  very  frequent  occurrence  in  discoimses  which  display   the 


rhetorical  artifice  of  appealing  to  passions  and  prejudices,  and  resort 
to  injurious  imputations,  or  ludicrous  and  satirical  illustration ;  eepe- 
cially  in  religious,  political,  and  forensic  disputations,  which  affect 
individual  interests  and  feelings,  and  in  which  the  predominant  desire 
is  not  the  exhibition  of  truth,  but  merely  the  obtaining  of  victory; 
for  a  disingenuous  disputant  when  excited,  and  conscious  of  the 
superiority  of  liis  adversary's  argument,  strives  to  elude  conviction  by 
the  stratagem  of  deploying,  and  seeks  to  gain  a  sinister  advantage  and 
triumph,  by  proving  or  disproving,  not  the  real  proposition  in  question, 
but  one  or  more  which  in  some  way  are  apparently  involved  or  im- 
plied,  so  aa  to  create  the  assumption  of  identity.  The  following 
instance  is  given  by  Dr.  Kirwan  ('  Essay  on  Logic,'  vol.  iL  p.  440) : 
^*  Paschal  arguing  against  atheiam  insists  iJbat  it  is  more  dangerous  than. 
theism,  whereas  the  point  in  debate  is  the  truth,  and  not  the  prudenet 
of  either  systenL  Some  Christian  sects  use  similar  arg^mento." 
Mistake  or  misrepresentation  of  the  question  to  be  determined,  and 
the  consequent  proving  of  what  is  not  to  the  purpose,  are  also  common 
in  didactic  and  conversational  discussions,  and  the  sophiams  of  petitio 
'priwnpii  and  non  causa  pro  causa  are  frequently  combined  wi^  the 
ignoratio  elenchi*  In  all  cases  of  irrelevant  conclusion,  when  some* 
thing  is  proved  which  does  not  in  reality  contradict  the  adversary's 
proposition,  the  latent  fallacy  is  best  exposed  by  showing  that  both 
propositions  may  be  equally  true  (Archbishop  Whately  s  '  Logic ') ; 
and  the  best  means  of  preventing  sophistical  deception  of  this  nature 
is  to  keep  the  attention  constantly  fixed  upon  the  precise  pcHnt  of 
dispute,  neither  wandering  omselves,  nor  suffering  our  opponent  to 
wander  or  make  any  substitution.  (Dr.  Watts's '  Logic.')  In  dramatieal 
writing  the  ignoratio  elenchi,  or  as  it  is  otherwise  called,  the  quid  pro 
quo,  is  frequently  adopted  as  a  very  effective  expedient  for  the  pro- 
duction  of  laughter.  Numerous  and  long  continued  instances  of  con- 
sistent dialogue,  displaying  the  most  ingenious  and  amusing  4quivoqne 
or  cross-purposes,  are  to  be  found  in  the  comedies  of  Kolidre,  the 
Bource  of  amuaement  being  in  each  party's  ^'  ignorance  of  the  question  " 
about  which  the  other  is  concerned. 

ELEPHANTIASIS  (^Xc>ar  and  iKtipamlains),  dephani  and  dq^hant 
disease,  so  called  partly  on  account  of  some  supposed  resemblance  of 
the  diseased  skin  to  that  of  the  elephant,  but  principally  from  the  for- 
midable nature  of  the  malady.  It  is  disgusting  to  the  sight,  says 
AretaBUS,  and  in  all  respects  terrible,  like  the  beast  of  similar  name. 

The  term  is  now  commonly  applied  to  two  different  diseases ;  first, 
to  a  peculiar  disease  of  the  skin,  one  of  the  most  formidable  of  the 
dreadful  cutaneous  affections  which  occur  in  hot  climates,  and  more 
particularly  where  agriculture  and  the  arts  of  civilisation  are  imperfectly 
advanced ;  and  secondly,  to  a  pecidiar  disease  of  the  leg,  which  be- 
coming enormously  tumid,  is  conceived  to  bear  some  resemblance  to 
the  leg  of  an  elephant. 

The  first  distemper,  elephantiasis  properly  so  called,  is  a  tubercular 
disease  of  the  skin.  The  tubercles  present  a  shining  appearance ;  they 
are  of  different  sises,  asd  are  of  a  dusky  red  or  Uvid  oolour  on  the  face, 
ears,  and  extremities.  The  tubercles  are  accompanied  with  a  thickened 
and  rugous  state  of  the  skin,  a  diminution  or  total  loss  of  its  sensibility, 
and  a  falling  off  of  all  the  hair  excejpting  that  of  the  scalp. 

The  disease  is  wholly  unknown  in  this  country.  It  is  described  as 
slow  in  its  progress,  sometimes  continuiug  several  years  without 
materially  deranging  the  functions,  but  gradually  producing  an  extra- 
ordinary degree  of  deformity.  The  following  is  Uie  description  com- 
monly given  of  this  formidable  malady ;  but  there  is  reason  to  believe 
that  the  piotm*e  is  much  exaggerated. 

The  alas  of  the  nose  become  swelled  and  scabrous ;  the  nostrils  are 
dilated ;  the  lips  are  tumid ;  the  external  ears,  particularly  the  lol>es, 
are  enlarged  and  thickened,  and  beset  with  tubercles ;  the  skin  ot  the 
forehead  and  cheeks  grows  thick  and  tumid,  and  forms  l^|^<uid  pro- 
minent rugsD,  especially  over  the  eyes ;  the  hair  of  the  ^^^rows,  the 
beard,  the  pubes,  axillsD,  &c.,  falls  off;  the  voice  becomes  hoarse  an*! 
obscure ;  and  the  sensibility  of  the  parts  affected  is  obtuse  or  totally 
abolished,  so  that  pinching  or  puncturing  them  gives  no  uneaaine^. 
This  disfiguration  of  the  countenance  suggested  the  idea  of  the  features 
of  a  satyr  or  a  wild  beast ;  whence  the  disease  was  by  some  called 
Satyriasis,  and  partly  also  on  account  of  the  excessive  libidinous  dispo- 
sition said  to  be  connected  with  it ;  and  by  others  Leontiasis,  from  the 
laxity  and  wrinkles  of  the  skin  of  the  forehead,  which  resembles  the 
prominent  and  flexible  front  of  the  lion. 

As  the  malady  proceeds,  the  tubercles  begin  to  crack,  and  at  length 
to  ulcerate;  ulcerations  also  appear  in  the  throat  and  in  the  nose, 
which  sometimes  destroy  the  palate  and  the  cartilaginous  septum;  the 
nose  falls ;  and  the  breath  is  intolerably  ofiiensive ;  the  thickened  and 
tuberculated  skin  of  the  extremities  becomes  divided  by  fissures^  and 
ulcerates,  or  is  corroded  under  dry  sordid  scabs,  so  that  Ae  fingers  and 
toes  gangrene  and  separate  joint  after  joint. 

The  large  misshapen  leg.  which  is  also  often  termed  elephantiasis, 
arises  from  a  repeated  effusion  and  collection  of  a  lymphatic  and 
gelatinous  matter  in  the  cellular  membrane  under  the  skin,  in  conse- 
quence of  inflammation  of  the  lymphatic  glands  and  vessels.  The  skiu 
itself  is  much  thickened  in  the  protracted  stages  of  the  disease,  and  its 
vessels  become  greatly  enlarged ;  its  surface  grows  dark,  rough,  and 
sometimes  scaly.  As  the  efiusion  first  takes  place  after  a  febrile 
paroxysm,  in  which  the  inguinal  glands  of  the  side  about  to  be  affected 
are  inflamed,  and  the  limb  is  subsequently  augmented  in  bulk  by  a 
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repetition  of  those  attacks.  Dr.  Hendy  termed  the  malady  the  glandular 
disease  of  Barbadoes,  in  which  island  it  is  endemicaJ.  In  England  it  is 
often  called  the  Barbadoes  leg.  Except  when  these  paroxysms  occur, 
the  functions  and  constitution  of  the  patient  are  not  mainly  injured, 
and  they  often  live  many  years,  incommoded  only  by  carrying  about 
"  such  a  troublesome  load  of  leg." 

In  this  country  the  disease  is  only  seen  in  its  inveterate  stage,  after 
repeated  attacks  of  the  fever  and  effusion  have  completely  altered  the 
organisation  of  the  integuments  of  the  limb,  and  rendered  it  altogether 
incurable.  In  this  state  the  swelling  is  hard  and  firm,  does  not  pit  on 
pressure,  and  is  entirely  free  from  pain.  The  skin  is  thickened  and 
much  hardened ;  its  blood-vessels  are  enlarged,  particularly  the  external 
veins,  and  the  lymphatics  distended;  and  the  cellular  substance  is 
flaccid  and  sometimes  thickened,  and  its  cells  much  loaded  with  a 
gelatinous  fluid.  The  muscles,  tendons,  ligaments,  and  bones,  are 
gonemlly  in  a  sound  state. 

In  this  advanced  stage  the  disease  is  altogether  irremediable.  Little 
success  indeed  seems  to  have  attended  the  practice  employed  in  the 
earlier  stages,  which  has  chiefly  been  directed  to  alleviate  the  febrile 
paroxysms  by  laxatives  and  diaphoretics,  and  subsequently  to  strengthen 
the  system  by  cinchona.  Local  bleeding  has  not  been  employed ;  but 
after  the  fever  and  inflammation  have  subsided,  the  practice  of  binding 
the  limb  in  a  strong  bandage  is  strongly  recommended  as  the  best 
means  of  exciting  absorption,  and  of  reducing  the  swelling.  (Dr. 
Bateman's  *  Practical  Synopsis  of  Cutaneous  Diseases.') 
ELEVATION,  ANGLE  OF.  [Altitude.] 
ELEVATION  IN  ARCHITECTURE.  [Desiox,  ArchtTBCTural.] 
ELEUSI'NIA,  the  great  mystic  festival  of  Demeter  [Demetkr] 
celebrated  at  Athens  and  Eleusis  in  the  month  Boedromion  (Sep- 
tember) :  the  most  important  and  solemn  religious  festival  of  Greece. 
The  lesser  mysteries  were  celebrated  in  the  month  of  Elaphebolion 
(March)  at  Agrsc,  on  the  Ilissus,  and  were  a  sort  of  preparation  for  the 
Eleusinia. 

The  great  festival  began  on  the- 15th  Boedromion,  and  lasted  nine 
days  both  at  Athens  and  EUeusis.  The  first  day  was  called  the  assem- 
bling {itryvpfAAs) ;  on  it  all  who  had  been  initiated  in  Elaphebolion  were 
assembled  at  Athens  and  invited  to  complete  their  sacred  duty.  The 
second  day  was  named  &\d59  ix{ffrrm,  **  to  the  sea  ye  initiated !  "  from 
the  words  of  the  proclamation,  by  which  they  were  admonished  to 
purify  themselves.  This  purification  took  place  in  the  ftttoi,  two 
streamlets  of  salt  water  running  into  the  gulf  of  Salamis,  and  which 
separated  the  territory  of  Eleusis  from  the  rest  of  Attica.  The  third 
day  was  called  tis  X^xyi  fi^oTai,  from  some  ceremonies  imitative  of  the 
marriage  of  Persephone,  which  took  place  on  that  day.  On  the  fourth 
day  there  was  a  procession,  in  which  a  vessel  filled  with  poppy  heads 
and  pomegranates,  emblems  of  fertility,  was  placed  on  a  waggon  drawn 
by  oxen,  and, followed  by  women  bearing  other  mystic  emblems.  The 
fifth  was  called  the  "day  of  the  torches,"  XofiviSwy  iifi4f>a,  on  account 
of  a  lampadephoria,  or  torch-procession,  in  which  the  initiated,  clad  in 
purple  robes  and  crowned  with  myrtle,  marched  two  and  two  round 
the  temple,  followed  by  the  w^orshippers  bearing  torches,  symbolising, 
as  is  supposed,  the  wanderings  of  Demeter  in  search  of  Persephone. 
The  initiation  took  place  on  the  sixth  and  seventh  days  of  the  feast. 
The  sixth  day,  which  was  called  lacchos,  was  the  ciiiei  day  of  the 
Eleusinia.  On  this  day  the  statue  of  lacchos  was  carried  in  procession 
from  the  Cerameicus  to  Eleusis,  attended  by  vast  crowds  of  shouting 
followers.  It  was  during  the  night  succeeding  this  day  that  the  wor- 
shippers were  initiated  into  the  inner  mysteries.  On  the  following 
day,  which  was  named  the  return  of  the  fully-initiated  (poffrovaty  oi 
Mirrcu),  the  statue  of  laochos  was  carried  back  again,  and  the  initiated 
returned  in  arocession  to  Athens,  exhibiting  the  most  tumultuous 
revelry.  tH^  eighth  day  was  called  Epidauria,  in  honour  of  -^Iscu- 
lapius,  who  did  not  arrive  from  Epidaurus  to  be  initiated  until  after 
the  return  of  the  Epoptse,  and  it  was  observed  as  a  sort  of  supple- 
mental day  of  initiation.  The  ninth  day  was  called  it\i\fuixi^.  The 
ceremony  of  this  day  consisted  in  the  symbolical  OTtrturfting  of  two 
vessels  filled  with  wine  and  water,  the  owemoiiy  \mag  aoeonpOBied 
with  certain  mystic  rites, 

The  persons  initiated  ai  tfcs  lemer  mysteries  were  called  fiitrreu, 
from  fixw  "  to  close  up/'  becaose  they  were  bound  to  strict  silence ;  those 
who  had  passed  through  the  Eleusinian  ceremonies  were  called  i'it6nrrau 
or  t<popoiy  "  contemplators,"  because  they  had  been  admitted  to  see  the 
sacred  objects ;  thi^  were  also  hailed  aa  happy  and  fortunate  (c^ScU^tM^f , 

Of  the  nature  of  the  initiation  nothing  is  certainly  known.  It  is 
probable  that  some  notions  were  imparted  of  a  future  state  of  existence. 
But  even  this,  though  stated  by  early  writers,  is  by  no  means  clear ; 
and  there  seems  to  be  little  ground  for  supposing  with  Warburton 
(Div.  Leg.  of  Moses,  b.  ii.  §  iv.)  that  the  ultimate  secret  was  the  unity 
of  the  Godhead.  It  may  however,  from  the  general  tenor  of  the  various 
references,  be  inferred  that  the  secrets  were  of  an  elevating  rather  than 
a  debasing  character,  and  that  their  tendency  was  to  raise  the  con- 
ception of  the  nature  of  human  life,  its  purpose,  audits  duties.  Every 
Athenian  was  obliged  to  pass  through  these  ceremonies  once  in  the 
course  of  his  life.  Bastards,  slaves,  and  prostitutes,  as  well  as  strangers, 
and  in  later  times  Christians  and  Epicureans,  were  excluded  from  the 
Eleusinia.  To  reveal  any  of  the  mysteries,  or  to  apply  to  private 
purposes  any  of  the  hallowed  solemnities,  was  considered  a  capital 


crime.  The  priests  at  Eleusis  belonged  to  the  house  of  the  Eumolpida;. 
The  chief  priest  was  called  the  Hierophant,  the  second  in  rank  the 
Torch-bearer  (5a8ovxoj),  the  third  the  Sacred  Herald  (UpoielipvQ,  and 
the  fourth  the  Altar -priest  {6  iitX  fiwfi^), 

ELGIN  MARBLES,  the  designation  given  to  a  collection  of  ancient 
sculpture,  chiefly  from  the  Acropolis  of  Athens,  whence  it  was  obtained 
by  the  Elarl  of  Elgin  (who  had  been  the  English  ambassador  to  Turkey) 
between  the  yeani  1801  and  1812.  This  collection  was  purchased  in 
pursuance  of  an  act  of  the  legislature,  dated  July  1st,  1816,  for  the 
sum  of  35,000^.,  and  is  now  deposited  in  the  British  Museum,  in  what 
are  designated  the  First  and  Second  Elgin  Rooms. 

The  Parthenon,  or  Temple  of  Pallas  Athene  at  Athens,  whence  the 
more  important  of  these  sculptiu-eswere  obtained,  was  built  during  the 
administration  of  Pericles,  about  the  year  B.C.  448.  It  was  constructed 
entirely  of  white  marble  from  Mount  Pentelicus;  Callici-ates  and 
Ictinus  were  its  architects ;  and  its  sculptures  were  produced  pai'tly 
by  the  hand  and  partly  under  the  direction  of  Phidias. 

The  sculptures  of  the  Parthenon  in  the  Elgin  collection  are  of  three 
descriptions :  Metopes ;  a  portion  of  the  Frieze  of  the  ceila ;  and 
Statues  and  their  parts  from  the  tympana  or  pediments. 

The  Mdopes  are  fifteen  in  number,  from  the  frieze  of  the  peristyle 
on  the  southern  side  of  the  building,  and  bear  reference  to  the 
contest  between  the  Centaurs  and  the  Lapithfc.  [Centaurs.*]  There 
is  a  sixteenth  Metope,  placed  as  No.  0 ;  but  it  is  a  cast  from  one 
now  in  the  Museum  of  the  Louvre  at  Paris,  the  original  of  which, 
formerly  belonging  to  the  same  series,  was  purchased  (for  25,000  francs) 
for  that  collection  in  1818,  at  the  sale  of  the  Count  de  Choiseul 
Gouffier,  who  before  the  French  Revolution  had  been  his  king's 
ambassador  in  Turkey.  The  Metopes  are  executed  in  high  relief,  and 
are  the  finest  examples  of  that  style  in  existence.  The  admirable  art 
displayed  in  their  design  and  execution,  and  their  exquisite  adaptation 
to  the  position  they  originally  occupied,  have  been  pointed  out  in  the 
article  Alto-Rilievo,  col.  252,  et  seq.,  where  an  engraving  is  given  of 
one  of  them  (No.  2).  We  add  here  an  engraving  of  No.  12,  which  is 
especially  admirable  for  the  accurate  expression  of  the  dying  Greek 


[Metope,  No,  12.] 

The  most  interesting  of  i!se  Metopes  are  Kos.  3, 11, 12,  and  13.    The 
three  last  mentioned  aroi  the  fiuest  in  point  of  execution. 

In  an  uninterrupted  series  of  very  low  r^ef ,  placed  round  the  cella, 
immediately  below  the  cieiling  of  the  porticoes  of  the  Parthenon,  was 
the  Frieze f  representing  the  solemn  quinquennial  procession,  called  the 
Panathensea.  The  procession  was  r^esented  as  advancing  in  two 
parallel  columns  from  west  to  eMt,  one  along  the  northern,  the  other 
along  the  southern  side  of  the  temple,  and  facing  inwards  after  turning 
the  two  angles  of  the  MHern  frMrty  and  meeting  towards  its  centre. 
Suoli  was  the  frieze  in  its  original  position,  when  it  formed  an  uninter- 
rupted series  of  sculptured  slabs,  524  feet  in  extent  and  3  feet  4  inches 
high  :  the  base  of  the  slabs  was  40  feet  from  the  floor  of  the  platfonn. 
Of  its  remains  the  Elgin  collection  possesses  an  extent,  in  slabs  and 
fragments  of  marble,  beginning  at  No.  17,  of  rather  more  Uian  249  feet, 
with  a  continuation  of  plaster  casts  of  more  than  76  feet.  The  greater 
part  of  the  last  are  from  portions  of  the  sculpture  which  were  not 
brought  away,  including  a  single  slab.  No.  23,  which  likewise  belonged 
to  the  Count  de  Choiseul,  now  in  the  Museum  of  the  Louvre;  all 
forming  a  total  of  representation  from  the  frieze  of  very  near  826  feet. 
The  bas-reliefs  which  at  present  compose  the  frieze  in  the  Elgin  Room, 
as  far  as  they  extend,  are  placed  in  the  same  order  in  which  they  were 

*  The  two  representations  of  Centaurs  and  Lapitbie  fighting,  given  under 
CsxTAvus,  should  have  been  described  as  Metopes  from  tlie  Thtseum^  not  the 
Parlhenon*  > 
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originally  seen  upon  the  Parthenon.  Those  on  the  principal  front  of 
the  temple,  namely,  the  east,  are  placed  first,  then  follow  those  of  the 
north,  and  lastly  those  of  the  west  and  south.  They  are  arranged,  m 
short,  in  the  same  manner  in  which  the  spectator  viewed  them  as  he 
approached  the  temple  by  the  east,  and  wzvlked  round  it  by  the  north, 
w^,  and  south.  But  the  spectator  in  the  Elgin  Room  has  to  keep  in 
mind  that  what  formerly  surrounded  an  exterior  wall  now  lines  the 
interior  of  a  room.  For  some  remarks  on  their  artistic  character,  see 
the  article  Alto-Rilievo,  already  referred  to. 

The  dabs  17  to  24,  form  the  eastern  frieze,  the  portion  which  occu- 
pied the  east  end  of  the  temple.  The  figures  on  slab  17,  the  Virgins 
of  Attica,  head  the  procession  from  the  southern  frieze.  The  slab  19, 
the  longest  in  the  collection,  stood  immediately  above  the  eastern 
entrance  or  door,  and  was  the  centre  of  the  composition.  In  this  slab, 
upon  the  left,  a  Priestess  is  represented,  supposed  to  be  the  wife  of 
the  principal  archon,  or  chief  magistrate  of  Athens,  in  the  act  of 
receiving  from  two  canephori,  or  bearers  of  the  mystic  baskets,  the 
articles  serving  for  the  rites  of  sacrifice.  To  her  left  stands  the 
Archon,  in  a  drapery  which  reachea  from  the  head  to  the  feet,  receiving 
from  the  hands  of  a  youth  a  piece  of  cloth  folded  in  a  square  form  in 
numerous  thicknesses,  conjectured  to  be  the  peplus,  or  embroidered 
veil,  the  sail  of  the  Panathenaic  ship,  and  the  principal  ornament  of 
the  procession.  On  each  side  of  the  groups  which  represent  the 
priestess  and  archon  are  various  seated  figures,  among  which  ZeuB,< 
Pallas  Athene,  Triptolemus,  vEsculapius,  and  Hygeia  are  the  most 
conspicuous.  Another  train  of  females  head  the  procession  as  it  comes 
from  the  northern  frieze ;  and  here  the  sculptures  which  adorned  the 
eastern  front  of  the  Parthenon  terminate.  This  part  of  the  frieze  is 
greatly  mutilated ;  but  the  explanation  of  it  is  aided  by  some  drawings 
of  the  Parthenon  made  in  1674,  by  Jacoties  Carrey  for  the  Marquis  de 
Nointel,  at  a  time  when  the  sculptures  were  a  little  more  perfect. 
These  drawings  are  in  the  Imperial  Library  at  Paris,  and  copies  of 
them  are  in  the  British  Museum. 

From  the  Nointel  drawings  it  appears  that  the  virgins  who  led  the 
procession  from  the  northern  frieze,  like  those  on  the  southern  side, 
were  followed  by  oxen  led  as  victims ;  the  foreigners  settled  in  Athens 
were  likewise  represented,  with  the  players  on  the  flute  and  lyre; 
and  a  troop  of  citizens  closed  the  train  of  persons  on  foot.  But  all 
these  have  disappeared.  Nineteen  slabs  and  a  large  portion  of  the 
northern  frieze  fell  when  the  Acropolis  was  besieged  by  the  Venetians 
in  1687,  and  these  subjects  were  amongst  them.  The  slabs  with  which 
the  remains  of  this  frieze  now  open,  Nos.  25  to  81,  consist  of  chariots 
and  charioteers  in  action,  followed  by  a  train  of  horsemen,  Athenian 
citizens  of  the  second  class,  who  served  in  the  cavalry.  This,  the 
most  beautiful  portion  of  the  whole  frieze,  extends  from  No.  32  to  46  ; 
in  the  forms  and  actions  of  the  horses,  in  the  attitudes  and  costumes 
of  the  riders,  and  in  the  distribution  of  the  figures,  the  sculptors  sfeem 
to  have  reached  the  highest  excellence  of  their  art  in  the  department 
of  low  reliel     (See  cuts  of  No.  45,  under  Alto-Rilievo,  coL  257,  and 


No.  39  below.)  The  bridles  of  the  horses,  in  many  of  the  slabs  here 
referred  to,  were  originally  of  gilded  bronze,  as  appears  by  the  holes 
left  in  the  marble.    Small  pieces  of  the  bronze  itself  were  found  by 


[Slab,  No.  39.] 

Lord  Elgin's  formatori  when  taking  moulds  for  him  from  this  part  of 
the  frieze  in  its  original  position. 

A  single  slab  (but  of  exquisite  beauty,  No.  47,  see  cut  of  the  prin- 
cipal figure,  Alto-Rilieyo,  coL  255),  is  all  which  the  Museiun  possesses 
in  marble,  of  the  western  frieze.  Plaster  casts  of  fourteen  slabs, 
which  form  the  remainder  of  the  western  frieze,  and  which  are  still 
attached  to  the  Temple,  follow  it,  numbered  48  to  61.  The  western 
frieze  extended  over  the  front,  and  over  the  antse  of  the  opirthodomos, 
or  back  chamber.  The  direction  of  the  figures  is  the  same  as  that  on 
the  north  side,  namely  from  right  to  left.  There  is  a  peculiarity,  too, 
in  the  frieze  of  the  west  end,  which  distinguishes  it  from  that  on  the 
north  and  south  sides  of  the  temple.  The  subjects  represented  on  the 
slabs  of  those  two  sides  run  one  into  another ;  that  is,  what  was  left 
imperfect  in  one  slab  is  completed  in  the  next ;  whereas  in  the  west 
end  the  subjects  are  nearly  complete  on  each  piece  of  marble.  The 
western  frieze  is  likewise  distinguished  from  those  of  the  two 
sides  of  the  temple  by  the  comparatively  few  figures  introduced 
into  it. 

"We  now  come  to  that  portion  of  the  frieze  which  enriched  the 
southern  side  of  the  Temple.     The  direction  of  the  figures  which 


[The  Fates.] 


form  it  is  from  left  to  right,  and  the  numbers  being  in  continuity  from 
the  western  frieze,  begin  with  the  end  of  the  procession,  and  extend 
from  62  to  90,  round  to  the  door  of  entrance  into  the  Elgin  Room  : 
these  slabs  have  been  greatly  injured.  In  this,  as  in  the  western 
frieze,  the  spectator  is  supposed  to  have  hia  face  turned  respectively 
to  the  north  and  south  sides  of  the  temple.  A  considerable  number 
of  the  slabs,  Nos.  62  to  77>  represent  horsemen ;  78  to  82  consist  of 
chariots;  a  collection  of  citizens  and  old  men,  corresponding  with 
those  of  the  northern  frieze,  but  more  numerous,  preceded  these ;  all, 
however,  but  a  single  fragment  of  four  women  (No.  83)  have  dis- 
appeared. In  the  slabs  and  fragments  numbered  84  to  90  we  see  the 
sacrificial  oxen,  and  upon  the  turn  of  the  slab  90  is  a  figure,  believed 


to  be  that  of  a  magistrate  looking  round  upon  the  proceasion  which 
follows  hinou  He  is  interposed  between  the  end  of  the  procession  on 
the  northern,  and  the  beginning  of  that  upon  the  eastern  frieze.  At 
the  end  of  the  room  are  a  few  casts  of  isolated  slabs  which  still  remain 
at  Athens. 

Of  the  Statua  and  fragments  from  the  tympana,  or  pedunente,  of 
the  Parthenon,  those  toward  the  southern  end  of  the  Elgin  Room, 
Nos.  91  to  98,  are  from  the  eastern  pediment,  the  allegory  of  which 
represented  the  Birth  of  Athene;  these  consist  of  the  neck,  the 
shoulders,  and  the  arms  of  the  figure  of  Hyperion  rising  from 
the  sea,  the  Horses  of  Hyperion,  the  magnifioent  recumbent 
statue  called    Theseus,    the    goddesses,    supposed    to    be    Demeter 
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and  Persephone,  Iris  with    her  veil  inflated,  Victory  winged,  the 
FateB,  and  the  head  of  one  of  the  Horses  of  Night.    Those  toward 


[One  of  the  Horses  of  Night.] 

the  northern  end,  Nos.  99  to  106,  are  from  the  western  pediment,  the 
allegory  of  which  represented  the  Contest  of  Pallas  Athene  and 


Poseidon  for  the  guardianship  of  Attica.  With  the  exception  of  the 
first  figure,  the  Ilissus,  or  River  God,  which  is  one  of  the  finest  Greek 
statues  remaining,  they  are  mere  fragments,  and  were  broken  in  an 
eflfort  to  remove  them  from  the  pediment  after  the  siege  of  1687.  The 
greater  part  were  recovered  by  Lord  El^  by  excavating  below  a 
house  which  had  been  built  out  of  the  ruins  beneath  the  pediment, 
and  which  he  had  purchased.  They  consist  of  the  torso  of  Cecrops,  a 
fragment  of  the  face  and  tlie  chest  of  Athene,  the  upper  part  of  the 
torso  of  Poseidon,  a  fragment  of  the  Ericthonian  Serpent,  the  torso  of 
Wingless  Victory,  and  the  lower  part,  or  rather  lap,  of  Leto. 

Between,  and  separating  the  sculptures  of  the  two  pediments  (No. 
119),  stands  an  imperfect  statue  of  a  youth  of  the  size  of  life,  of 
exquisite  workmanrfiip,  supposed  to  have  formed  part  of  a  group  of 
Dsedalus  and  Icarus ;  all  that  is  certainly  known  of  it  is,  that  it  came 
in  fragments,  and  from  the  Acropolis. 

Casts  from  the  temple  of  Theseus,  and  others  from  the  bas-reliefs 
of  the  choragic  monument  of  Lysicrates,  are  let  into  the  eastern  wall 
of  the  Elgin  Room,  the  first  above ;  the  latter  at  the  northern  end, 
below  the  Panathenaic  frieze. 

Of  the  remainder  of  the  Elgin  collection,  it  may  be'  sufficient  to 
name  a  few  marbles  of  highest  character,  such  as  the  colossal  statue  of 
Dionysus,  from  the  choragic  monument  of  Thrasyllus,  No.  Ill,  and 
the  Caryatide,  from  the  Temple  of  Pandrosus,  No.  128,  engraved  \mder 
Caryatddeb,  coL  639.    Of  architectural  fn^ments,  the  pieces  of  frieae 


[lllsaus.] 


from  the  treasury  of  Atreus,  at  Mvcense,  Nos.  177, 180,  are  the  most 
ancient ;  the  capital  and  portion  of  a  shaft.  No.  112,  give  a  notion  of 
the  magnitude  of  the  columns  of  the  Parthenon ;  and  the  capital 
and  shaft  from  the  temple  of  Erectheus,  No.  126,  present  the  most 
beautiful  example  of  the  Ionic  order  now  known.  The  fragment 
of  the  frieze  of  the  temple  of  Erectheus  is  also  one  of  the  most  valuable 
parts  of  the  collection.  Among  the  inscriptions,  the  Sigean,  written 
in  the  mqtst  ancient  Greek  characters,  and  in  the  Boustrophedon 
manner.  No.  107,  claims  the  first  place,  followed  by  nimierous  others 
relating  to  the  temples  and  bundings  of  Athens,  some  containing 
decrees  or  treaties,  and  a  few  inventories  of  the  treasurers  of  the 
Parthenon:  sepulchral  inscriptions,  urns,  and  stelae  abound  in  the 
collection ;  and  among  these  the  epitaph  on  the  warriors  who  fell  at 
Potida)a.  (Thucyd.  i.  68.)  Votive  bas-reliefs  and  ofierings  are  also 
preserved^l^^  in  large  number.  The  last  article  we  shall  name  is  a 
vessel  of  bSSatiful  form,  an  urn  of  bronze ;  it  was  found  in  a  timiulus 
situated  on  the  road  which  leads  from  the  Piraeus  to  the  Salaminian 
ferry  and  Eleusis,  enclosed  within  the  marble  vase  in  which  it  now 
stands,  and  in  it  was  a  deposit  of  burnt  bones,  a  lachrymatory  of 
alabaster,  and  a  sprig  of  myrtle  in  gold.  It  is  supposed,  from 
the  last  article,  to  have  contained  the  ashes  of  some  amatory  poet. 

The  possession  of  the  El^  collection  has  established  a  national 
school  of  sculpture  in  our  countiy,  founded  on  the  noblest  models 
which  human  art  has  ever  produced.  A  tribute  of  gratitude  is  due  to 
the  memory  of  the  nobleman  to  whose  exertions  the  nation  is  indebted 
for  it.  If  Lord  Elgin  had  not  removed  them,  the  greater  part  would 
long  since  have  been  totally  destroyed.  In  the  last  siege  of  Athens 
the  Parthenon  suffered  additional  damage. 

ELIMINATION.  This  word  is  from  dinUnare,  to  drive  out  of 
doors,  and  it  is  used  in  mathematics  to  signify  the  formation  of  an 
equation  or  equations  which  do  not  contain  a  certain  quantity,  by 
means  of  given  equations  which  do  contain  that  quantity. 

The  simplest  case  of  elimination,  and  therefore  the  best  adapted 
for  the  explanation  of  the  term,  is  the  following :  if  a  be  equal  to  b 
and  B  be  equal  to  o,  then  Ais  equal  to  c.  In  the  result,  B  is  eliminated. 
Any  operation  of  algebra  may  produce  elimination.  We  give  four 
instances  in  which  such  a  result  is  obtained  by  addition,  subtraction, 
multiplication,  and  division. 

1.  a;  +  y=12,  x  — y=8;  add,  2a?=20:  y  is  elimmated. 

2.  a?  +  2=o,  y  +  2=6;  subtract,  a;  — y=a —  6;  a  is  eliminated* 
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3.  a?y=a,  g—  =  6;  multiply,  o^=o^  :  y  is  eliminated. 

x    a 
i.  xi/=a,  yz=h;  divide,  "l—t'  y.Js  eliminated. 

The  process  of  elimination,  in  the  case  of  more  complicated 
equations,  becomes  difficult  and  frequently  impracticable.  So  much 
is  this  subject  connected  with  the  theory  of  equations,  that  a  treatise 
on  the  first  would  be  the  largest  portion  of  one  on  the  second.  The 
writings  on  this  subject  are  scattered,  but  most  works  on  algebra 
contain  all  that  is  absolutely  necessary. 

Elimination  is  an  essential  part  of  very  many  mathematical  pro- 
cesses :  and  in  the  present  article,  we  can  only  attempt  to  give  a  few 
general  notions,  such  as  may  help  a  student  to  connect  different 
portions  of  his  algebraical  reading. 

If  the  solution  of  equations  were  perfect,  so  also  would  be  elimination. 
Having  10  independent  equations  for  iiistance,  each  containing  x,  y, 
and  z,  if  we  could  choose  any  three,  and  from  these  three  find  x,  y,  and 
z,  we  might  substitute  these  values  in  the  remaining  seven  equations, 
and  thus  form  seven  equations  independent  of  x,  y,  and  z.  The 
general  rule  is  that  from  m  equations  can  be  formed  m— n  equations 
with  n  quantities  eliminated.  But  not  only  must  the  equations  be  inde- 
pendent of  each  other,  but  no  two  or  more  must  be  capable  of  what 
we  call  simultaneous  elimination.  Suppose,  for  instance,  x  and  y  never 
enter  into  a  set  of  equations  except  in  functions  of,  say,  s^  +  y*.  If 
then  we  make  a^  +  y*=p  and  substitute,  we  have  a  set  of  equations 
not  containing  either  x  or  y,  but  containing^.  If  by  means  of  one  of 
these  we  eliminate  p  from  the  rest,  the  process  which  does  this, 
applied  to  the  original  equations,  would  allow  of  our  eliminating  both 
X  and  y  by  one  equation  only. 

As  to  equations  which  are  not  purely  algebraical,  or  which  contain 
more  than  powers  or  roots,  or  combinations  of  them,  we  cannot  pretend 
to  say  that  there  is  any  organised  method  of  elimination  existing, 
except  that  of  solution.  For  example,  we  can  eliminate  x  between 
the  equations  x  =  log  (x  +  y),  and  sin  {x  +  y)  =  ^+x,  because  it  so 
happens  that  we  cap  find  y  from  the  first,  as  in  y=t'  —x;  and  this 
value  of  y  may  be  substituted  in  the  second.  But  if  the  first  equation 
had  been  «  +  2y=log  {x  +  y),  we  could  not  have  found  either  quantity 
in  finite  terms  of  the  other,  from  either  equation.  In  such  a  case,  we 
must  have  recourse  to  infinite  series ;  with  these  instruments,  elimi- 
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nation  is  always  theoretically  poaalble.  But  whether  the  results  pro- 
duced will  be  convergent,  and  otherwise  convenient  for  use,  must 
depend  upon  the  circumstancos  of  each  case.  When,  however, 
elimination  is  spoken  of^  elimination  in  finite  terms  is  generally 
understood. 

Let  us  now  take  simple  algebraical  equations,  and  suppose  a  pair  of 
them,  containing  x  and  y,  as  a:y=*--a;^— 2  =  0,  y-  +  x^— 6  =  0.  Let 
these  be  p=0,  Q=0,  and  proceed  as  in  finding  the  most  complicated 
common  divisor  of  F  and  Q.  And  first,  let  it  appear  that  there  is  a 
common  divisor  b,  and  let  p=b  a,  q=bb  ;  so  that  a  and  b  have  not 
any  common  algebraical  divisor.  These  equations  may  then  be  both 
satisfied  by  making  B=0,  which  being  only  one  equation  between 
X  and  y,  admits  of  an  infinite  number  of  solutions.  But  they  may  also 
be  satisfied  by  asO,  b=0,  the  method  of  treating  which  falls  imder 
the  next  case. 

Secondly,  let  there  be  no  algebraical  common  divisor.  Then,  if  we 
take  y  as  the  principal  letter,  tiiere  will  at  last  be  a  remainder  which  is 
a  function  of  x  only  :  let  this  be  x.  Now  it  is  easily  proved  that  when 
p  and  Q  vanish,  x  must  vanish  also  :  that  is,  no  values  of  y  can  make 
both  P  and  Q  vanish,  except  in  combination  with  values  of  x  which 
make  z  vanish.  All  the  required  values  of  x,  then,  satisfy  x  =  0.  But 
is  the  converse  true,  and  are  all  the  roots  of  x=0  capable  of  com- 
bination with  values  of  y,  so  as  to  satisfy  both  equations  ?  This 
question  will  require  some  consideration. 

In  t^e  preceding  process,  when  y  is  made  the  principal  letter,  we 
have  generally  this  alternative,  either  to  introduce  fractional  functions 
of  X  into  the  result,  or  else  to  employ  multipliers  beforehand  to  avoid 
it :  these  multipliers  will  be  functions  of  x.  Let  us  allow  of  fractional 
functions  of  x,  and  suppose  the  process  to  be  as  follows : — 

P  )  Q  (  Ml 

H,)P(M, 

N,  )  Ni  (  M3 

X 

We  have  then — 

Q=Mi  p    +Ni 

P  =  Mj  N,  -I-  N, 

Nj  =  Mj  N,  +  X 

Take  a  value  of  x  which  makes  x  vanish,  and  with  this  value  of  x, 
find  a  value  of  y  which  makes  p  vanish.  We  have  then  q  =  v^  =  m^n.^  = 
— MjMjNj,  or  Ni  (1  +  M.Ma)  =0.  If  then  1 4-  m^m,  should  not  happen  to 
vanish,  we  must  have  ^^  =  0,  or  Q  =  0;  that  is,  a  root  of  x=0,  com- 
bined with  a  value  of  y  which  makes  p=0,  also  makes  Q=0.  But  if 
it  should  happen  that  1  +  m,M3= 0  is  satisfied  by  the  values  of  x  and  y, 
we  have  not  this  assurance  that  q=0.  Again,  if  m,,Mj,  or  M„  be 
made  infinite  by  the  value  of  x,  the  whole  process  fails.  All  we  can 
say  then  is,  that  though  x=0  must  contain  among  its  roots  all  the 
values  of  x  required,  it  may  possibly  contain  other  values. 

Next,  suppose  we  introduce  a  miiltiplier  to  avoid  fractions.  Let  it 
be  convenient  to  begin  with  q  z  and  p,  instead  of  Q  and  p.  Then  when 
Q  z  and  p  both  vanish,  x  vanishes  ;  but  we  can  now  only  say  that  the 
roots  of  x  =  0  may,  with  proper  values  of  y,  satisfy  one  or  the  other  of 
the  systemsQ=0,  p=0,  orz  =  0,  p=0.  But  if  we  take  values  of  x 
which  make  ^.=  0,  x=0,  it  is  easily  seen  that  we  satisfy  both  P=0 
and  Q  =  0,if  no  one  of  the  quotients  become  infinite. 

We  shall  take  the  following  example,  to  show  how  comparatively 
complicated  the  results  of  a  very  simple  instance  may  be.  Let  the 
equations  be 

p=a^--a%-2=0,  Q=y'  +  a*y-6  =  0 

Multiply  Q  by  ar,  to  prepare  for  division  without  fractions,  and 
divide  by  P  :  the  remamder  is  aP{x^+l)  y— (6a;— 2).  Multiply  p  by 
a?  (ar'-i- 1)»  for  a  similar  reason,  and  divide  by  the  remainder.  The 
second  remainder,  x^  is — 

2aj»  +  0aj«  +  2a:»  +  6a:*— 86a;' +  24ar~  4 

One  of  the  roots  of  this  is  «=!,  with  which  it  wUl  be  found  that 
y = 2  satisfies  the  equations  p=  0,  q  =  0.  And  in  this  instance  it  does 
happen  that  aU  the  seven  roots  of  x  are  capable,  each  with  its  proper 
values  of  y,  of  satisfying  the  given  pair  of  equations. 

If  we  take  the  principal  letter  to  be  x,  the  problem  of  ordinary 
algebraical  elimination  is  reduced  to  eliminating  x  from  two  such 
equations  as  oaT  +  fto:-- 1  .  . .  =0,  and  px^i-qaf^^+  .  .  .  =0,  where 
a,  p,  &c.,  are  functions  of  the  other  letters.  The  mode  which  we  have 
always  adopted  as  most  convenient  in  practice  is  as  follows :  —Suppose 
the  equations  to  be 

ax^  +  hx^  +  ex  +  e'=0 
iw»  +  ja^  +  ra;+«=0 

Multiply  hjp  and  a,  and  subtract,  which  gives  an  equation  of  the 
Aa^+Ba;  +  o=30 

Multiply  bv  8  and  e,  subtract,  and  divide  by  x,  which  gives  another 
equation  of  the  form— 

Pa;3  +  Qa;  +  R=0 

Repeat  the  same  sort  of  process,  making  the  first  terms  destroy  each 


other,  and  then  the  last ;  we  are  thus  led  to  two  equations  of  the  first 
degree,  from  which  x  may  be  at  once  eliminated.  The  same  method 
will  do  when  the  equations  are  of  different  degrees,  but  in  that  case  it 
is  more  convenient  to  bring  down  the  higher  to  the  lower,  first,  in  the 
following  manner  : — Suppose  the  equations  to  be  ctr'  -»-6x*-fca^  +«c* 
-h .  . .  =  0,  and  px*  +  qx^  +  ,  ,  .  =  0.  Multiply  by  p  and  by  cue*,  and 
subtract,  which  gives  a  new  equation  of  the  form  AJifi  +  bx*  -♦-...  =  0. 
Multiply  by  p  and  by  ax"*  (using  the  lower  of  the  given  equations),  and 
subtract ;  and  continue  this  process  until  a  second  equation  of  the 
fourth  degree  is  found :  after  which  proceed  with  the  first  and  last 
terms  as  before. 

The  problem  may  be  reduced  to  that  of  elimination  between  purely 
linear  equations,  as  follows  :  Suppose  it  required  to  eliminate  x  between 
aa^  +  bx  +  c=0,  and pjfiqafl  -»-  ro;  -h  » = 0.  Multiply  both  these  equations 
by  X,  and  we  have  then  four  equations  involving  the  first  four  powers 
of  X.  Multiply  again  by  x,  which  gives  six  equations  involving  the  first 
five  powers  of  x.  Let  these  five  powers  be  considered  as  five  distinct 
quantities,  x^^^,x^,  &c.,  and  eliminate  these  five  quantitieB  between 
the  six  linear  equations,  which  are 


ax^  +  bx^  +  c=0 
ax^  +  bx^  +  cxj^  =  0 
ax^  +  ftj",  +  cx,=  0 


px^  +  qx^  +  rXj  +  8=0 
px^  +  gXj  +  rx^  +  8X^  =  Q 
px^  +  qx^  +  rx^  + 8X^  =  0 


Since  two  equations  are  introduced  at  each  new  step  and  only  one 
new  power,  there  must  be  a  step  at  which  the  number  of  equations 
becomes  equal  to  the  number  of  powers,  after  which,  at  the  next  step,  the 
number  of  equations  will  be  in  excess  by  one,  which  is  what  is  wanted 
for  elimination.  It  is  also  worth  notice  that  if  we  were  to  stop  at  the 
step  at  which  the  number  of  equations  is  the  same  as  that  of  powers 
and  find  the  powers  as  independent  quantities,  we  might  then  elimi- 
nate between  the  first  and  second  power,  and  produce  the  result  in  the 
formA*— B=0. 

The  following  method,  troublesome  enough  in  actual  operation,  is 
the  theoretical  conquest  of  the  difficulty.  Let  ^  (x^  y)  =  0»  4'  {^i  y)= 0, 
be  two  algebraical  equations ;  and  let  the  values  of  y  from  the  first  be 
x^,  Xj,  X3,  &C.    The  equation  which  indicates  that  the  second  equation 

is  satisfied  by  some  root  of  the  first  is  4^  (^1  x^)  .^(a:,xj =0;  and 

the  first  side,  being  a  symmetrical  function  of  x^,  x^  &c.,  can  be  ex- 
pressed in  terms  of  the  coefficients  of  powers  of  y  in  ^  {x^  y)  =  0,  without 
actual  solution.  Let  this  be  done,  and  we  have  that  equation  involving 
X  only  which  is  the  necessary  consequence  of  the  two  given  equations. 

On  this  subject  see  Dr.  Peacock's  'Algebra,'  vol.  ii.  cap.  44 ;  or  Mr. 
Sylvester's  remarkable  papers,  '  Phil.  Mag.'  Dec.  1839,  Feb.  1840,  June 
1841;  also  'Cambridge  Mathematical  Journal,'  vol  iL  pp.  232,  276, 
vol.  iii.  p.  188,  vol.  iv.  p.  9. 

ELIXIR  OP  VITRIOL.    [Sulphuric  Acid.] 

ELIZABETHAN  ARCHITECTURE.  By  this  name  is  commonly 
distinguished  that  transition  style  which  prevailed  in  England  from 
about  the  middle  of  the  16th  to  the  end  of  the  first  quarter  of  the  17th 
century,  and  was  accordingly  in  its  meridian  during  the  long  reign  of 
Elizabeth.  If  it  were  worth  while  to  disturb  a  name  already  fixed,  it 
might  with  perhaps  greater  propriety  be  termed  the  Englith  JtmcU^anre, 
it  being  a  style  formed  out  of  the  Continental  Renaissance  engrafted 
upon  our  own  Tudor  and  Old  English  domestic  styles;  and  it  was 
applied  exclusively  to  9ecular  and  chiefly  to  domestic  buildings,  in 
which  respect  it  was  very  differently  circumstanced  from  the  Gothic 
styles,  which  were  almost  as  exclusively  ecclesiastical  in  character  and 
purpose.  The  age  of  Elizabethan  architecture  was  that  of  palace- 
building,  not  churoh-building ;  and  a  style  developed  itself  which  was 
eminently  palatial  in  many  of  its  qualities, — certainly  not  deficient  in 
stateliness  (one  very  important  ingredient), — nor  more  deficient  in 
picturesqueness.  ^r 

It  is  imjust  to  speak  of  Elizabethan  architecture,  as  &  sometimes 
done,  as  being  marked  by  the  introduction  of  the  Qrecian  orders,  those 
employed  in  it  having  nothing  whatever  in  common  with  the  orders  of 
antiquity  but  that  sort  of  resemblance  which  renders  us  all  the 
more  sensitive  of  the  prodigious  difference  between  the  respective 
styles.  Considered  as  classical  or  antique,  they  can  be  regarded  only 
as  grotesque  parodies,  since  the  application  of  them  in  all  the  varieties 
of  the  Renaissance  style  is  as  contrary  to  the  practice  of  the  ancients 
as  their  character  is  dissimilar.  The  orders  are  employed  merely  as 
decoration,  and  then  only  for  the  separate  stories  of  an  edifice,  or  for 
distinct  compartments  of  a  front.  Hence  thev  are  invariably  micro- 
style,  and  are  still  further  reduced  in  height  by  being  placed  on  tall 
pedestals,  and  look  all  the  smaller  owing  to  the  spacious  proportions  of 
the  windows  between  them.  In  fact  they  are  to  be  regarded  only  as 
accessories  and  decorative  filling-up,  for  they  have  scarcely  even  the 
apparent  character  of  columniation.  In  point  of  design,  too,  they 
retain  little  of  the  orders  after  which  they  are  named:  with  the 
exception  of  one  or  two  distinctive  marks,  such  as  the  Doric  triglyphs, 
and  the  forms  of  the  respective  capitals,  they  are  all  assimilated  in 
character,  the  Doric  being  frequently  quite  as  slender  and  as  much 
embellished  or  more  so  than  the  Corinthian.  Pedestals  are  mostly 
panelled  and  filled  in  with  ornament,  the  panels  themselves  being 
multiplied  in  a  variety  of  patterns.  The  shafts  of  columns  are  fre- 
quently enriched  with  one  or  more  bands  (either  sculptured  or  plain), 
and  the  lower  part  of  the  shafts  is  often  covered  with  arabesque  carving. 
Pilasters  are  similarly  treated — sometimes  banded,  sometimes  panoUed, 
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and  frequently  filled  in  with  arabesques  or  other  ornaments,  among 
-which  raised  facetted  blocks  are  very  common  ones.  Entablatures  are 
almost  invariably  made  to  break  over  columns,  and  are  so  crowded  with 
mouldings  and  other  carvings  as  to  have  the  look  of  being  all  cornice. 
Orders  are  usually  applied  only  to  parts  of  a  front ;  for  instance,  the 
centre,  which  is  marked  out  as  a  lofty  frontispiece  or  portal  ornamented 
with  several  tiers  of  columns,  and  thiis  not  only  distinguished  from 
the  rest,  but  in  many  instances  rendered  quite  distinct  from  it,  all 
besides  being  comparatively  genuine  Tudor,  without  any  intermixture 
of  foreign  elements.  Even  where  such  is  not  the  case,  the  Tudor  phy- 
siognomy manifests  itself  in  windows  and  bays,  which  last  are  almost 
as  peculiar  to  our  English  architecture  of  the  period  as  small  circular 
towers  and  turrets  with  conical  or  spire-like  roofs  are  to  that  of  Flan- 
ders and  France.  Although  square-headed,  and  without  tracery  of  any 
kind,  the  windows  retain  a  good  deal  of  the  latest  Gothic  or  perpen- 
dicular character,  being  divided  by  muUions  and  transoms  into  nume- 
rous compartments  after  the  manner  of  panelling,  a  mode  that  freely 
admits  of  a  window  being  made  of  any  extent ;  and  not  only  are  single 


windows  sometimes  exceedingly  spacious,  but  they  are  put  so  closely 
together  as  to  render  the  whole  of  a  front  nearly  all  window.  This 
fashion,  which  however  is  only  an  occasional  variety  of  the  style,  is 
strikingly  exemplified  by  Hardwick,  Derbyshire,  and  by  what  is  called 
"the  Duke's  House,"  at  Bradford,  Wilts.  The  front  of  this  hitter 
building  is  made  up  entirely  of  windows  and  bays,  in  a  manner  that 
would  be  too  monotonous,  were  not  the  plan-line  broken  by  semi- 
circular projections  being  thrown  out,  as  smaller  bays,  from  the  larger 
ones.  ^  Thus  the  design  acquires  a  pleasing  playfulness  of  form ;  and  it 
is  besides  not  only  marked  by  perfect  regularity  of  composition,  but 
also  by  a  certain  compactness,  the  windows  not  having  the  appearance 
of  being  intended  for  separate  openings  Bqueesed  together  for  want  of 
more  space.  The  parapets  upon  the  bays,  consisting  el  fanciful  open- 
work, enhance  the  general  richness  of  eflbct,  and  both  they  and  the 
parapetted  terrace  serve  to  indicate  what  are  pleasing  peculiarities  in 
the  style.  A  more  characteristic  Elifabethan  mansion  is  Wollaton, 
Nottinghamshire,  of  which  we  give  an  engraving.  Among  the  most 
magnificent  palatial  residences  of  this  period  are  Longleat,  Burleigh, 


Wollaton  House,  NottingbamBliire, 


Hatfield,  Holland  House,  Kensington,  and  Hardwick,  mentioned  above. 
The  building  here  given  by  way  of  specimen  affords  a  good  example  of 
the  characteristic  Elizabethan  gable,  a  feature  so  singularly  diversified 
that  to  exhibit  only  the  leading  varieties  of  it  would  require  a  series 
of  cuts,  beginning  with  the  simplest  and  proceeding  to  the  most  com- 
plex forms.    We  give  one  other  example  of  an  Elizabethan  gable ;  b^t 


[Gable  Scroll-work,  from  Richardson's  *  Elizabotlian  Architecture.'] 

it  is  necessary  to  say  that  almost  every  imaginable  combination  of 
curves,  both  concave  and  convex,  with  straight  lines  and  angles,  are  to 
be  met  with  in  gables  of  this  period.    Differently  shaped  gables  often 


occur  in  the  same  building,  and  produce  great  effect  of  ootllne,  which 
is  increased  by  embellished  parapets,  with  balls  and  other  ornaments 
upon  them,  by  small  domes  on  turrets,  and  by  chimney-shafts,  all 
which,  mingled  together  in  glorious  confusion,  often  give  an  air  of 
picturesque  magnificence  to  what  are  otherwise  rather  plain  and- 
homely  structures,  and  impart  animation  to  what  would  else  be 
lumpish  massea  In  like  manner,  porches  and  balustraded  terraces 
often  give  much  character  to  the  lower  part  of  a  building,  while  the 
upper  may  be  comparatively  flat  and  uninteresting. 

The  plan  of  an  Elizabethan  manor-house  is  often  that  of  two  pro- 
jecting wings  and  a  cental  porch, — so  ofi&a,  indeed,  that  it  has  b^ 
supposed  that  it  was  intended,  in  compliment  of  Elizabeth,  to  repre- 
sent the  letter  E,  the  initial  of  her  name :  a  not  unlikely  thing,  as  it 
was  not  unusui^  to  make  the  plans  of  buildings  allusive.  John 
Thorpe,  the  great  EngUsh  architect  of  the  Elizabethan  age,  designed  a 
house  for  himself  which  was  to  take  the  form  of  his  own  initials,  J.  T. : 
the  drawings  are  in  the  Soane  Library.  To  the  internal  characteristics 
of  the  Elizabethan  style  belong  spacious  bay-windows ;  long  and  ample 
galleries,  but  generally  of  low  proportions ;  massive  and  elaboiutely 
sculptured  chimney-pieces ;  screens  of  similar  character,  either  with 
open  arches  or  doors ;  wainscoted  and  panelled  waUs ;  ceilings  highly 
enriched,  and  sometimes  arched,  and  entirely  covered  with  scroll-work 
foliage;  and  wide  staircases  with  richly  carved  balustrades,  and  heraldic 
figures  of  animals  at  the  angles,  were  important  features  in  the  general 
design. 

The  prevailing  ^character  is  that  of  heaviness  and  stateliness,  on 
which  account  it  is  ill-suited  for  literal  imitation  at  the  present  day, 
especially  for  houses  upon  a  moderate  scale,  or  for  small  rooms.  In 
external  architecture  many  of  the  defects  of  detail  are  merged  in  the 
picturesque  impressiveness  of  the  whole  ;  but  a  similar  degree  of 
capriciousness  and  heaviness  brought  near  to  the  eye  within  a  room,  is 
apt  to  strike  chiefly  as  too  rudely  grotesque  and  ponderous ;  besides 
which  it  is  an  expensive  style  for  internal  finishings,  for  though  it  wiU 
very  well  bear  to  be  greatly  refined  upon,  it  hardly  admits  of  being 
simplified,  decoration  even  partaking  of  gorgeousness  being  almost 
indispensably  necessary  to  concnJ  the  native  uncouthness  of  both 
forms  and  proportions.  Still,  a  judicious  modification,  or  rather 
perhaps  a  free  development,  of  the  style  is  well  adapted  for  brick  and 
stone,  such  contrast  of  colour  seeming  natural  to  it,  and  serving  to 
bring  out  the  several  parts  more  distinctly.  We  hardly  need  obeerva 
that  the  brick  ought  invariably  to  be  red,  and  of  superior  quality  and 
execution ;  for  white  or  yellow  bricks  are  so  far  from  producing  a 
similar  effect,  that  they  have  both  an  insipid  and  mean  appearance,  the 
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building  seeming  at  a  distance  to  be  of  stone,  and  when  approached 
discovered  to  be  of  an  inferior  material.    The  brickwork  itself  is  often 


tangent  pt)  the  cmjwjcUe  semi-diameter  or  zemi-conjugaU  of  OP.    Abo 
the  fraction  which  o  s  is  of  c  a  is  called  the  exeentrieUy  of  the  ellipse. 


[Suircase  at  Clavcrton,  Somenetuhire,  from  Richardson.] 

variegated  by  the  intermixture  of  darker  bricks,  so  disposed  as  to  form 
a  regular  pattern  on  the  walls,  generally  consisting  of  intersecting 
diagonal  lines.  There  are  also  many  instances  of  brick  alone  being 
employed,  the  ornamental  members  being  formed  of  moulded  bricks ; 
and  though  the  efifect  is  comparatively  sombre,  it  is  by  no  means 
unpleasing. 

(Richardson,  Architectural  Remains  of  the  Rdgns  of  Elizabeth  and 
James ;  ShAW, Elizabethan  Architecture;  Nash,  Old  English  MansUms,&c.) 

ELL  (Ulna),  a  measure  of  length  now  almost  disused.  "It  is 
properly,"  says  Ducange,  "  the  length  between  the  ends  of  both  the 
extended  hands,  though  Suetonius  makes  it  to  be  only  one  cubit." 
It  is  not  worth  while  to  attempt  to  follow  a  measure  of  secondary  im- 
portance through  its  various  changes,  and  this  measure  in  particular 
has  denoted  very  different  lengths  in  different  countries.  The  three 
ells  which  have  preserved  a  place  in  our  arithmetical  works,  namely, 
the  Flemish,  Engliidi,  and  French  ells,  are  respectively  three,  five,  and 
six  quarters  of  a  yard. 

ELLAGIC  ACID  (C^  A^tiHO).  This  acid  exists  in  the  gall-nut 
along  with  gallic  acid;  and  they  are  deposited  from  the  aqueous 
infusion  in  the  state  of  a  yellowish  crystalline  mass.  The  two  acids 
are  separated  by  boiling  water,  which  dissolves  the  gallic  acid,  and 
leaves  the  ellagic  unacted  upon,  but  mixed  with  a  little  gallate  of  lime. 
By  treatment  with  a  weak  solution  of  potash  the  ellagic  acid  is  dis- 
solved, and  the  gallate  of  lime  remains  insoluble;  the  ellagate  of 
potash  is  then  treated  with  hydrochloric  acid,  which  uniting  with 
the  potash,  precipitates  the  ellagic  acid  in  a  pulverulent  state.  Ellagic 
acid  is  also  a  constituent  of  certain  intestinal  concretions  which  occur 
in  the  wild  goat,  deer,  &c,  of  central  Asia,  and  termed  bezoars.  Hence 
this  acid  is  sometimes  called  bezoaric  acid. 

The  properties  of  this  acid  are  the  following.  It  is  of  a  Hght  fawn 
colour.  It  is  insipid,  sparingly  soluble  in  boiUng  water,  and  reddens 
litmus  paper  slightly.  When  heated  in  close  vessels  it  decomposes, 
yielding  a  yellow  vapour,  which  condenses  in  crystals  of  the  same 
colour.  ThSs  acid  becomes  of  a  blood-red  colour  by  digestion  in  nitric 
acid,  and  is  converted  afterwards  into  oxalic  acid.  It  unites  with 
potash,  soda,  and  ammonia,  to  form  neutral  salts ;  the  two  first  are 
insoluble  in  water,  except  when  an  excess  of  base  is  present;  and  the 
ellagate  of  ammonia  does  not  dissolve  under  any  circumstances.  Its 
acid  powers  are  weak,  for  it  is  incapable  of  decomposing  the  alkaline 
carbonates.    [Bezoars.] 

ELLIPSE  (IXA€it^«).  This  curve,  which  is  one  of  the  Conic  Sec- 
tions, ranks  next  in  importance  to  the  circle  (which  is  in  itself  an 
extreme  form  of  the  ellipse)  and  the  straight  line.  We  shall  here  con- 
sider the  ellipse  independently  of  the  other  conic  sections,  and  simply 
state  some  of  the  most  remarkable  properties  which  can  be  exhibited 
wiUiout  algebraical  symbols. 

1.  Let  any  two  points  s  and  h  be  taken,  and  their  distance  bisected 
in  c.  Set  off  c  a  and  c  u,  equal  lines,  each  greater  than  c  s,  and  let  a 
point  p  move  in  such  a  manner  that  h  f  and  p  s  together  are  always 
equal  to  a  M.    The  cur\'e  described  by  the  point  p  is  an  ellipse. 

2.  0  A  is  called  the  semi-axis  major,  o  b  the  semi-axis  minor,  o  the 
centre,  s  and  h  the  foci,  s  p  and  H  p  the  focal  distances  of  the  point  P, 
0  P  the  semi-diameter  of  the  point  p,  and  c  D  (drawn  parallel  to  the 


I.  Let  SA  be  to  AK  as  cstocA.  Then  K  E  is  called  the  (Krerfrix 
of  the  ellipse,  and  spistopRasSAtoAK. 

4.  The  tangent  pt  bisects  the  angle  made  by  8  P  and  the  continuatioa 
of  HP. 

6.  c  A  is  a  mean  proportional  between  c  N  and  o  T. 

6.  If,  A  and  M  remaining  the  same,  the  figure  of  the  ellipee  be  altered 
by  varying  s  and  h,  the  tangents  drawn  through  the  several  points  in 
which  the  ellipses  cut  n  q  will  all  pass  through  the  same  point  t  of  the 
axis.  The  circle  a  Q  M  is  the  extreme  form  of  the  ellipse,  when  8  and 
H  meet  in  c  :  and  the  tangent  at  Q  passes  through  T. 

7.  Wherever  the  point  p  may  be  taken,  R  P  bears  to  K  Q  the  same 
proportion  as  o  b  to  c  a,  and  so  does  the  area  a  N  p  to  the  area  a  K  Q. 

8.  The  perpendicular  let  fall  from  either  8  or  H  upon  P  T  must  cut  it 
in  a  point  of  the  circle  a  Q  M. 

9.  If  c  D  be  parallel  to  the  tangent  at  P,  then  0  P  is  parallel  to  the 
tangent  at  D. 

10.  The  parallelogram  p  c  D  K  is  equal  to  the  rectangle  of  B  c  and 
c  A,  and  the  sum  of  the  squares  on  P  o  and  o  D  is  equal  to  the  sum  of 
the  squares  on  a  c  and  c  b. 

II.  The  square  on  pn  is  2eM  than  the  rectangle  contained  by  ax 
and  N  M  in  the  proportion  of  the  square  on  c  B  to  ike  square  on  c  a. 

12.  p  o  bisects  every  line  paurallel  to  c  D  which  is  bounded  at  both 
ends  by  the  ellipse,  and  the  square  on  x  T  is  to  the  rectangle  contained 
by  o  T  and  T  p  in  the  proportion  of  the  square  c  D  to  that  on  c  p. 

13.  The  square  on  CD  is  equal  to  the  rectangle  contained  by  s  p  and  ph. 

14.  The  double  ordinate  parallel  to  b  c  through  either  focus  a 
called  the  kUus  rectum.  The  square  on  p  n  is  always  less  than  the  ruet- 
angle  under  a  n  and  the  latus  rectum  by  the  square  on  a  line  which  is 
toANasBCtoCA.  From  this  deficiency  the  ellipse  derives  its  name, 
as  does  the  Utperbola  {&w€p$o\^)  from  a  corresponding  excess. 

Such  are  a  few  of  the  countless  properties  which  might  be  exhibited. 
But  it  is  to  be  noticed  that  the  most  common  and  elegant  theoreois 
are  not  those  which  are  found  most  useful.  The  striking  use  of  this 
curve  lies  in  its  being  the  nearest  representative  of  a  planetary  ortat 
which  can  be  given  in  a  simple  manner.  If  the  planets  did  not  attract 
each  other,  but  .were  only  attracted  by  the  sun,  they  would  describe 
absolute  ellipses.  Their  mutued  actions  being  small  compared  with 
that  which  the  sun  exerts,  they  consequently  move  in  tiaras  very 
nearly.  Hence  the  utility  of  Uie  ellipse  in  astronomy  ;Kx  9,t  the 
same  time  the  properties  of  the  curve  which  facilitate  the  investigation 
of  the  heavenly  motions  present  nothing  so  striking  as  those  which  we 
have  given. 

The  reader  who  is  not  versed  in  geometry  must  remember  that, 
though  an  ellipse  be  an  ovcU,  yet  an  oval  ia  not  necessarily  an  ellipse. 
A  figure  may  be  formed  by  arcs  of  circles  which  shall  have  the  appear- 
ance of  an  dlipse  without  possessing  any  of  its  properties. 

ELLIPSOID.    [Sdrpaces  op  the  Second  Degree  ;  Spheroid.] 

ELLIPTIC  COMPASSES,  the  name  given  to  any  machine  for 


describing  an  ellipse.    We  shall  only  mention  two  contrivances  of  the 
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Trmii  out  of  ft  large  number  mrhich  have  been  proposed.  The  first  is 
the  simple  and  rough  method  suggested  by  the  first  property  in  the 
article  Ellipse.  Let  two  pins  be  fastened  to  the  paper  at  the  points 
in  which  the  foci  are  to  lie,  and  let  a  thread,  equal  in  length  to  the 
proposed  major  axis,  haye  one  end  tied  to  each  pin.  Then  if  a  pencil 
moYe  in  such  a  way  as  to  keep  the  thread  always  stretched,  it  will 
describe  an  ellipse. 

The  second  method  is  as  follows :  it  is  known  that  if  any  two  fixed 
points  in  a  straight  line  a  be  made  to  move  along  two  other  straight 
lines,  B  and  c,  then  every  other  point  in  a  will  describe  an  ellipse.  If 
then  two  grooves  be  made  (at  right  angles  to  each  other,  for  con- 
venience), and  if  two  pins  attached  to  a  ruler  be  made  to  travel  in  the 
grooves^  tiie  motion  of  the  ruler  will  make  any  pencil  attached  to  it 


/ 


-p  dx 


in  which  Q  is  a  rational  function  of  sin*  ^,  and  o  is  leas  than  unity. 
This,  again,  can  be  shown  to  depend  upon 

'A  +  B  sin*  ^  d^ 


A 


1 + n  sin*  ^  •  V  (1—  «*  «in«  <p,Y 

which  in  every  case  depends  upon  one  or  more  of  the  three  following 
forms: — 

V(l  — e^Bin'^)     y  a/(1  — e*Bin*9)  .d^ 
1  d<p 


trace  out  an  ellipse.  The  distances  of  the  pencil  from  the  two  pins 
will  be  Uie  semiaxes  of  the  eUipse.  If  the  pins  be  attached  to  the 
ruler  by  clamping  screws  their  distance  may  be  altered,  and  the  instru- 
ment may  be  made  to  describe  any  ellipse  vnthin  limits  depending  on 
the  lengtn  of  the  ruler  and  of  the  grooves. 

ELLIPTIC  FUNCTIONS,  or  ELLIPTIC  TRANSCENDANTS. 
This  is  no  subject  for  a  Cyclopssdia,  except  in  a  very  limited  sense. 
We  can  only  undertake  here  to  describe  the  general  character  of  the 
subject. 

If  we  had  passed  direct  from  algebra  to  the  differential  calculus, 
without  any  consideration  of  logarithmic  or  trigonometrical  quantity 
[T&ansosndental],  we  should  have  found  ourselves  stopped  in  the 
integral  calculus  by  want  of  language  in  which  to  express  the  integral 
of  such  a  function  aa 

dx 

V  {a  +  bx+ca^). 

It  would  no  doubt  have  been  found  (since  the  same  difficulty  has 
been  conquered  in  a  more  complicated  form  in  the  subject  of  the 
present  article)  that  all  such  integrals  could  be  expressed  by  means  of 
those  of 

dx  dx 

V(a»-ar)"°^V  («'  +  «»)' 

and  the  connection  of  the  former  of  these  with  the  arc  of  a  circle,  and 
of  the  latter  with  logarithms,  the  properties  of  the  functions  called 
sines  and  cgi^es,  tables  of  their  values,  with  a  complete  system  of 
trigonozSIBMl  formulae,  would  speedily  have  followed.  fVom  this 
mode  of  arriving  at  a  new  set  ol  transcendentals  we  are  saved  by 
having  the  science  of  trigonometry  already  prepared  on  a  geometricid 
basis,  in  connection  with  the  properties  of  the  circle.  But  we  have  no 
such  preparation  founded  on  the  ellipse,  a  curve  which  is  an  extension 
of  the  circle.  Nor  is  there  any  connection  between  the  arc  of  an 
ellipse  and  the  excentric  anomaly,  the  angle  of  which  is  the  extended 
representative  of  the  angle  at  the  centre  in  the  circle,  except  by  means 
of  a  definite  integral.  In  fact,  a  being  the  semi-axis  major,  e  the 
exoentrioity,  ^  the  excentric  anomaly,  and  s  the  arc,  we  have 

,  =  a/  ^/  ( 1  —  «*  cos*  4>) .  (i^. 

The  integral  calculus  is,  as  yet  at  least,  the  only  manner  in  which 
the  arc  of  an  eUifwe  can  be  approached :  accordingly,  a  large  class  of 
integrals,  closely  related  to,  and  containing  among  them,  the  expression 
for  &e  arc  of  an  eUipse,  have  received  the  name  of  elliptic  functions. 

By  an  elliptic  function  is  meant  any  integral  of  the  form 


in  which  P  is  a  rational  function  of  x.    This  can  be  shown  to  depend 
for  its  determination  upon  the  form 
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V  (I  -  e»  sin*  9)' 


1  +  Ji8in«9       •  V(l-e*sin*«^)' 

which  are  called  functions  of  the  first,  second,  and  third  species. 
Every  elliptic  function  represents  the  arc  of  some  algebraical  curve. 

The  earliest  researches  into  the  integrals  connected  with  the  arcs  of 
an  ellipse  or  hyperbola  are  those  of  Maclaurin,  in  Us  treatise  on 
Fluxions,  and  of  D'Alembert,  in  the  Berlin  Memoirs  for  1746. 
Fagnani,  in  1750,  showed  how  two  arcs  of  an  ellipse  might  be  assigned 
in  an  infinite  number  of  ways,  which  should  have  for  their  difference 
an  algebraical  expression.  Euler,  in  1761,  showed  how  to  assign  the 
complete  integral  of  certain  differential  equations  of  which  the  terms 
are  separately  nothing  but  elliptic  functions.  Landen,  in  1755,  showed 
that  every  arc  of  an  hyperbola  can  be  obtained  by  means  of  two  arcs  of 
an  ellipse.  Lagrange,  in  1785,  gave  a  general  method  for  approxi- 
mating to  the  values  of  elliptic  functions  of  all  kinds. 

But  those  to  whom  it  is  due  that  the  theory  of  elliptic  functions  has 
become  a  distinct  and  important  branch  of  the  integral  calculus,  with 
general  f ormulse  which  have  made  it  an  extended  form  of  trigonometry, 
are  Legendre,  Abel,  and  JacobL  Of  these,  the  first  almost  devoted  ms 
life  to  the  subject  His  various  memoirs,  and  his  latest  extensions  of 
them,  are  contained  in  the  two  following  works  : — 

'  Traits  des  Fonctions  elliptiques  et  des  Int^grales  Eul^riennes,'  4to, 
Paris,  vol.  i.,  1825 ;  vol.  iL,  1826 ;  vol.  iii.,  containing  three  supple- 
ments, 1828 ;  and  *  Exercices  du  Calcul  Integral,'  8  vols.  4to,  Paris, 
1811.  Both  these  works  contain  extensive  tables  for  the  calculivtion  of 
the  functions. 

The  memoirs  of  Abel,  the  substance  of  some  of  which  are  in  the 
third  volume  of  Legendre,  were  originallv  published  in  Crelle*s  journal, 
and  are  now  collected  in  his  works,  which  were  published  in  French, 
'  (Euvres  de  N.  H.  Abel,'  collected  by  B.  Holmboe,  Christiania,  2  vols. 
4to,  1839.  Jacobi*s  work  is  '  Fundamenta  nova  theorise  functionum 
eUipticarum,  auctore  D.  C.  G.  I.  Jaoobi,'  Begiomonti,  1829,  4to.  As 
to  elementary  works,  there  is  some  account  of  Legendre's  first  memoirs 
in  the  second  and  third  volumes  of  Ley  bourn's  'Mathematical  Reposi- 
tory :'  several  works  on  the  integral  calculus,  that  of  Mr.  Hymers  in 
particular,  contain  the  first  elements.  There  is  a  work  on  the  subject 
expressly  by  M.  Verhulst,  printed  in  Belgium ;  and  there  is  an  article 
on  elliptic  functions  and  definite  inte^:als  in  the  '  Encyclopiedia 
Metropolitana.' 

Since  the  publication  of  the  '  Penny  Cydoptedia '  many  researches 
have  been  made,  which  not  only  illustrate  the  analogy  between  elliptic 
functions  and  ordinary  trigonometry,  but  advance  into  higher  views  of 
transcendental  integration,  and  foreshadow  the  time  when  elliptic 
functions  themselves  will  be  but  a  partic\ilar  case  of  a  higher  theory. 
There  is  an  able  report  on  the  progress  of  this  branch  of  aisalvsis  up  to 
near  1846,  by  the  late  Robert  Leslie  Ellis,  in  the  Reports  of  d^e  Bntish 
Association  for  1846.  There  is  also  an  elementary  work,  or  at  least  as 
nearly  elementary  as  its  mode  of  view  wUl  permit,  by  MM.  Briot  and 
Bouquet,  '  Th^orie  des  Fonctions  Doublement  p^riodiques,  et,  in  par- 
ticuUer,  des  fonctions  eHiptiques,'  Paris,  1859,  8vo. 

ELLIPTIC  POLARISATION  is  the  name  given  to  a  peculiar  modi- 
fication of  polarised  light,  which  is  thus  designated  because,  according 
to  Uie  undulatory  tJieory,  the  ethereal  particles  describe  ellipses  in  the 
case  of  light  so  modified.  The  term  was,  however,  employed  by  Sir 
David  Brewster  for  another  reason  ('  Phil.  Trans./  1830) ;  and  eUipti- 
cally  polarised  light  is  recognisable  as  such  by  experimental  characters 
independently  of  any  theory  as  to  its  nature. 

If  ordinary  polarised  light,  which,  in  contradistinction  to  light  that  is 
eUiptically  polarised,  is  called  2>^an«-j)otome£f,  is  reflected  from  the  sur- 
face of  glass  or  any  other  transparent  medium,  the  reflected  light 
(neglecting  for  the  moment  certain  small  deviations  to  be  noticed 
presently)  is  plane-polarised,  having  all  the  characters  of  light  polarised 
by  reflexion  from  j^ass  at  the  proper  angle,  or  by  transmiaaion  through 
a  Nicol's  prism,  &c.  If,  however,  plane-polarued  light  be  similarly 
reflected  from  a  metal,  the  reflected  light  will  no  longer  be  found  to  be 
plane-polarised,  unless  the  plane  of  incidence  be  parallel  or  perpendicu- 
lar to  the  plane  of  primitive  polarisation,  or  the  angle  of  incidence  be 
veiy  small  or  very  near  90".  In  general,  on  being  examined  by  an 
analyser,  such  as  a  Nicol's  prism,  wmch  is  made  to  rotate,  the  light  is 
never  extinguished,  but  merely  passes  through  a  minimum,  being  a 
TT^fl'Timwm  and  a  minimum  alternately  at  every  quarter  revolution.  So 
far  it  resembles  partially  polarised  light,  such  as  conunon  light  reflected 
from  glass  at  an  angle  differing  from  the  polarising  angle,  or  reflected 
from  a  metal  But  the  two  kinds  are  in  reality  totally  different,  as 
may  be  seen  at  once  on  examining  them  by  a  Nicol's  prism  capped 
witti  a  plate  of  calcareous  spar,  cut  perpendicularly  to  the  axis,  which  is 
turned  towards  the  lifi^t  to  be  examined.    PartiaUy  polarised  light  (or. 
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to  speak  more  precisely,  partially  plane-polariaed  light),  on  being 
examined  in  this  way,  shows  the  well-known  rings  of  a  uniaxal  crystal, 
diluted  with  a  uniform  light  spread  over  the  field ;  whereas  the  light 
obtained  by  reflecting  plane-polarised  light  from  a  metal,  as  above 
described,  shows  a  system  of  rings  as  vivid  as  those  produced  by 
plane-polarised  light,  but  of  a  different  character. 

Light  is  capable  of  receiving  the  same  modification  by  total  internal 
reflexion.  If  plane-polarised  light  be  reflected  internally  from  glass  at 
an  angle  of  incidence  exceeding  the  critical  angle  (or  that  at  which 
total  reflexion  begins),  then,  imless  either  the  plane  of  polarisation  be 
parallel  or  perpendicular  to  the  plane  of  incidence,  or  the  angle  of  inci- 
dence be  very  near  one  of  the  two  limits,  the  critical  angle  ai\d  90**, 
the  reflected  light  will  be  found  to  be  elliptically  polarised,  agreeing  in 
its  characters  with  light  which,  having  been  previously  plane-polarised, 
has  been  reflected  from  metaL 

But  elliptic  polarisation  may  also  be  produced  without  reflexion,  in 
a  manner  which  indicates  at  once  its  real  nature.  If  plane-polarised 
light  be  transmitted  through  a  thin  plate  of  mica  or  selenite,  then, 
unless  either  the  principal  axes  of  the  plate  are  parallel  and  perpen- 
dicular to  the  plane  of  primitive  polarisation,  or  else  the  thickness  of 
the  plane  has  one  or  other  of  a  set  of  determinate  values,  the  trans- 
mitted light  will  be  foun^  to  be  elliptically  polarised,  having  the  same 
characters  as  before. 

^  Now,  in  this  case,  we  know  that  the  primitive  plane-polarised  light  is 
divided  in  passing  through  the  crystal  into  two  pencils,  which  are  polar- 
ised respectively  in  the  principal  planes  of  the  plate,  and  which  after 
emergence  run  on  together,  having  been  unequally  retarded  by  passing 
through  the  plate.  It  appears,  then,  that  elliptic  polarisation,  what- 
ever it  may  be,  is  capable  of  being  pnx^ced  by  the  interference  of  two 
plane-polarised  beams,  of  which  one  is  retarded  relatively  to  the  other. 

If,  then,  we  adopt  the  undulatory  theory  of  light,  and  the  doctrine 
of  transversal  vibrations,  we  shall  be  able  to  form  a  perfectly  clear  con- 
ception of  the  nature  of  elliptically  polarised  light.  According  to  this 
doctrine,  plane-polarised  light  consists  of  vibrations  which  are  recti- 
linear, and  perpendicular  to  the  ray  (confining  our  attention  to  the 
case  of  propagation  in  vacuo,  or  in  a  singly  refracting  medium),  and 
which,  like  all  the  phenomena  relating  to  such  light,  are  symmetrical 
with  respect  to  the  plane  of  polarisation,  and  are  therefore  either  in  or 
perpendicular  to  that  plane.  Opticians  are  still  divided  in  opinion  on 
the  point  last  mentioned;  but  for  the  explanation  of  the  phenomena 
with  which  we  are  at  present  concerned,  it  is  a  matter  of  perfect 
indifference  whether  the  vibrations  are  supposed  to  be  parallel  or  per- 
pendicular to  the  plane  of  polarisation,  though,  from  considerations 
into  which  we  cannot  here  enter,  the  latter  view  appears  the  more 
probable. 

Let  the  ether  be  referred  to  the  rectangular  axes  of  x,  y,  r,  the  axis 
of  X  being  measured  in  the  direction  of  propagation,  and  those  of  y,  z 
along  the  principal  planes  of  the  plate ;  and  let  the  plane  of  primitive 
polarisation  be  inclined  at  angles  o,  90'— a,  and  to  the  axes  ofy, «. 
Then,  if  we  represent  the  vibration  by  a  sin  p  (vt — x),  and  take  y,  2  to 
denote  the  vibrations  belonging  to  light  polarised  in  the  planes  of  a:  y 
and  X  z,  the  resolved  vibrations  belonging  to  light  polarised  in  the 
principal  planes  of  the  plate  will  be  represented  by 

y  ~  a  cos  a  sin  j?  (vt  —  x) 
2  =  a  sin  a  sin  />  {vt  —  x). 

On  emerging  from  the  plate  the  phase  of  former  vibration  will  be 
accelerated  or  retarded  relatively  to  the  latter  (suppose  accelerated)  by 
5,  and  putting  ^  for  p  (vt— a:)-f-  a  quantity  the  .s:ime  for  both,  we  may 
represent  the  vibrations  in  the  emergent  light  by — 

y  =s  a  cos  a  sin  (^  4-  5) 
^  £  =  a  sin  a  sin  f. 

To  find  the  equation  to  the  curve  described  by  the  ethereal  particles 
we  must  eliminate  ^  from  these  equations,  which  gives 

(sin  o.y  —  cos  a  cos  8.2)'  +  coa?  a  sin'  5  j:'  =  o^  sin'  a  cos'  a  sin'  i, 

the  equation  of  an  ellipse,  which,  when  5:^90*  or  an  odd  multiple  of 
90%  and  a=r  45*,  becomes  the  circle 

y«  +  z«=a4a'. 

Hence  the  ethereal  particles  move  in  general  in  ellipses,  which  is 
the  reason  why  light  thus  modified  is  called  by  vmdulationists  ellip- 
tically polarised.  It  would  lead  us  too  far  to  follow  into  their  details 
the  mathematical  characters  of  the  vibrations  which,  according  to  the 
undulatoiy  theory,  constitute  elliptically  polarised  light,  for  which  the 
reader  is  referred  to  Airy's  'Tracts,'  or  other  standard  works  on 
physical  optics. 

We  are  led  then  to  infer  that,  in  the  case  of  light  reflected  from  a 
metal,  or  totally  reflected  internally  in  glass,  the  phase  of  vibration  of 
the  component  of  the  reflected  light  which  is  polarised  in  the  plane  of 
incidence  is  changed  relatively  to  that  of  the  component  polarised  in 
the  perpendicular  plane.  In  the  case  of  metallic  reflexion  the  former 
component  is  accelerated,  in  the  case  of  total  internal  reflexion 
retarded,  relatively  to  the  latter.  This  is  shown  at  once  by  the 
Miaracter  of  the  rings  of  calcareous  spar,  observed  as  above  explained, 
Ijy  noUcing  m  which  pair  of  opposite  quadrants  (whether  the  first  and 
Uiird  or  the  second  and  fourth)  the  action  of  the  spar,  as  a  doubly  re- 


fracting crystal,  compensates  the  change  of  phase  due  to  reflexion, 
the  spar  being  known  to  be  a  negative  crystal. 

From  his  expressions  for  the  intensity  of  reflected  polarised  Ii{;ht, 
which  in  the  case  of  total  internal  reflexion  become  imaginary,  Fresoe! 
deduced  mathematical  expressions  for  the  change  of  phue  which 
accompanies  total  internal  reflexion.  Ouided  by  these  expressions  he 
was  led  to  construct  a  rhomb  of  glass  (now  known  as  Fresnel's  rh5mb'<. 
a  section  of  which  is  of  the  form  of  a  long  parallelogram,  the  acit*; 
angles  of  which  are  determined  by  an  equat^ip  involving  the  refractive 
index  of  the  glass,  and  which  for  the  glass  which  he  employed  came 
out  about  54*  37'.  Light  entering  perpendicularly  one  of  the  shorter 
faces  emerges  perpendicularly  at  the  opposite,  after  suffering  two  total 
internal  reflexions  at  the  long  faces.  The  angle  of  the  rhomb  is  deter- 
mined by  the  condition  that  the  difference  of  phase  of  the  component^ 
polarised  in  and  perpendicular  to  the  plane  of  incidence  is  one-eight .1 
of  an  undulation  for  each  reflexion,  and  therefore  one-fourth  of  an 
undulation  for  the  two.  Such  a  rhomb  is  much  iised  in  experiments 
on  polarisation ;  but  it  is  essential  that  the  glass  should  be  thoroughly 
annealed,  a  condition  for  want  of  which  many  rhombs  made  for  the 
purpose  are  worthless.  If  plane-polarised  light  is  transmitted  through 
such  a  rhomb,  the  plane  of  reflexion  in  the  rhomb  being  neithtr 
parallel  nor  perpendicular  to  the  plane  of  polarisation,  the  emergent 
light  is  elliptically  polarised ;  if  through  two  such  rhombs  placed  with 
their  planes  of  reflexion  parallel,  the  emergent  light,  in  accordamc-e 
with  the  prediction  of  theory,  is  found  to  be  plane-polarised,  the  plane 
of  polarisation  being  equally  inclined  with  the  plane  of  primitive 
polarisation  to  the  plane  of  reflection  in  the  rhombs,  but  on  the 
opposite  side.  If,  with  a  single  rhomb,  the  plane  of  reflexion  is  placed 
at  45°  to  the  plane  of  primitive  polarisation,  the  emergent  lig^t  is  of 
the  kind  in  which  the  ellipse  of  theory  becomes  a  circle,  and  which  ia 
called  circularly  polarised.  Such  light  is  characterised  experimentally 
by  presenting  the  same  appearance  on  analysation  when  the  analyser 
is  turned  round,  while  it  differs  from  common  light  by  presenting  a 
peculiar  and  perfectly  vivid  system  of  rings  with  calcareous  spar,  or, 
if  this  mode  of  observation  be  preferred,  by  being  converted  intii 
plane-polarised  light  by  transmission  through  a  cxystalline  plate  of 
proper  thickness,  or  through  a  FresneFs  rhomb. 

Whether  the  plane  of  reflexion  in  the  rhomb  be  inclined  45^  to  the 
right  or  to  the  left  of  the  plane  of  primitive  polarisation,  we  obtain 
circularly  polarised  light ;  but  the  light  so  obtained  in  the  two  cases 
differs  both  theoretically  and  experimentally  in  a  character  of  right- 
handedness  or  left-handedness.  Experimentally  the  difference  is  at  once 
recognised  by  means  of  a  plate  of  calcareous  spar  and  a  Nicol's  prism, 
by  noticing  whether  the  rings  of  the  first  and  third  quadrants  are 
pulled  out,  and  those  of  the  second  and  fourth  pushed  in,  or  vice  rend* 
Elliptically  polarised  light  in  like  manner  may  be  either  right-handed 
or  left-handed. 

On  the  subject  of  metfJlic  reflexion,  the  reader  is  referred  to  Sir 
David  Brewster's  well-known  paper  in  the '  Philosophical  Transactions ' 
for  1880  ;  and  to  an  elaborate  memoir  by  M.  Jamin,  in  the  '  Annalea 
de  Chimie,'  ser.  iii.  tom.  19,  p.  296.  M.  Jamin  has  also  ('  An.  de  Ch..' 
tom.  29,  p.  263)  investigated,  in  the  case  of  transparent  substances  in 
general,  the  change  of  phase  about  the  polarising  angle,  or,  more 
properly,  the  angle  of  maximum  polarisation,  which  Mr.  Aixy  had 
observed  in  the  case  of  the  diamond.  ('Cambridge  Philosophical 
Transactions,'  vol.  iv.  p.  409.) 

ELLIPTIC  REFLECTOR.  If  a  pencil  of  Ught  have  its  focus  at 
one  of  the  foci  of  an  ellipse,  rays  diverging  from  such  focus  striking 
upon  the  ellijise,  or  on  any  surface  with  which  the  ellipse  would  co- 
incide, would  be  reflected  to  the  other  focus.  A  mirror  formed  into 
the  figure  of  an  ellipsoid,  or  portions  thereof,  acting  on  typ^rinciple 
is  called  an  elliptic  refiector.     [L16IK.]  ^ 

ELLIPTICITY,  a  term  used  m  the  theory  of  the  figure  of  the 
earth.  It  means  the  fraction  which  the  excess  of  the  axis  major  over 
the  axis  minor  of  an  ellipse  is  of  the  axis  minor  itself.     Thus,  if  the 

Q 

axis  major  be  9  and  the  axis  minor  7  the  ellipticity  is  - .      This  term 

must  not  be  confounded  with  the  excentricityf  a  word  in  mu<^  more 
common  use.  If  a  and  h  be  the  semiaxes  major  and  minor,  and  if  e  be 
the  excentricity  and  B  the  ellipticity,  then 
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if  h  and  a  be  nearly  equal,  ^=  2  e  nearly. 

ELM,  Economical  Uses,  The  wood  and  other  parts  of  the  elm-troe 
are  applied  to  a  great  variety  of  useful  purposes  in  the  arts  of  life,  bt>th 
domestic  and  trading.  The  timber,  being  hard  and  fine-gmined,  U 
valuable  for  ship-building,,  such  as  in  makinig  the  blocks  and  dead-eyes. 
but  especially  the  keels,  which  are  made  in  one  piece  if  the  keel  be  not 
very  long.  Elm  is  used  for  the  naves  of  wheels ;  in  London  for  ooffin<« ; 
for  water-pipes  and  troughs ;  and  for  conveying  the  Cheshire  brine 
from  the  salt-springs  to  the  evaporating  pans.  Knotted  and  twiJt<^i 
varieties  of  the  wood  are  much  sought  by  cabinet-makers  for  ornament  U 
purposes.  Elm  veneers  are  sometimes  dyed  to  imitate  mahogany,  t  y 
4neans  of  a  dye  of  dragon's  blood,  alkanet  root,  aloes,  and  spirits  i»i 
wine.  As  fuel,  and  as  a  material  for  charcoal,  the  elm  is  rather  inferit>r 
to  the  beech.     The  ashes  are  iij:j^.ifi.j4}PI»l^«  jyie_Ieaye8Mi4  young 
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shoots  are  used  in  some  parts  of  the  Continent  to  feed  cattle  and  pigs, 
and  even  ailkworms.  In  some  parts  of  Russia  the  leaves  are  used  as  a 
substitute  for  tea.  The  bark  is  useful  as  an  astringent  medicine,  and 
the  inner  bark  for  making  nets  and  ropes.  The  buk  and  leaves  yield 
an  adhesive  substance,  which  may  be  used  as  glue.  The  bark,  kiln- 
dried  and  ground,  and  mixed  with  flour,  is  used  by  some  of  the  poor  in 
Norway  for  bread. 

The  above  details  relate  to  the  common  elm.  The  Scotch  or  wych- 
elm  is  equally  useful.  The  timber  is  much  prized  by  ship-builders, 
boat-builders,  block-makers,  pump-makers,  cartwrights,  cabinet-makers, 
and  coach-makers.  For  floor-timbera  of  ships,  naves  and  shafts  of 
vehicles,  swingle-trees  for  heavy  gun-carriages,  dyers'  and  printers* 
rollers,  wheelbarrows,  and  the  handles  of  agricultural  implements,  the 
wych-elm  is  much  used,  because  it  cleaves  well  without  splintering. 
The  bark,  which  is  very  tough,  and  stripe  off  easily,  is  applicable  to  a 
great  variety  of  useful  purposes.  * 

ELOCUTION.    [Oratory.] 

E'LOGE,  in  the  French  language  means  praise,  being  derived  from 
the  Latin  dd^ium,  and  that  from  the  Greek  euISgia  {tb\oyia).  It  has 
become  the  name  of  a  considerable  branch  of  French  literature,  which 
comprehends  panegyrical  orations  in  honour  of  distinguished  deceased 
persons.  It  is  the  custom  when  one  of  the  members  of  the  French  or 
other  academies  dies,  and  a  new  member  is  appointed  in  his  place,  for 
the  new  member  to  deliver  a  panegyrical  oration  on  the  labours  and 
other  merits  of  his  predecessor.  These  ^loges  are  ^nerall^  printed  and 
]niblished,  and  although  they  are  mostly  written  m  a  flond  rhetorical 
fetyle,  still  many  of  them  are  really  interesting  biographies.  Such,  for 
example,  are  the  ^loges  written  by  Cuvierand  Arago  on  several  of  their 
brother  academicians.  [Cuvier  and  Araoo,  in  Bioo.  Div.]  The  custom 
of  writing  ^oges  of  deceased  persons  is  not  confined  to  members  of 
academies.  Bailly  wrote  *  Eloges  de  Charles  V.,  de  Moli^re,  de  Cor- 
neille,  de  TAbb^  de  la  CaiUe,  et  de  Leibnitz/  Berhn,  1 770.  The  Italians 
have  also  '  Elogii  degli  Uomini  Ulustri  Toscani/  Z  vols.,  fol.,  Firenze, 
1766-70,  and  many  other  similar  compositions. 

ELONGATION,  an  astronomical  term  for  the  angular  distance 
between  two  heavenly  bodies  as  seen  from  the  earth.  Custom  has 
confined  it  to  the  case  in  which  both  bodies  are  in  the  solar  system, 
and  one  of  them  is  generally  the  sun.  Thus  we  speak  of  the 
distance  of  two  fixed  stars,  and  of  the  elongoHon  of  Mercuiy  from  the 

BUD. 

.  ELOQUENCE.    [Oratory.] 

ELUL,  b^f^j  the  last  month  of  the  civil  year  of  the  Hebrews, 
coinciding,  when  earliest,  nearly  with  our  August ;  when  latest,  with 
our  September.    The  origin  of  the  name  is  doubtful :  older  Hebrew 

philologers  derived  it  from  the  word  7  vf!j»  "i^o^^^^K*"  because  nothing 

remains  in  the  ground  at  that  season !  Recent  savants  more  wisely 
profess  their  ignorance.  Benfey's  derivation  from  the  Zend  Haurvat, 
through  the  old  Persian  month  Chordady  would  seem  at  first  sight 
absurd,  a  mere  result  of  dexterous  letter-shifting;  but  if  we  look  at  the 
not  unfrequent  interchange  of  d  and  I  (Odwrtrew,  Ulysses ;  lacryma, 
Saxpv,  &c.),  particularly  in  the  case  of  the  combination  rd  in  old  Persian, 
as  in  tharda,  a  year,  modem  sal ;  warda,  a  rose,  modem  tpd  ;  we  may 
be  induced  to  suspend  our  condemnation ;  more  especially  when  we 
consider  that  Chordad  was  the  sixth  month  in  the  Persian  calendar,  as 
Elul  was  in  that  of  the  Jews  until  the  middle  of  the  4th  century,  A.i). 
It  is  moreover  well  known  that  the  names  of  the  months  now  in  use  do 
not  occur  in  anv  of  the  books  of  the  Bible  written  before  the  captivity, 
which  ultimately  brought  the  Jews  under  the  domination  of  Persia. 
Klul  is  foun4  m  the  6th  chapter  of  Nehemiah,  15th  verse,  where  the 
completf  jflSl  ^  the  walls  of  Jerusalem  is  recorded;  it  is  also  found  in 
the  apocrypha,  in  Maccabees  xiv.,  27. 

Two  festivals  are  held  in  this  month ;  the  first  is  that  of  the  Dedi- 
cation of  the  walls  of  Jerusalem  by  Nehemiah,  on  the  seventh  day  of 
Elul ;  the  other  is  that  of  the  expulsion  of  the  Greeks,  on  the  seven- 
teenth. Some  Jews  observe  a  fast  on  the  seventeenth  day,  in  memory 
of  the  death  of  the  spies  who  brought  back  an  evil  report  of  the 
Promised  Land ;  Numbers,  xiv.,  87. 

Elul  has  only  twenty-nine  days.      « 

ELUTRIATION,  the  process  of  separating  substances  reduced  to 
powder,  when  of  different  specific  gravities,  by  means  of  water.  It  is 
ako  employed  as  a  method  of  reducing  any  one  substance  to  a  fine 
powder ;  thus  the  oreta  pncparata,  or  prepared  chalk  of  the '  London 
Pharmacopoeia,'  is  prepared  by  mixing  finely-powdered  chalk  with  water, 
stirring  the  mixture,  and  while  it  is  yet  turbid  allowing  the  upper 
portion  of  the  water  to  run  off;  and  when  this  is  allowed  to  settle,  the 
chalk  or  any  other  substance  similarly  treated  settles  in  a  ver^  fine 
powder.  By  the  process  of  elutriation  ores,  especially  those  of  tm,  are 
separated  from  earthy  matter. 

ELY'SIUM,  the  name  given  by  the  ancient  Greeks  and  Romans  to 
the  abode  of  the  righteous  after  death.  They  fancied  that  there  was, 
somewhere  to  the  west,  a  region  blessed  with  perpetual  spring,  clothed 
with  continual  verdure,  enamelled  with  flowers,  shaded  by  pleasant 
groves,  and  refreshed  by  never-failing  springs,  where  the  soub  of  the 
good  repaired,  and  where  they  enjoyed  each  other's  society.  (Virgil, 
*  ^neid,'  vi,  with  which  compare  the  notion  of  Elysium  in  Sie 
'  Odyssey,'  iv.,  568.)    The  *♦  Islands  of  the  Blest "  was  another  name 


for  this  favoured  region,  which  some  placed  in  the  midst  of  the  ocean 
in  the  farthest  west,  others  in  some  inaccessible  spot  in  the  middle  of 
Asia  or  Africa.  From  this  notion  the  appellation  of  Elysian  Fields 
came  to  be  given  to  certain  delightful  secluded  spots,  such  as  the  strip 
of  land  on  the  northern  shore  of  the  Mare  Morto,  or  the  inner  part  of 
the  harbour  of  Misenum  near  Naples.  It  seems  to  have  been  originally 
a  vast  cemetery,  planted  with  trees  and  adorned  with  tombs ;  but  the 
imagination  of  the  poets  confounded  the  repository  of  the  perishable 
bodies  with  the  abode  of  the  immortal  souls.  The  Mare  Morto  was 
the  Acheron  through  which  the  dead  were  wafted  to  their  final 
abode.  Those  ancient  philosophers  who  had  more  spiritual  notions  ol 
the  nature  of  souls  discarded  the  vulgar  idea  of  the  Elysium  being 
in  any  part  of  our  globe,  and  placed  the  abode  of  the  departed  in  the 
heavens  or  firmament.     (Cicero, '  Somnium  Scipionis.') 

EMANCIPATION,  Emancipktio.  To  understand  the  Isgal  effect 
of  emancipation  by  the  Roman  law,  it  must  be  premised  that  all 
children  bom  in  lawful  marriage  were  said  to  be  in  the  father's  power, 
as  well  as  all  his  son's  children  so  bom  before  the  son  was  emancipated ; 
and  no  person  who  was  in  the  power  of  another  could  acquire  any 
property  of  his  own.  (Gains,  iL  86,  Ac.)  Whatever  property,  then,  a 
son  acquired  while  in  his  father's  power  strictly  belonged  to  his  father. 
If  the  son  was  by  will  appointed  heir  (h»res  in  the  Roman  sense),  he 
could  not  accept  without  his  father's  consent,  and  all  that  he  took  was 
for  the  benefit  of  his  father  :  the  same  rule  held  as  to  a  legacy.  It  is 
unnecessary  here  to  mention  the  exceptions  to  ihe  general  rule  above 
laid  down,  or  to  describe  the  father's  power  over  the  son's  person. 
**  There  is  hardly  any  nation,"  observes  Ghuus  (i.  55), "  in  which  lathers 
have  such  power  over  their  diildren  as  we  have."  The  rigour  of  the 
ancient  Roman  law,  however,  was  gradually  relaxed,  Uiough  the 
remarks  of  Gains,  who  wrote  at  least  after  the  time  of  Antoninus 
Pius,  show  that  it  was  not  then  entirely  fallen  into  disuse.  The 
father's  power  was  dissolved  by  his  natural  death,  and  also  by  the  civil 
death  of  the  father  or  the  son.     (Gains,  L  128.) 

EmanciiMktion  was  the  act  by  which  the  power  was  dissolved  or 
released  in  the  lifetime  of  the  father ;  and  it  required  the  consent  of 
both  parties.  The  emancipation,  which  was  made  according  to  the 
Laws  of  the  Twelve  Tables,  was  effected  by  an  imaginary  sale  from 
the  father  to  another  person.  In  the  case  of  a  son,  this  sale  was  made 
three  times,  as  if  the  father  were  selling  a  slave,  and  the  person  to 
whom  the  sale  was  made,  who  of  course  was  some  friend,  manumitted 
the  son  after  each  sale.  After  each  of  the  first  two  sales,  the  son, 
being  manumitted,  became  again  in  his  father's  power ;  but  the  last 
manumission  was  final,  and  extinguished  all  the  father's  paternal 
rights.  It  was  however  usual  for  the  son,  after  the  third  sale,  to  be 
resold  to  his  natural  father,  who  then  manumitted  him,  and  thus 
acquired  the  rights  of  a  patronus  over  his  emancipated  son,  which 
would  otherwise  have  belonged  to  the  purchaser  who  gave  him  his 
final  manumission.  In  the  case  of  a  daughter  or  a  grandson,  a  single 
sale  and  manumission  was  sufficient.  (Gains,  i.  182 ;  '  Dig.,'  lib.  28, 
tit.  8, 1.  8 ;  '  Cod.,'  Ub.'S,  tit  49, 1.  6 ;  '  Instit.,'  lib.  i.,  tit.  J  2,  s.  6.) 

The  Emancipatio  Anastasiana,  or  that  introduced  by  the  Emperor 
Anastasius,  was  b^  Imperial  Rescript.     ('  Cod.,'  Ub.  viii,  tit.  49, 1.  6.) 

The  Emancipatio  Justiniana  was  effected  by  a  simple  declaration  of 
a  father  before  the  proper  magistrate,  that  he  released  his  son  firom  the 
paternal  authority ;  but  the  father  still  retained  the  rights  of  a 
patronus  over  his  emancipated  son.    (Ibid.  1.  6.) 

The  immediate  legal  effect  of  emancipation  was,  that  the  person 
emancipated  possessed  over  his  own  children  the  paternal  right :  he 
could  acquire  property,  and  bequeath  it  by  will.  If  a  son  married 
and  had  children  before  he  was  emancipated,  his  children  were  in  the 
power  of  their  grandfather,  who  could  emancipate  them  without 
emancipating  their  father ;  and  such  emancipation  continued  in  force 
after  the  grandfather's  death. 

It  was  also  a  consequence  of  emancipation  that  the  emancipated 
children  stood  to  their  father  in  the  relation  of  strangers,  and  con- 
sequently, in  case  of  intestacy,  could  not  take  the  parent's  property, 
which  could  only  be  claimed  by  those  who  corresponded  to  the  legal 
description  of  heredes  sui,  agnati,  and  gentiles.  But  this  injustice  of 
the  civil  law  (juris  iniquitates),  observes  Gains,  was  remedied  by  the 
prsetor's  edict,  or,  as  we  should  term  it,  the  equity,  which  was 
gradually  introduced  in  order  to  soften  the  rigour  and  strict  rules  of 
the  civil  law.  [Edict.]  The  prector's  edict,  however,  did  not  extend 
to  give  the  same  advantage  to  an  emancipated  son  in  succeeding  to  the 
property  of  an  intestate  brother.  The  Emperor  Anastasius  remedied 
this  under  certain  restrictions ;  and  finally  Justinian  put  emancipated 
and  non-emancipated  brothers  and  sisters  and  their  children  on  the 
same  footing  in  all  respects  as  to  sharing  in  the  property  of  a  deceased 
parent  or  brother  or  sister.  ('  Cod.,*  lib.  vi.,  tit.  57 ;  *  Institj'  lib.  iii, 
tit.  5.) 

As  to  emancipation  under  the  Code  Napol^on^  see  liv.  i^  chap.  8j 
tit.  10. 
EMBALMING.    [Mumxy.] 

EMBANKMENT,  in  civil  engineering,  a  mound,  or  heap  of  euih, 
thrown  up  for  the  purpose  of  forming  a  roadway  at  a  level  different 
from  that  of  the  natural  surface  of  the  groimd ;  or  for  the  purpose  ot 
either  regulating  the  flow  of  a  river  or  a  navigable  canal,  or  of  defend- 
ing low-lying  districts  from  the  effects  of  floods,  storms,  or  high  tides 
in  rivers,  or  upon  the  shores  of  lakes  or  seas.    In  military  engineering^  ' 
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embankments  are  frequently  lused  to  back  up  the  fronts  of  scarped 
fortifications,  and  to  form  the  glacis,  the  cavadiers,  banquettes,  capo- 
nitres,  or  other  earthwork  defences ;  but  as  the  purposes  to  which 
embankments  are  applied  in  civil  engineering  are  perhaps  more  im- 
portant than  those  connected  with  xnilitary  engineering^  the  former 
will  alone  be  discussed  in  the  present  article. 

In  designing  a  roadway,,  whether  for  ordinary  carriage  or  railway 
traction,  or  in  designing  a  canal,  it  is  desirable,  as  far  as  possible,  to 
provide  in  the  work  itseU  for  the  disposal  of  the  whole  of  the  earth  it 
may  be  necessary  to  remove,  in  order  to  seciure  the  required  conditions 
of  level  of  the  finished  surfaces ;  or,  in  other  words,  to  make  the 
embankments  balance  the  excavations.  This  condition  very  frequently 
renders  it  necessary  to  form  very  lofty  embankments ;  and  the  move- 
ments these  aocumulationB  of  earth  are  likely  to  produce,  or  to  imder- 
go,  render  it  eqwJly  necessary  to  adopt  great  precautions  in  their 
execution.  If,  for  instance,  an  embankment  should  be  formed  on  a 
compressible  or  on  a  shifting  subsoil,  it  may  either  produce  a  vertical 
or  a  lateral  displacement  of  that  surface ;  or  again,  if  the  embankment 
should  have  been  carried  up  with  undue  haste,  the  loose  earth  of  which 
it  is  composed  will  be  exposed  to  subside,  in  all  probability,  in  a  very 
unequal  manner.  Naturally,  the  precautions  to  be  observed  in  the 
various  cases  thus  alluded  to,  will  vary  according  to  the  peculiar  cir- 
cumstances affecting  them ;  but  the  leading  principle  is  the  same  in 
all, — namely,  that  the  weight  of  the  material  of  the  embankment  must 
be  made  to  act  equally  in  a  vertical  direction,  and  that  the  tendency  to 
lateral  movement  should  be  effectually  resisted. 

Embankments  formed  upon  peaty  subsoils  are  especiaUy  liable  to 
vertical  compression ;  and  it  is  to  be  observed  that,  in  the  majority  of 
alluvial  districts,  layers  of  peat  are  intercalated  between  the  layers  of 
sand,  clay,  or  soft  semifiuid  silt,  which  constitute  the  bulk  of  those 
deposits.  In  diluvial,  and  in  many  of  the  clayey  series  of  the  older 
formations,  compressible  silty  beds  occur  between  others  of  a  more 
resisting  character;  and  if,  by  reason  of  the  great  superincumbent 
weight,  or  by  any  accidental  disturbance  of  the  natural  conditions  of 
eqiulibrium  of  the  upper  beds,  the  compressibility  of  the  lower  ones 
should  be  brought  into  action,  the  practical  effects  produced  may 
become  of  the  most  dangerous  description.  It  is,  therefore  a  matter 
of  great  importance  that  borings  should  be  taken  all  over  the  area  of 
any  intended  embankment;  and  that,  if  it  should  be  of  any  great 
height,  the  borings  should  be  continued  to  a  considerable  depth,  espe- 
cially upon  the  banks  of  a  river  which  might  be  likely  to  interrupt  the 
continuity  of  any  of  the  subterranean  strata.  Very  frequently  it  may 
also  happen  that  drainage  operations  may  disturb  the  normal  conditions 
of  equilibrium  of  the  intercalated  sandy  or  peaty  beds  of  the  alluvial 
districts  referred  to  above ;  and  in  those  cases,  the  subsequent  addition 
of  any  extraordinary  weight,  by  reason  of  the  execution  of  an  embank- 
ment, would  require  that  measures  be  adopted  to  limit  the  range  of  action 
of  the  respective  disturbing  causes,  whether  they  act  above  or  below 
the  natural  surface.  Perhaps  the  best  commentary  on  the  principles 
above  stated  may  be  found  in  a  brief  description  of  the  practical 
methods  adopted  in  various  countries  to  ensure  the  stability  of  lai^ge 
embankments. 

Upon  peaty  subsoils  the  whole  of  the  action  of  the  superincumbent 
weight  is  frequently  resolved  into  a  direct  vertical  one  bv  means  of  a 
double  row  of  sheet  piles,  which  confine  the  influence  of  the  weight  to 
the  precise  area  so  inclosed ;  or  again,  as  in  the  case  of  the  embankments 
executed  in  Bavaria  for  the  milways  carried  across  the  peat  bogs  of  that 
country,  pits  are  sunk  (in  the  manner  of  the  squares  of  a  chess-board) 
through  the  peat,  and  these  pits  are  subsequently  filled  in  with  incom- 
pressible materials.  In  some  instances,  when  heavy  buildings  (which, 
of  course,  act  in  precisely  the  same  manner  as  heavy  embankments) 
have  been  executed  upon  layers  of  soft  mud  of  a  practicaUy  imlimited 
thickness,  they  have  been  laid  either  upon  a  wide  bed  of  concrete, 
or  upon  a  thick  bed  of  fine  sand  kept  from  spreading  laterally ;  or  they 
have  been  founded  upon  piles  driven  with  their  butt  ends  downwards, 
as  at  Brest.  The  principle  observed  in  all  these  instances  is  merely  to 
distribute  the  weight  over  a  large  base ;  but  in  Holland,  and  in  many 
analogous  districts,  the  engineers  exercise  great  skill  and  ingenuity  in 
the  adaptations  of  means  for  diminishing  the  weight  of  the  heart  of 
the  embankment, — the  portion  which  precisely  would  be  the  heaviest 
if  the  bank  were  executed  of  solid  earth, — by  the  introduction  of  layers 
of  reeds,  or  of  fascines.  These  materials,  moreover,  tend  to  distribute 
the  weight  over  a  large  area,  and  they  thus  produce  a  double  benefit. 
The  sketch  given  in  Mine's  '  Traits  des  Canaux,'  &c.,  of  the  mode 
of  forming  the  dykes,  or  the  embankments,  across  the  smaller  creeks 
in  the  Dutch  province  of  Zeelond,  will  illustrate  the  system  adopted  in 
the  countries  above  mentioned. 

OccasionaUy  the  tendency  of  new  embankments  to  slip  laterally  is 
resisted  by  forming  steps  in  the  earth  of  the  subsoil,  or  by  cutting  deep 
trenches  at  the  feet  of  the  respective  slopes.  It  must,  however,  be 
evident  that  the  success  of  these  operations  must  depend  upon  the 
nature  of  the  subsoil  itself ;  because,  whenever  the  latter  is  susceptible 
of  lateral  displacement  it  can  serve  but  little  purpose  to  connect  the 
superincumbent  load  with  it.  Stepped  seatings,  and  deep  footings  have 
at  any  rate  this  advantage,  namely,  that  they  resist  the  passage  of 
water  between  the  natural  surface  of  the  ground,  and  the  under  surface 
of  the  embankment ;  and  therefore,  one  or  the  other  of  them  should 
invariably  be  resorted  to,  if  there  should  be  any  danger  from  the 


infiltration  of  water  beneath  the  seat.  Under  ordinary  circumstances 
it  would  be  preferable,  of  course,  to  form  ditches,  or  drains,  for  the 
purpose  of  intercepting  these  surface  waters ;  but  the  additional  pre- 
cautions of  stepping,  or  trenching  the  feet  of  the  bank,  are  rarely 
superfluous.  In  those  cases  wherein  banks  are  formed  for  the  purpose 
of  storing  large  bodies  of  water,  it  becomes  especially  necessary  to 
prevent  the  passage  of  the  water  under  the  seat  of  the  bank  itself ;  and 
in  all  such  works  (of  any  considerable  magnitude)  it  is  ctistomary  to 
insert  what  is  called  a  **  puddle  dyke,"  or  a  species  of  wall  of  imper- 
meable materials,  which  is  carried  through  the  whole  depth  of  the 
bank  and  the  porous  materials  of  the  subsoil,  to  the  impermeable 
strata  beneaUi  them.  Some  of  the  most  remarkable  wons  of  this 
description  are  those  lately  executed  for  .the  catch-water  reservoirs  of 
the  Liverpool  and  of  the  Manchester  Water-works,  or  those  executed 
in  America  for  the  Croton  Water-works,  wherein,  by  the  way,  the 
resistance  of  the  banks  to  lateral  displacement  was  assisted  by  the 
introduction  of  cribbed  or  cradle-work^  to  be  noticed  hereafter,  under 
Weib. 

Embankments  formed  upon  the  sides  of  runmng-streams,  have  to 
resist  not  only  the  tendencies  to  vertical  compression,  and  to  lateral 
displacement  already  referred  to,  and  the  danger  arising  from  the 
infiltration  of  water  imder  their  seats,  but  they  have  to  resist,  Ist,  the 
dynamical  action  of  the  water  at  its  maximum  elevation :  and  2nd, 
the  tendency  of  the  current  to  carry  away  the  materials  of  which  the 
banks  themselves  are  composed.  The  former  of  these  conditions  will 
naturally  be  affected  by  the  height  of  the  water,  and,  to  a  great  extent 
also,  by  its  width;  for  the  waves  produced  in  any  body  of  water 
depend  for  their  height,  partially  upon  the  breadth  of  the  surface 
over  which  the  wind  may  blow.  The  latter  condition  will  equally, 
of  course,  depend  upon  the  velocity  of  the  current,  and  the  materials 
which  are  the  most  directly  exposed  to  its  action  must  be  of  such  a 
nature  as  to  obviate  any  danger  of  their  being  displaced  by  that  agent. 
In  the  article  Htorodtna^ics,  there  will  be  found  a  table  of  the 
transporting  powers  of  water  at  different  velocities,  and  the  various 
modes  of  defending  embankments  from  the  action  of  the  waves,  or 
currents,  will  be  discussed  under  Sea  Dtkes  ;  River  Defences.  Of 
whatever  materials  such  river  or  sea  walls  may  be  externally  com- 
posed, it  is  desirable  that  they  should  present  a  very  flat  slope  towards 
the  land  side ;  and  that  they  should  be  carried  up  above  the  highest 
point  to  which  the  waves  can  reach. 

The  compression  of  the  materials  of  an  embankment  (which  is,  it 
must  be  ol»erved,  one  of  the  most  important  considerations  in  the 
execution  of  such  works),  must  depend  mainly  upon  the  mode  adopted 
for  the  transport  and  delivery  of  the  matenals.  Formerly,  embank- 
ments of  small  height  were  executed  either  by  barrow,  or  cart  work, 
and  in  regular  layers  of  small  thickness ;  and  this  mode  of  execution 
is  still  retained  in  many  instances  in  hydraulic  works.  But  when 
railways  created  the  necessity  for  the  rapid  formation  of  the  colossal 
embankments,  some  of  which  will  hereafter  be  described,  it  became 
necessary  to  introduce  a  more  expeditious,  even  though  less  perfect 
mode  of  execution.  It  was  for  the  purpose  of  meeting  this  practical 
requirement  of  the  age  that  the  system  of  transporting  the  materials 
furnished  by  cuttings  to  the  embankments,  by  means  of  railroads  and 
waggons,  and  of  depositing  the  materials  over  what  is  technically  c&Ued 
a  "  flying  tip,"  was  introduced.  Upon  the  ancient  system,  the  thick- 
ness of  the  layers  of  an  embankment  varied  from  18  to  36  inches ; 
whilst  upon  the  modem  one,  that  thickness  hardly  ever  descends  below 
6  feet,  even  in  forming  banks  for  hydraulic  works;  and  in  many  in- 
stances railway  embankments  of  30  or  40  feet  in  height,  are  made 
without  the  intervention  of  any  method  for  producing  a  partial  com- 
pression of  the  ground.  It  cannot,  therefore,  be  a  matter  of  surprise 
that  the  rate  of  compression  in  large  embankments  should  j^f  between 
the  extreme  limits  of  from  ^  to  ^  of  the  finished  cubical  contents ;  and 
it  thence  becomes  necessary  both  to  keep  the  top  of  a  new  bank, 
formed  in  the  modem  style,  above  the  proposed  finished  height,  and 
to  provide  for  its  ultimate  compression,  by  frequent  rechai^ges.  Espe- 
cial precautions  must  be  taken  against  danger  from  this  cause  in  the 
case  of  the  embankments  required  for  forming  the  dams  of  catch- 
water  reservoirs ;  and  indeed,  it  would  seem  to  be  indispensable  that 
such  works  should  be  executed  in  thin  layers,  and  that  each  of  those 
layers  should  be  carefully  "  punned,"  or  rammed ;  care  being  taken  to 
prevent  the  formation  of  any  continuous  horizontal  bedding  in  the 
materials  of  the  bank. 

In  calculating  the  respective  cubical  proportions  of  the  embankments 
and  excavations  of  a  particular  work,  this  fact  of  the  ultimate  com- 
pressibility of  the  materials  furnished  by  the  latter,  and  of  their 
primary  expansion,  must  be  carefully  taken  into  account.  Another 
practic^  observation,  which  perhaps  it  may  be  as  well  to  make  here,  is 
that  embankments  formed  upon  the  sloping  sides  of  hills  are  especially 
liable  to  lateral  displacement ;  and  that  in  their  construction  it  is  there- 
fore more  than  usually  necessary  to  step,  or  trench,  the  footings  or 
seats,  and  to  provide  efficacious  means  for  canying  off  the  surface  or 
spring  waters. 

One  of  the  most  important  details  to  be  considered  in  forming  an 
embankment  is  the  slope  to  be  given  to  the  sides,  for  this  aloi^  will 
vary  with  every  description  of  material  employed.  Thus,  it  is  found 
that  even  in  executing  the  embankments  required  for  supporting 
ordinary  roads  or  railways  (or  those  which  in  fact  have  merely  to  sup* 
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port  a  vertical  wei^t),  the  slope  required  to  be  given  to  loose  rubble 
fitone,  chalk,  loamy  sand  or  gravel,  is  about  1}  base  to  1  in  height. 
Light  incoherent  sand,  and  ordinary  clay,  ought  to  have  slopes  of 
about  2  base  to  1  in  height ;  whilst  the  more  imctuous  clays,  such  as 
the  Oxford  day  or  the  London  clay,  frequently  require  slopes  of  as 
much  as  8  to  1,  in  order  to  prevent  dips.  Evidently,  however,  it  must 
be  dangerous  to  lay  down  any  invariable  rules  on  this  subject.  The 
nature  of  all  geological  materiala  is  liable  to  great  local  varieties ;  and 
the  conditions  of  the  foundations  of  an  embankment,  as  well  as  the 
purposes  the  embankments  themselves  are  intended  to  fulfil,  differ  in 
Buch  extraordinary  manners  that  it  is  not  possible  to  say,  d  priori,  the 
course  it  would  be  advisable  to  adopt  in  every  case.  It  is  the  duty  of 
the  engineer  to  examine  and  to  allow  for  the  various  disturbing  cir- 
cumstances which  may  affect  the  application  of  the  general  rules  above 
given. 

If  it  should  be  necessary  at  any  time  to  form  a  bridge,  or  a  culvert, 
drain,  &c.,  under  an  embankment  of  any  considerable  height,  precau- 
tions must  be  taken  to  prevent  any  unequal  thrusts  against  the  side 
walls  of  those  structures ;  and  the  weight  thrown  upon  their  crowns 
must  be  deposited  without  producing  any  sudden  shock  of  a  nature  to 
disturb  the  brickwork  or  masonry.  Care  must  also  be  taken  to  cover 
the  top  and  the  inner  sides  of  the  retaining  walls  with  an  impermeable 
materuJ,  in  order  to  obviate  any  danger  to  the  masonry  by  the  infil- 
tration of  water  thi-ough  the  superincumbent  earth.  This  precaution 
is  feup  too  much  neglected  in  English  engineering  works,  and  there  can 
be  no  doubt  but  that  the  fall  of  many  of  the  railway  bridges  recently 
erected  may  be  accounted  for  by  the  gradual  removal  of  the  mortar 
from  the  joints  of  the  masonry,  by  the  passage  of  the  waters  falling 
upon  the  exposed  upper  surfaces.  It  is  singular  even  that  there  is  no 
special  technical  word  in  our  language  to  express  the  rendering  coat 
laid  upon  the  top  of  an  arch,  such  as  the  French  word  "  chape."  Hy- 
draulic lime,  hydraulic  cement,  and  asphalte,  are  much  used  by  foreign 
engineers  in  the  execution  of  these  "  chapes," 

In  addition  to  the  consideration  above  referred  to,  with  respect  to 
the  amount  of  compression  which  may  be  expected  to  take  place  in  the 
materials  carried  to  tm  embankment,  according  to  the  method  of  trans- 
port adopted,  it  is  necessary  also  to  bear  in  mind  the  relative  cost  of 
those  different  methods,  which  naturally  will  vary  according  to  the 
quantities  of  earthwork  to  be  dealt  with.  It  is  usually  admitted  that 
it  is  preferable  to  execute  embankments,  where  the  rate  of  compression 
may  be  neglected,  by  means  of  barrow- work,  when  the  lead,  or  distance 
of  transport,  does  not  exceed  from  70  to  100  yards ;  when  the  lead  is 
between  70  and  180  yards  it  is  most  economical  to  employ  carts  drawn 
by  men,  but  at  about  150  yards  lead  it  b^ns  to  be  advisable  to  employ 
carts  drawn  by  horses;  between  the  distances  of  150  and  300  yards, 
cart-work  by  horses  is  decidedly  the  most  economical :  but  above  800 
yards  lead  there  is  an  economy  in  using  temporary  railroads,  and  wag- 
gons drawn  by  horses,  for  transporting  the  material  In  very  large 
embankments,  locomotives  are  sometimes  advantageously  employed, 
when  the  lead  attains  or  exceeds  a  quarter  of  a  mUe ;  local  consider- 
ations must,  however,  often  render  it  advisable  to  modify  the  appli- 
cation of  these  calculations. 

Amongst  the  most  important  embankments  hitherto  executed  may 
be  cited  those  upon  the  banks  of  the  Po,  the  Loire,  the  lihine,  Meuse, 
Scheldt,  Thames,  Ouse,  Nene,  the  shores  of  Zeeland,  Holland,  Fries- 
land,  kc,,  to  be  noticed  hereafter ;  the  embankment  upon  the  EUes- 
mere  Canal,  near  the  Pont  y  Cysilte ;  the  embankments  which  close 
the  gorges  of  the  gathering  grounds  of  the  Liverpool  and  Manchester 
Water-works,  Ac  Upon  some  of  the  railways  there  are  also  gigantic 
works  of  this  description  ;  as,  for  instance,  on  the  Ulm  and  Augsburg 
line,  theemk^kment  of  Gadelbach,  cubing  1^  millions  of  cubic  yards, 
nearly  i^Sm^  of  Tabotsofen,  on  the  same  line,  cubing  1|  millions  of 
cubic  yards ;  that  of  Cowran,  on  the  Carlisle  railway,  cubing  1^  millions 
of  cubic  yards ;  those  near  Blisworth  on  the  Birmingham  railway,  of  the 
Pont  de  Yonne  on  the  Lyon,  the  Malaunay  valley  on  the  Rouen  and 
Havre,  the  Poincy  valley  on  the  Straflburg  lines,  are  of  somewhat 
analagous  magnitude. 

EMBARGO,  the  word  used  to  denote  the  act  by  which  the  public 
authorities  of  a  country  lay  an  arrest  on  ships  to  prevent  their  leaving 
its  ports.  On  the  breaking  out  of  war  with  any  nation  it  has  been 
usual  for  the  government  of  each  country  to  lay  an  embargo  upon 
such  of  the  enemy's  ships  as  are  within  reach,  with  a  view  to  their 
being  declared  good  and  lawful  prize.  During  the  progress  of  war, 
when  any  expedition  is  on  foot  against  the  enemy,  and  it  is  desirable 
to  keep  the  circumstance  from  the  knowledge  of  the  party  to  be 
attack^,  it  is  usual  to  lay  an  embargo  upon  all  private  vessels,  as  well 
those  under  the  national  flag  as  foreign  vessels,  imtil  the  object  to  be 
attained  by  secrecy  is  accomplished.  An  embargo  may  also  be  laid  by 
the  government  upon  ships  belonging  to  its  subjects  with  a  view  to 
their  employment  for  the  service  and  defence  of  the  nation.  In  all 
these  cases  it  is  clear  that  embargoes  are  detrimental  to  commerce ; 
the  only  case  in  which  they  have  an  opposite  character  is  when  a 
foreign  vessel  of  war  or  privateer  frequents  a  neutnd  port,  and  is 
restrained  from  quitting  the  same  until  a  certain  time  shall  have 
elapsed  after  the  departure  from  the  port  of  any  vessel  of  which  it 
might  otherwise  make  prize. 

EMBER-DAYS  and  WEEKS,  certain  scsaons  of  the  year  set  apart 
for  imploring  the  blessing  of  the  Almighty  on  the  pxx)duce  of  the 
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earth  by  prayer  and  fasting,  observed  in  the  Christian  Church  as  early 
aj9  the  3nl  century.  Pope  Calixtus,  who  first  directed  them  to  be 
observed,  also  ordained  that  the  same  seasons  should  be  especially 
devoted  to  the  preparation  of  the  clergy  before  their  ordination.  These 
seasons  are  mentioned  in  the  laws  both  of  Alfred  and  Canute.  At 
first  the  Ember-days  were  not  uniformly  observed  by  different  Churches 
at  the  same  time ;  but  the  Council  of  Placentia,  a.d.  1095,  fixed  the 
spring  and  summer  Ember-days  to  be  t^e  Wednesdays,  FVidays,  and 
Saturdays  after  the  first  Sunday  in  Lent  and  Whitsunday ;  those  of 
autumn  and  winter  upon  the  same  days  after  the  feast  of  the  holy 
cross  (September  14th)  and  St.  Lucia  (December  13th).  The  Sundays 
inunediately  following  all  these  seasons  are  stUl  appointed  by  the 
thirty-first  canon  of  the  Church  of  England  for  the  ordination  of 
ministers.  The  four  weeks  in  which  the  Ember-days  severally  occur 
are  called  Ember-weeks.  Shakspere  speaks  of  EmbOT-evea.  Ha  ety- 
mology of  Ember-days  is  uncertain.  Some  have  derived  the  term 
from  emhcTf  ashes ;  others  from  Ij/itpcu,  days ;  and  others  from  ymbren, 
which  in  the  Anglo-Saxon  means  a  circle  or  revolution,  the  Ember- 
days  being  set  seasons  in  the  course  or  circuit  of  the  year. 

EMBEZZLEMENT,  from  the  old  French  word  besler,  or  enibeder,  to 
£lch,  is  the  fraudulent  appropriation  by  servants  and  others  of  money 
or  goods  entrusted  to  their  care,  or  received  by  them  on  account  of 
their  employers. 

By  Clerkz  <md  ServanU, — ^Is  an  indictable  offence  under  the  7th  and 
8th  Geo.  IV.  c.  29,  s.  46,  and  by  that  statute  is  declared  to  be  larceny, 
and  punishable  with  transportation  for  a  term  not  exceeding  fourteen 
or  less  than  seven  years,  or  by  imprisonment  for  any  term  not  exceed- 
ing three  years.  If  the  offender  be  a  male  he  is  liable  to  be  once, 
twice,  or  thrice  publicly  or  privately  whipped  (if  the  court  shall  so 
think  fit),  in  addition  to  such  imprisonment  This  statute  extends  to 
the  clerks  and  servants  (both  male  and  female)  of  all  persons,  whether 
in  or  out  of  trade,  provided  they  are  entrusted  to  receive  moneys  for 
their  employers.  Notwithstanding  the  statute  declared  the  offence  to 
be  larceny,  it  was  necessary  to  indict  the  offenders  for  the  particular 
offence ;  and  the  legal  distinctions  between  larceny  and  embezzlement 
being  often  very  subtle,  offenders  escaped.  This  was  remedied  by  the 
Stat.  14  &  15  Vict.  c.  100,  allowing  persons  indioted  for  larceny  to  be 
convicted  of  embezzlement,  and  vice  ver$d. 

By  Workmen  in  certain  inanufacturet, — ^A  number  of  statutes,  from 
the  1  Anne,  stat.  2,  c  18,  to  the  6  &  7  Vict.  c.  40,  provide  against 
fraudulent  appropriations  by  workmen  in  woollen,  linen,  fustian, 
cotton,  iron,  and  other  manufactures,  and  by  coUien  and  miners. 

By  Agents,  Bankers,  Attorneys,  dec, — Of  moneys  and  securities,  when 
entrusted  to  them  for  any  special  purpose,  is  constituted  a  misde- 
meanor by  the  statute  7  &  8  Geo.  IV.  c.  49,  and  subjects  the  offender 
to  transportation,  as  in  tiie  case  of  clerks  and  servants,  or  to  fine  and 
imprisonment,  in  the  discretion  of  the  court.  Further  important  pro- 
visions for  the  punishment  of  frauds  committed  by  trustees,  bankers, 
directors,  officers,  members  of  bodies  corporate  and  public  companies, 
and  other  persons  entrusted  with  property,  are  contained  in  the  statute 
20  &  21  Vict.  c.  54. 

By  Public  Servants, — Under  the  2nd  Wm.  IV.  c.  4,  s.  1,  persons 
employed  in  the  public  service  and  embezzling  any  moneys  or  securities 
entrusted  to  them  are  to  be  deemed  guilty  of  felony,  and  are  punish- 
able in  the  same  manner  as  clerks  and  servants  for  the  like  offence, 
except  being  whipped.  Embezzlement  of  money  or  stores  by  officers 
of  her  Majesty's  forces  is  provided  for  by  the  annual  army  and  marine 
Mutiny  Acts.  There  are,  moreover,  several  acts  relating  to  the  embez- 
zlement of  naval  and  public  stores.  (See  t)ie  55  Geo.  III.  c.  127,  and 
acts  there  referred  to.)  Until  the  4  &  5  Vict.  c.  56,  embezzlement  by 
servants  of  the  Bank  of  England  was  a  capital  felony. 

As  to  bankrupts  and  insolvents,  see  Bankrupt  and  iNSOLVieyT. 

EMBLEM ;  in  Greek,  l/x/SXi^fui  (from  iy  and  fidWtiv,  to  cast  in),  a 
thing  inserted,  inlaid  work,  mosaic,  or  the  like.  [Mosaic].  In  English, 
an  emblem  is  a  figurative  representation ;  a  representation  which  by 
virtue  of  association  suggests  to  our  minds  something  not  expressed 
to  our  senses.  For  instance,  a  lion  is  the  emblem  of  courage,  a  cock 
of  watchfulness,  because  watchfulness  and  courage  are  qualities  com- 
monly associated  in  our  minds  with  those  animaJs,  as  their  character- 
istics. So  by  historical  association,  without  any  intrinsic  fitness,  one 
thing  may  become  the  emblem  of  another,  as  the  wheel  and  other 
instruments  of  torture  are  emblems  of  saints  who  have  perished  by 
them.  Any  device,  however  arbitrary,  when  established  by  usage  as 
a  distinctive  mark,  may  become  the  emblem  and  be  put  for  that 
which  assumes  it,  either  in  writing  or  in  imitative  art ;  as  for  instance 
in  Wordsworth's  lines : — 

From  town  to  town,  from  tower  to  tower. 
The  red  rose  is  a  gladsome  flower,  &c. 

The  red  rose  is  the  emblem  of  the  house  of  Lancaster,  though  no 
mention  of  that  house  has  been  made,  just  as  the  cross  is  now  the 
general  emblem  of  Christianity. 

EMBLEMENTS,  from  the  French  words  emblarence  de  hied  (com 
sprung  or  put  above  ground),  in  its  strict  signification  means  the  profits 
of  land  sown,  but  in  its  usual  sense  it  extends  to  roots  planted  and 
other  annual  artificial  profits  which  arise  from  the  soil,  as  for  example, 
standing  com,  hemp,  saffron,  flax,  hops,  and  garden  produce  growmg 
above  ground,  as  melons  and  cucumbers,  all  of  which  annually  require 
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cither  sowing,  planting,  or  manuring  at  the  expense  of  the  tenant,  and 
are  not  a  permanent  or  natural  product  of  the  soil. 

By  a  rule  of  law  founded  on  public  policy,  and  for  the  encourage- 
ment of  husbandry,  all  persons  are  entitled  to  the  emblements  of  land 
Bown  by  themselves  in  which  they  have  an  uncertain  interest,  and 
which  is  determined  either  by  the  act  of  God,  or  of  the  law,  between 
the  time  of  sowing  or  planting  and  the  severance  of  the  crop. 

Thus  the  representatives  of  a  tenant  for  life,  who  dies  firevious  to 
harvest,  are  entitled  to  the  growing  crops  as  a  compensation  for  the 
labour  and  tillage  bestowed  on  the  lands  by  the  deceased.  The  same 
rule  also  exists  with  regard  to  a  strict  tenant  at  will,  if  his  tenancy  is 
determined  by  the  landlord  previously  to  the  com  being  reaped,  and 
for  this  reason,  that  as  the  tenant  could  not  know  when  the  landlord 
would  determine  his  will,  he  could  not  therefore  make  any  provision 
against  it,  and  having  sown  the  land  upon  a  reasonable  presumption  of 
taking  the  prwluce,  the  law  will  not  suffer  him  to  be  a  loser  by  it.  If, 
on  the  other  hand,  a  tenant  for  life  or  at  will  puts  an  end  to  his  occu- 
pation by  his  own  act,  he  will  not  be  entitled  to  the  crops,  as  no 
uncertainty  can  exist  on  his  part,  which  is  the  point  upon  which  all 
cases  of  emblements  rest. 

The  parochial  clergy  and  their  under-tenants,  being  also  tenants  for 
lives,  and  their  representatives,  are  in  like  manner  entitled  to  all  the 
advantages  of  emblements  by  the  28  Henry  Vlll.,  c.  11,  sect.  6  ;  and 
under  that  statute  they  ai-e  enabled  to  bequeath  by  will  grain  giowing 
upon  the  glebe  land,  manured  and  sown  at  their  own  cost ;  but  for  the 
reason  above  mentioned,  a  person  who  resigns  his  living  is  not  entitled 
to  the  emblements. 

Fruit  trees  which  cannot  be  presumed  to  be  planted  in  contempla- 
tion of  present  profit,  but  rather  of  being  permanently  useful  to  a 
succession  of  tenants,  and  grass  which  grows  of  itself  without  annual 
expense  and  laboiur  on  the  part  of  the  tenant,  are  not  included  within 
the  meaning  of  emblements.     (Woodfall's  '  Landlord  and  Tenant.') 

EMBOSSING  is  the  art  of  producing  raised  figures  or  jiattems  upon 
wood,  metal,  paper,  cloth,  or  other  materials,  by  means  of  pressure ; 
either  applied  as  a  sudden  blow,  as  in  a  stamping-press,  or  in  a  more 
gradual  manner,  as  by  an  ordiiiary  screw  or  hydraulic  press,  or  by 
revolving  cylinders.  The  pattern  is  usually  produced  by  forcing  the 
face  of  ihe  material  against  an  engraved  die  in  which  the  design  is  cut 
cut  or  otherwise  formed  in  intaglio.  Sometimes,  when  the  article  to 
be  embossed  is  in  the  form  of  a  thin  sheet,  a  counterpart  to  the  die, 
often  made  of  lead  or  other  soft  metal  stamped  by  the  die  itself,  is 
applied  at  the  back  to  aid  the  process.  In  many  cases  heat  is  employed 
during  the  operation  with  great  effect. 

The  embossing  of  cloth  for  book-covers— an  important  branch  of 
this  art — and  the  process  of  stamping  the  covers  themselves,  are 
noticed  under  Bookbindino.  A  beautiful  machine  is  in  operation  for 
both  embossing  and  printing  silk,  cotton,  or  woollen  cloth,  paper,  or 
other  fabrics,  in  one  or  more  colours  by  one  operation,  by  means  of 
three  distinct  metal  cylinders  or  rollers,  either  of  which  may  be  em- 
I)loyed  for  embossing  or  printing,  or  for  performing  both  operations 
simultaneously.  These  cylinders  are  arranged  round,  and  pressed 
with  adequate  force  against,  a  central  or  bed  cylinder  of  paper,  round 
which  the  fabric  to  l>e  embossed  is  caused  to  pass.  A  soft  cloth  or 
felt  is  applied  round  the  surface  of  the  paper  cylinder  to  answer  the 
purpose  of  what  a  jjrinter  technically  styles  blanketing;  and  a  smooth 
iron  roller  is  provided  to  roll  in  contact  with  the  paper  cylinder,  so  as 
to  remove  any  impression  which  it  may  receive,  through  the  fabric 
operated  upon  and  the  blanketing,  from  the  embossing  roller.  In 
embossing  paper,  however,  this  impression  upon  the  bed-roller  may  be 
of  advantage  as  a  counterpart  to  the  embossing  roller;  and,  in  such 
cases,  where  it  will  not  produce  inconvenience  in  any  other  operation 
of  the  machine,  it  may  be  allowed  to  remain.  Whenever  this  is  done, 
the  relative  diameters  of  the  bed-roller  and  the  embossing-roller  must 
be  exactly  proportioned  to  each  other,  in  order  to  ensure  perfect 
register,  or  coincidence  between  the  sunk  pattern  on  the  small  metal 
roller  and  the  raised  pattern  on  the  larger  bed-roller,  during  every  part 
of  their  cycle  of  revolutions.  The  embossing  and  printing  rollers  are 
made  hollow  for  the  admission  of  steam  or  red-hot  iron  heaters;  and 
they  are  also  furnished  with  apparatus  for  applying  colour  to  their 
engraved  surfaces  in  the  same  manner  as  the  cylinders  of  an  ordinary 
cahco-printing  machine.  For  embossing  velvets,  plain  cloths,  and 
papers,  the  siu-face  of  the  embossing  roller  must  be  cut  so  as  to  leave 
the  pattern  or  device  elevated  :  such  pattern  being,  consequently,  im- 
pressed into,  not  raised  upon,  the  surface  of  the  fabric;  while  for 
woollens  the  device  must  bo  excavated,  or  executed  in  recess  or 
mtaglio.  The  patterns  produced  by  the  former  kind  of  roller,  though 
commonly  called  embossing,  do  not  strictly  accord  with  the  definition 
above  given,  which  conveys  what  appears  to  be  the  strict  sense  of  the 
word. 

A  very  curious  process  of  embossing  wood  was  devised  some  years 
ago  by  Mr.  Straker.  Raised  figtires  on  wood,  such  as  are  employed  in 
picture  frames  and  other  articles  of  ornamental  work,  are  usually  pro- 
duced either  by  means  of  carving,  which  is  an  expensive  operation,  or 
by  applying  to  the  plain  surface  of  the  wood  ornaments  cast  or 
moulded  m  plaster  of  Paris  or  some  similar  composition -a  plan  which 
18  not  always  available.  Mr.  Straker's  invention  was  intended  to 
facihtate  these  operations.  If  a  depression  be  made  upon  the  surface 
of  wood  by  a  blunt  instrument  which  will  compress  its  substance  with- 


out actually  taking  away  any  portion  of  it,  such  depressed  part  will 
again  rise  to  its  original  level  if  the  wood  be  subsequently  immersed  in 
water.  He  therefore  proposed  to  draw  the  required  pattern  upon  the  sur- 
face of  a  piece  of  wood  previously  cut  to  the  required  shape,  and  then 
to  apply  a  blunt  steel  tool,  burnisher,  or  die  to  all  those  parts  of  the 
pattern  which  are  intended  to  be  in  relief,  so  as  to  form  depressions  in 
the  surface  of  a  depth  equal  to  their  requil«d  prominence.  In  doing 
this,  care  must  be  taken,  by  the  very  cautiolis  driving  of  the  instruments, 
to  avoid  breaking  the  grain  of  the  t«-ood.  The  whole  is  then  to  be  planed 
or  filed  down  to  a  uniform  surface,  after  which  the  wood  is  steeped  in 
hot  or  cold  water;  by  the  action  of  this  water  the  parts  previously 
depressed  will  rise  to  their  former  height,  and  consequently  form  an 
embossed  pattern  which  may  be  finished  by  the  ordinary  operations  of 
the  carver.  A  more  recent  process,  to  which  the  name  of  Xi/lop!at(ic9 
is  given,  consiots  in  pressing  soft  wood  into  iron  moulds,  from  which 
it  receives  a  permanent  and  sharp  inipres-^iofl  in  bas-relief;  the  wood  is 
softened  by  steam,  and  is  imbued  with  oertidn  ingredients  to  give  it 
ductility. 

Very  beautiful  ornaments  of  embossed  leather,  available  in  lieu  of 
carving  for  architectural  decoration,  medallions,  picture- frames,  cabinet- 
work, and  similar  purposes,  are  produced  by  a  process  patented  by  M. 
Claude  Schroth.  The  dies  are  made  of  type-metal,  or  of  the  fu.sible 
alloy  with  bismuth,  called  D'Arcet's.  The  leather  is  beaten  soft  in 
water,  then  wrung,  pressed,  rolled,  and  fulled  as  it  were,  by  working 
it  with  the  hands  till  it  becomes  thicker  and  quite  supple.  In  this 
state  it  is  laid  oh  the  mould,  and  forced  into  all  the  cavities  by  means 
of  a  wooden,  bone,  or  copper  tool.  In  other  cases  the  embossing  is  per- 
formed by  the  force  of  a  press.  .The  leather,  when  it  has  become  dry, 
is  easily  taken  off  the  mould,  however  deeply  it  may  be  inserted  into  its 
crevices,  by  virtue  of  its  elasticity.  The  ela.sticity  which  thus  enables 
the  leather  to  be  removed  from  an  imdercut  mould  is  also  imiK>rtant 
as  a  means  of  preserving  the  ornaments 'from  injury  by  fracture. 
Remarkable  delicticy  and  sharpness  characterise  the  ornaments  thus 
formed,  which  may  be  produced  at  a  moderate  expense ;  while,  from 
the  nature  of  the  material,  they  are  little  liable  to  injury.  See  further 
on  this  subject  under  Leather. 

A  beautiful  process  of  embossing  has  been  invented  by  Mr.  Edwin 
Hill,  for  the  production  of  the  coloured  medallions  impressed  on  Sfjme  of 
the  many  varieties  of  envelopes.  Tl^e  colouring  and  the  stamping  are 
both  effected  by  the  same  machine.  The  envelope,  whether  rtiade  l«y 
hand  or  machine,  is  placed  upon  a  small  iron  table  or  bed,  adjusted  to 
the  right  position  by  guide  pieces.  The  stamp  or  die  is  at  the  same 
time  receiving  a  coating  of  ink ;  which,  applied  only  to  the  raUed  parts 
of  the  die,  will  affect  only  the  sunk  part  of  the  impression.  The  die 
descends,  makes  the  impression,  and  rises  again.  One  attendant  is 
constantly  employed  in  placing  the  envelopes  for  stamping,  and 
another  in  removing  them  when  stamped.  These  movements  take 
place  sixty  times  in  a  minute.  The  die  coats  itself  with  ink  or  colour 
by  means  of  composition  rollers  and  an  inking-table,  somewhat  in  the 
same  way  as  a  printing-machine.  The  same  machine,  or  one  similar 
in  principle,  is  applicable  to  the  embossing  of  paper  wafer-medallions. 
The  envelope-embossing  apparatus  is  nationally  very  important,  for 
each  stamped  envelope  becomes  at  once  a  si)ecies  of  paper-money, 
exchangeable  at  many  times  the  actual  cost  of  manufacture.  The 
embossing  is  on  this  account  conducted  at  Somerset  House,  by 
government  officers. 

EMBRACERY,  an  attempt  to  influAice  or  corrupt  a  jury,  or 
induce  them  to  favour  one  of  the  parties  in  a  cause,  it  is  punislied 
by  fine  and  imprisonment.  The  crime  of  embracery  is  completed 
whether  the  jury  on  whom  the  attempt  ia  made  give  any  verdict  or 
not,  or  whether  the  verdict  given  bo  true  or  false.  ^% 

EMBRASURE  (in  Architecture)  is  the  indent  of  a^ttement. 
[Battlement.]  It  is  sometimes  used,  alsq,  for  the  splay  of  a  door  or 
window.  In  walls  of  some  thickness  the  apertures  are  splayed  on  the 
inside  or  outside,  or  both,  in  order  to  admit  more  light,  thus  making 
the  angles  of  the  wall  obtuse  instead  of  rectangular :  thus — 


A  A  are  splays  forming  the  embraaure.    The  term  is  derived  from  tlie 
French. 

EMBRASURE  (in  Fortification)  is  the  opening  made  in  the  epaul- 
ment  or  parapet  of  a  battery  or  fortress,  to  allow  a  gun  to  be  fired 
through  it.  The  part  of  the  interior  slope  of  the  parapet  immediately 
below  the  embrasure  is  termed  the  genouWre,  and  its  height  is  of 
course  determined  by  the  height  of  the  carriage  of  the  gpm ;  for  field- 
g^ms  it  is  therefore  8  feet  6  inches,  and  also  for  siege-guns  on  travel! in.^ 
carriages,  while  for  guns  on  standing  carriages  it  is  only  2  feet  4  inches 
The  embrasures  may  be  either  cut  out  of  a  parapet  after  it  is  made,  or 
the  openings  left  when  the  parapet  is  being  constructed ;  in  either  case 
the  height  of  the  till  or  suU  of  the  embrasure  should  not  be  much 
more  than  4  feet  below  the  crest  of  the  parapet,  otherwise  the  cheeks 
or  sides  of  the  embrasure,  being  very  high,  the  concussion  of  the  air 
from  the  explosion  of  the  gim  is  sure  to  cause  them  to  fall  in.      If 
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therefore,  the  parapet  be  more  than  8  feet  high,  it  U  better  to  raise  the 
terreplein  of  the  gun.  In  laying  out  an  embrasure,  the  usual  rule — 
namely,  that  given  by  Sir  Charles  Pasley — ^has  been  to  make  the  neck 
or  interior  of  tiie  opening  2  feet  wide  for  guns  and  2  feet  6  inches  for 
howitzers ;  and  the  embrasure  being  funnel-shaped,  with  its  greatest 
opening  to  the  front,  the  inclination  of  the  cheeks  to  one  another  is 
determined  by  making  them  widen  out  6  inches  at  the  distance  of 
5  feet ;  that  is,  the  centre  line,  or  line  of  fire,  being  laid  down,  the 
bottom  of  each  cheek  is  made  1  foot  from  this  line  at  the  neck  and 
1  foot  6  inches  from  it  at  5  feet  to  the  front.  This  opening  of  2  feet 
for  the  neck  of  the  embrasure  was  found  too  small  for  the  heavy  guns 
and  continuous  firing  used  at  the  siege  of  Sebastopol^  where  they  were 
inci'eased  as  follows :  for 

Heavy  82pounders        •        • 
8-inch  guns         .        .        •        < 
10-inch  guns 
Lancaster  guns  and  68-poundera 

They  should,  however^  be  as  small  as  possible^  to  afford  protection  to 
the  gunners. 

The  cheeks  of  the  embrasure  are  made  almost  perpendicular  at  the 
neck  where  the  effects  of  the  explosion  are  slight,  and  gradually  sloping 
outwards  to  the  front,  in  order  that  they  may  be  the  better  able  to  with- 
stand this  efiect :  they  are,  in  fact,  what  is  termed  in  mechanics  "  in 
winding," — that  is,  not  in  the  same  plane.  They  are  revetted  according 
to  circumstai^ces  with  timber  and  planking,  fascines,  or  gabions, — the 
former  being  perhaps  the  best  and  the  latter  the  worst  description  of 
revetment,  though  from  its  being  the  most  accessible  the  most  ordi- 
narily used.  Four  or  five  gabions  are  placed  in  each  cheek ;  though  at 
Sebastopol  eight  and  nine  gabions  were  required  in  a  parapet  24  feet 
thick  at  top  (a  great  thickness,  necessitated  by  the  heavy  guns,  56-  and 
68-pounders,  of  the  besieged),  in  consequence  of  the  looseness  of  the 
soil,  which,  where  not  retained  by  some  revetment,  soon  fell  in  and 
choked  the  embrasure.  The  gabions  were  again  covered  with  raw 
hides,  hurdles,  &c.,  to  protect  them  from  the  effect  of  rapid  fire.  The 
Russians  in  many  instances  used  the  large  iron  ships'  tanks  taken  from 
the  dockyard  to  revett  their  embi-asures.  Embrasures  are  occasionally 
revetted  with  sand-bags,  which,  unless  protected  by  raw  hides,  are 
soon  burnt  by  the  flame  from  the  muzzle  of  the  gun.  Sandbags  are, 
however,  very  useful  to  stuff  the  gabion  revetement  of  an  embi-asure 
with,  instead  of  filling  them  with  earth,  which  is  liable  to  be  shaken 
out  by  firing.  The  sole  of  the  embrasure  is,  for  direct  firing,  made 
sloping  slightly  downwards  to  the  front ;  but  for  ricochet  firing,  whore 
the  guns  are  always  fired  at  a  considerable  angle  of  elevation^  they  are 
made  countersloping. 

EMBROCATION  (from  infipox'fih  a  moistenhjg,  a  term  employed 
to  denote  external  applic^ions,  which  had  for  their  object  to  soften 
and  dissipate  swellings  :  in  this  sense  they  do  not  diiler  from  fomenta- 
tions; but  the  word  has  been  extended  beyond  its  original  mean- 
ing, and  sigiiifies  oleaginous  or  spirituous  compounds^  which  may 
excite  the  vessels  of  the  skin  to  increased  action,  and  produce  all  the 
effects  of  counter-irritants,  or  by  their  influence  on  the  extremities 
of  the  nerves  may  assist  in  resolving  spasm,  and  so  act  as  anti- 
spasmodics. 

EMBROIDERING  ANP  SEWING-MACHINES.  The  word  em- 
broidery, as  employed  in  th?  writings  of  the  accient  historians,  has 
ref er^ice  to  all  kinds  of  ornamental  work  done  with  the  needle ;  thus 
comprehending  within  its  meaning  every  description  of  decorative 
needlework,  including  t»pestry  and  some  descriptions  of  weaving.  At 
the  present  day,  however,  the  application  of  the  term  is  much  more 
limited,  relating  to  one  kind  of  needlework  only,  which,  nevertheless, 
embrao^Qbat  varisty,  both  as  to  the  materials  employed  and  the 
mode  of  using  them.  The  recent  invention  and  amazing  extension 
of  sewing-machines  giv^  a  new  scope  to  the  t^rqx ;  seeing  that  the 
embroidering  machines  sad  sewing-machines  are  so  neaslj  alike  in 
principle,  that  they  had  better  be  described  together.  It  will  be  con< 
veuient,  therefore,  to  treat  the  subject  here  under  the  sub-headings, 
— Hand  embroidery.  Embroidering  Machines,  and  Sewing  Machines. 

Uand-embrcfidery. — Some  of  the  modes  of  hand-embroidery  partake 
of  the  pature  of  Tapestry  ;  but  there  is  one  method,  in  which  a  very 
rich  effect  is  produced  by  inserting  pieces  of  ccAton  wool,  or  slips  of 
poi  cbment  cut  to  suit  the  devices,  between  the  fabric  upon  which  the 
embroidery  is  executed  and  the  threads  of  silk  or  other  material  of 
which  the  pattern  is  formed,  so  that  the  embroidery  may  be  raised 
considerably  above  the  surface.  Gold  and  silver  thread  are  often  used 
in  embroidery  with  good  effect,  and  spangles  or  tinsel  are  occasionally 
mixed  with  the  needle- work.  The  fabric  to  be  embroidered  is  usually 
stretched  in  a  kind  of  frame  or  loom,  and  the  pattern  is  drawn  either 
upon  its  surface,  or,  if  it  be  yery  transparent,  upon  a  piece  of  paper 
applied  underneath  it. 

The  Orieiitals  have  always  paid  more  attention  to  this  art  than 
Europeans.  The  Hebrews  had  elaborate  embroideries  in  their  taber- 
nacle and  on  their  priests'  vestments.  The  Egyptians  embroidered 
their  linen  garments,  and  the  linen-wrappers  of  their  mummies.  The 
.  Greeks,  the  Sidonians,  and  the  Phrygians,,  were  all  skilled  in  this  art. 
The  Peruvians,  too,  when  discovered  by  the  Spaniards,  astonished 
them  by  their  elaborate  Mnbroideries  of  gold  and  silver  on  feathers. 
In  the  embroidery  of  the  middle  ages,  prieats'  vestments,  hangings, 


veils,  canopies,  curtains,  door-screens,  and  corridor-linings,  were  all 
operated  upon  by  the  needle ;  noble  ladies  and  their  Imnd-maidens 
produced  the  specimens  for  domestic  use ;  while  nuns  produced  the 
chief  portions  for  ecclesiastical  and  sacerdotal  adornment.  There  were 
three  modes  practised  in  those  days : — the  low  embroidery,  in  which 
the  threads  were  laid  flat  on  the  groundwork ;  the  raised,  in  which 
the  figures  were  in  relief,  and  routided  by  means  of  wool,  cotton, 
parchment,  or  paper  placed  beneath  the  thread ;  and  gimped,  in  which 
the  figures  were  formed  by  cords  of  gold,  silver,  or  silk,  and  pieces  of 
velvet,  satin,  silk,  or  gold.  The  finest  modem  examples  of  hand- 
embroidery  are  those  produced  by  the  Chinese,  Turks,  Hindoos,  and 
Persians ;  some  of  these  workers  will  put  as  many  as  700  stitches  in  a 
square  inch. 

Embroidery,  ss  a  handicraft  employment,  is  in  our  day  singularly 
affected  by  changes  of  fashion.  About  the  year  1846,  embroidered 
dress-piecQs  for  ladies  came  into  vogue ;  and  in  a  short  time  there  was 
employment  for  2000  hand-embroiderers  in  London  alone,  and  many 
thousands  in  Scotland  and  Ireland.  A  pattern  was  printed  in  outline 
on  the  merino  or  other  material ;  the  stuff  was  then  distributed  by 
travelling  agents ;  and  after  the  embroiderers  had  worked  it,  the  agents 
re-collected  it.  Such  dresses  are  now  (1859)  nearly  out  of  fashion,  and 
embroidery  (as  a  regidar  branch  of  trade)  is  chiefly  applied  to  window- 
curtains,  table-covers,  valences,  borderings,  and  other  furniture  fabrics. 
The  sewed-musUn  work,  sent  out  by  Glasgow  manufacturers  to  the 
Scotch  and  Irish  peasantry,  has  sent  to  those  countries  a  certain 
facility  in  doing  embroidery  work  whenevei-  the  fashion  tends  in  that 
directio 

At  the  Paris  Exhibition,  in  1855,  several  machines  were  shown, 
much  used  in  France  for  pricking  or  piercing  the  lines  of  embroidery, 
to  enable  the  embroiderers  to  transfer  these  lines  to  the  cloth  by  rubbing 
coloured  powder  through  the  holes.  This  pricking,  which  is  a  very  tedious 
process  when  performed  by  hand,  is  effected  by  the  machines  with 
great  rapidity  and  precision.  A  jointed  frame  carries  a  needle,  which 
vibrates  vertically  by  means  of  a  treadle  and  connecting  cords  passing 
over  pulleys.  The  pointer  or  pricker,  when  guided  over  the  traced 
lines  of  the  design,  will  make  as  many  as  seventy  or  eighty  holes  in 
an  inch, 

Mr.  Hope,  in  1855,  patented  a  method  of  producing  effects  somewhat 
resembling  what  is  called  appliquS  work :  not  by  actual  embroidery, 
but  by  printing  patterns  on  the  textile  material,  eiiiier  by  block-printing 
alone,  or  by  block-printing  combined  with  embossing.  The  pattern 
produced  is  subsequently  finished  at  pleasure  by  the  needle.  Any  tint 
or  shade  of  colour  may  be  used,  different  from  that  of  the  textile 
material.  Surface-printing  will  suit  in  some  instances,  but  block-printing 
is  better,  seeing  that  it  causes  the  colouring  material  to  enter  more 
durably  into  the  fibres. 

What  is  now  called  Berlin  Worhf  though  not  exactly  embroidery, 
may  be  briefly  touched  on  here.  Miss  Lambert,  in  her  '  Handbook  of 
Needlework,'  gives  some  interesting  details  concerning  its  origin.  The 
kind  of  work  itself  is,  of  course,  old  enough ;  the  only  novelty  consists 
in  the  care  bestowed  on  the  production  of  patterns.  About  the  year 
1805,  a  Mr.  PhiUipson  published  some  patterns,  which,  being  badly 
executed  and  devoid  of  taste,  did  not  meet  with  encouragement.  In 
1810,  Madame  Wittich,  a  lady  of  great  taste  and  an  accomplished 
needlewoman,  justly  appreciating  the  advantages  which  the  art  would 
derive  from  the  production  of  better  patterns,  prevailed  upon  her 
husband,  a  print-seller  of  note  at  Berlin,  to  undertake  the  publication 
of  a  series  of  designs.  He  did  so ;  and  the  designs  were  got  up  in  so 
superior  a  manner,  that  many  of  the  first  patterns  which  were  issuea 
from  his  establishment  have  had  a  continued  demand  almost  to  the 
present  time.  The  designer  and  engraver  of  these  designs  are  paid  as 
artists,  in  proportion  to  their  talents.  The  cost  of  the  first  coloured 
design  on  point  paper  (divided  into  small  squares)  varies  from  three  to 
thirty  or  forty  guineas;  but  in  some  instances,  such  as  the  large 
patterns  of  Bolton  Abbey,  Boccaccio's  Garden,  &c.,  it  is  considerably 
more.  The  colouring  affords  employment  for  men,  women,  and 
children.  A  dozen  or  so  of  copies  are  given  to  each  person  at  a  time, 
with  the  original  design  as  a  guide.  The  earnings  are  from  sixpence  to 
three  shillings  a  day,  according  to  the  age  and  skill  of  the  persons 
employed.  Berlin  workers  have  had  their  work  facilitated  by  an  in- 
genious frame,  registered  by  Mr.  Lisle.  From  a  flat  horizontal  stand 
rise  two  pillars,  which  support  the  frame  somewhat  in  the  same  way  as 
a  toilet  looking  glass  is  supported,  so  that  the  frame  may  be  placed  and 
secured  in  any  convenient  position.  The  canvas  or  other  woven 
material  is  wound  on  rollers,  which  turn  easily  on  their  axes ;  all  the 
canvas  is  wound  on  one  roller  in  the  first  instance,  and  is  unwound  to 
the  other  roller  as  fast  as  the  work  proceeds ;  the  space  between  the 
two  rollers  being  occupied  by  a  smooth  well-stretched  portion  of  the 
canvas.  The  rollers  are  worked  by  small  handles,  and  there  are 
crotchet- wheels  to  prevent  them  from  slipping  backwards.  The  side  or 
selvage  edges  of  the  canvas  are  kept  stretched  by  two  rods.  By  this 
apparatus  the  Berlin  worker  or  embroidress  can  work  on  a  piece  of 
canvas  of  almost  any  length. 

In  reference  to  the  designs  for  patterns  in  hand  embroidery,  Mr. 
Wallis,  in  a  paper  drawn  up  in  1856,  said :  *'  In  embroidery,  the  ultra- 
naturalesque  forms  which  prevailed  some  six  or  seven  years  ago  are 
giving  way  to  a  class  of  designs  more  suited  to  production  by  the 
needle.    Much  of  this  is  doubtless  to  be  attributed  to   the  severe 
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«  character  of  the  eccleaiaatical  embroidery,  for  which  there  has  more 
recently  been  so  large  a  demand.** 

£mbroidering  Machines.— -Althongh.  embroidery  has,  until  within  a 
few  years,  been  a  purely  handicraft  employment,  chiefly  cultivated  by 
females  as  a  tasteful  and  elegant  occupation  or  amusement,  it  has  also 
assumed  the  character  of  a  manufacture,  a  most  ingenious  machine  for 
executing  it  having  been  invented  by  M.  Heilmann,  of  Miihlhausen. 
This  admirable  contrivance,  which  enables  a  female  to  embroider  any 
design  with  80  or  140  needles  as  accurately  and  expeditiously  as  she 
formerly  could  with  one,  requires  the  labour  of  one  grown  person  to 
superintend  the  work,  and  of  two  children  to  change  the  needles  when 
their  threads  are  used,  and  to  watch  continually  for  any  irregularities 
of  action  which  may  need  attention.  The  chief  parts  of  the  machine 
may  briefly  be  described  as  follows  :  The  needles,  which  are  pointed  at 
both  ends,  and  have  their  eyes  in  the  middle,  so  that  they  need  not  be 
turned  round  between  each  time  of  passing  through  the  web,  are  passed 
backwards  and  forwards  by  the  action  of  small  pincers,  of  which  there 
are  two  pair  to  each  needle,  one  on  each  side  of  the  web,  each  pair 
being  alternately  employed  in  pushing  and  pulling  the  needle  through 
the  web.  As  soon  as  the  needles  have  passed  completely  through  in 
either  direction,  a  kind  of  carriage  or  framing,  which  carries  the  series 
of  pincers  by  which  they  have  been  drawn  through,  begins  to  move 
along  a  railway  so  as  to  draw  the  needles  to  the  full  length  of  their 
threads ;  i^fter  which  the  carriage  returns  to  its  original  position,  and 
its  pincers  put  the  needles  again  through  the  web,  to  be  received  on 
the  opposite  side  by  the  other  set  of  pincers,  which  then  retire  with 
them  in  hke  manner.  So  far  as  the  action  of  this  part  of  the  machine 
can  affect  the  matter,  the  needles  would  continually  pass  through  the 
same  holes  in  the  web ;  but  to  enable  them  to  pass  through  it  at 
ditferent  points  in  succession,  according  to  the  pattern  required,  the 
web  itself,  which  is  placed  vertically  in  a  frame  furnished  with  rollers 
on  which  it  can  be  wrapped  as  on  the  roller  of  a  loom,  is  caused  to 
assume  a  different  position  after  each  passage  of  the  needles.  This  is 
done  by  connecting  the  frame  with  a  kind  of  pantograph,  the  point  or 
tracer  of  which  can  be  moved  at  pleasure  over  every  portion  of  a 
drawing  or  pattern,  which  represents,  on  a  greatly  enlarged  scale,  the 
flower  or  device  to  be  embroidered.  The  operator  brings  the  point  of 
the  pantograph  successively  to  evexy  point  of  the  pattern  device  at 
which  it  is  desired  to  plant  a  stitch ;  and  by  this  means  so  moves  the 
web-frame  that  the  corresponding  point  of  every  flower,  or  place  where 
a  flower  is  to  be  worked,  upon  it,  is  brought  opposite  to  the  point  of 
one  of  the  needles.  The  mechanism  by  which  ike  pincers  are  worked 
is  then  brought  into  action  by  means  of  handles  and  pedals,  by  wiiich 
every  needle  of  the  series  is  put  through  the  web,  and  drawn  until  its 
thread  is  brought  home;  after  which  the  needles  return  to  their 
original  position,  while  by  the  working  of  the  pantograph  another  point, 
or  rather  series  of  points,  of  the  web  is  brought  opposite  to  them  ready 
for  the  return  stitch.  By  such  means  every  needle  of  the  series  pro- 
duces a  distinct  and  separate  copy,  on  a  small  scale,  of  the  pattern,  the 
arrangement  of  the  stitches  being  precisely  according  to  the  movements 
of  the  pantograph. 

This  very  ingenious  machine  was  sold  by  M.  Heilmann  to  Messrs. 
Kochiin,  of  MuMhausen,  who  patented  it  in  England.  All  the  English 
rights  were  afterwards  purchased  by  Mr.  H.  Houldsworth,  the  eminent 
silk-manufacturer  of  Muichester ;  he  greatly  improved  the  machine,  and 
made  an  arrangement  with  Messrs.  Schwabe  for  the  joint  use  of  the 
patent.  In  its  present  and  most  improved  form,  the  machine  consists 
essentally  of  four  parts — an  embroidering  frame,  on  which  the  cloth  to 
be  embroidered  is  stretched ;  a  pantograph  attached  to  the  frame ;  a 
series  of  needles  and  pincers ;  and  mechanism  for  passing  and  re-passing 
the  thread  through  the  fabric.  The  cloth  is  stretched  vertically.  The 
design  is  sketched  on  stout  paper  or  on  tin-plate,  usually  six  times  the 
size  of  the  work  to  be  done.  The  pantograph  conveys  the  design,  as 
it  were,  from  the  drawing  to  the  cloth.  The  length  of  all  the  stitches 
is  arraiiged  to  a  definite  scale ;  a  hole  is  punched  in  the  paper  at  each 
end  of  every  stitch ;  the  pointer  of  the  pantograph  is  moved  back- 
wards and  forwards  over  the  system  of  holes,  thrusting  into  each  hole 
in  turn ;  and  with  each  movement  the  needles  are  ditiwn  backwards 
and  forwards  though  the  cloth.  The  action  of  the  needles,  although 
improved  like  everything  else  belonging  to  the  machine,  may  be  under- 
stood from  the  description  given  in  the  Ust  paragraph.  Some  of  the 
machines  are  large  enough  to  employ  six  persons;  some  are  small 
enough  to  be  worked  by  one.  Very  Uttle  hand-work  is  necessary  in 
iiuidhing  embroidery  worked  by  these  machines.  There  are  certain 
limits,  beyond  which,  machine-embroidery  is  not  so  useful  as  that 
effected  by  hand ;  but  it  has  this  merit,  that  the  embroidering  is 
equally  good  on  both  sides  of  the  doth.  Mr.  Houldsworth  has 
invented  a  mode  of  embroidering  in  curves ;  he  stretches  the  fabric  on 
elastic  cross-pieces;  screws  it  up  so  as  to  draw  the  threads  into  a 
curved  line;  embroiders  in  a  straight  line;  loosens  the  screws;  and 
allows  the  cloth  to  resiune  its  original  position — ^the  rows  of  em- 
broideiy  stitches  then  appear  in  curved  lines  instead  of  straight.  In 
producing  a  chintz-like  ^ect,  many  colours  are  used  in  many  needles. 
Another  mode  of  producing  variegated  effects  is  to  dye  the  silk  thread 
differently  at  different  parts  of  its  length. 

Attention  has  been  drawn  by  Mr.  WaUis  to  two  circumstances 
affecting  in  an  important  degree  the  use  of  embroidering  machines ; 
xuuucly^  thoft  limited  moj^  ior  «laborat9  wvrk;  and  their  iutlueuce  on 


artistic  design.  On  the  first  point  he  says :  "  In  variety  of  effect  the 
embroidering  machine  can  never  compete  with  hand-embroidery; 
and  although,  as  in  the  dress  embroidered  for  her  Majesty  by  the  late 
Mr.  Louis  Schwabe  of  Manchester,  the  effects  of  the  original  drawing 
are  given  in  all  their  variety,  this  has  only  been  effected  at  a  great 
sacrifice  of  all  the  economical  powers  of  the  machine.  When  Mr. 
Schwabe  first  showed  me  this  specimen  in  1844,  he  said,  'I  am  written 
to,  and  asked  if  my.  machine  would  execute  the  design  ?  I  replied, 
that  any  design  which  her  Majesty  wished  executed  should  be  pro- 
duced by  it.  When  the  drawing  came,  I  saw  the  mistake  I  had 
made ;  but  resolved,  cost  what  it  might,  that  the  work  should  be  done 
— and  there  it  is.'  As  an  illustration  of  what  can  be  done  by  the 
embroidering  machine,  the  example  is  interesting  ;  but  as  an  illustra- 
tion of  its  economical  use,  or  its  superiority  over  hand-embroidery,  it 
is  worthless.**  On  the  other  point,  Mr.  Wallis  remarks :  "  Silk  at  AOs, 
a  pound  is  too  costly  to  be  wasted ;  therefore,  it  is  desirable  that  each 
needleful  should  do  its  work,  and  ^t  no  fragments  should  remain  to 
be  cut  away  at  a  loss.  Hence  patterns  have  to  be  designed  to  the 
needleful.  If  a  pattern,  however  excellent  in  the  ab8tr»ct  it  may  be, 
consimied  one  needleful  of  36  inches  out  of  two  needlefuls  of  42 
inches  each,  it  would  be  considered  anything  but  sound  economy  in 
machine-embroidering  to  execute  it,  as  8  (6  ?)  inches  would  be  lost  for 
each  needle  employed — a  waste,  upon  any  extent  of  production, 
which  would  astonish  those  who  are  not  in  the  habit  of  thinking 
about  mere  fragments  in  the  materials  of  manufacture.  It  wiU  at 
once  be  seen  from  this  fact,  that  the  design  for  machine-embroidery 
must  ever  be  somewhat  peculiar,  and  to  a  certain  extent  limited  in 
range  of  form ;  and  that  all  the  most  successful — certainly  the  most 
economical — are  made  almost  in  the  presence  of  the  machine  by  which 
they  are  to  be  executed,  and  for  the  most  part  under  no  higher  inspi- 
ration than  that  of  a  species  of  artistic  measiure-table :  such  as  '  two 
needlefuls  make  one  flower ;  three  flowers  make  one  repeat;  twenty 
repeats  make  one  border ;  four  borders  make  one  table-cover  decora- 
tion.' One  can  thus  tell,  almost  to  an  inch,  certainly  to  a  yard,  how 
much  silk  will  be  consumed  in  a  given  operation." 

Sewing  Madiines, — We.  must  now  pay  attention  to  those  machines 
which  perform  the  operations  of  sewing  and  stitching,  instead  of  that 
of  embroidery. 

It  is  evident,  on  a  slight  consideration,  that  the  principle  of  these 
machines  is  nearly  identical,  however  dissimilar  may  appear  the  mode 
of  working.  In  both,  there  are  needles  threaded  with  cotton,  silk,  or 
other  material ;  and  in  both,  the  needles  pass  to  and  fro,  from  one 
surface  to  the  other  of  the  piece  of  cloth,  leaving  tightened  convolu- 
tions of  thread  to  mark  their  passage.  The  two  chief  points  of 
difference  are,  that  the  needles  are  more  fixed  in  position  in  the  sewing 
than  in  the  embroidering  machines ;  and  that  the  object  in  view  is 
rather  to  fasten  and  strengthen  than  to  decorate.  To  describe  the 
numerous  patented  sewing-machines  in  detail  would  be  both  tedious 
and  unnecessary ;  a  few  words  relating  to  Newton  and  Wilson's  Bou- 
doir Sewing-Machine  will  suffice,  as  giving  one  particular  type  of  a 
large  class.  This  machine  is  constructed  chiefly  for  domestic  sewing, 
and  for  light  numufactures.  It  is  mounted  on  a  portable  table ;  under 
the  table  is  a  treadle  acting  on  a  small  friction-wheel,  which  drives 
two  small  levers,  one  above  and  one  below  the  bottom  of  the  machine. 
The  upper  lever  carries  a  piercing  needle,  and  at  the  same  time  feeds 
the  machine  with  its  work,  carries  it  forward,  and  regulates  the  length 
of  the  stitches.  The  under  lever  carries  a  looping  needle,  for  com- 
pleting and  securing  the  stitch  on  the  under  side  of  the  cloth.  This 
looping  needle,  or  looper,  is  a  hook,  which  takes  hold  of  the  loop  of 
thread  after  it  has  been  passed  through  by  the  piercing  needle,  and 
retains  it  till  this  last-named  needle,  passing  again  throus^^e  cloth, 
enters  this  loop  and  leaves  another,  drawing  the  first  loopl^t  in  its 
receding  motion.  The  stitch  thus  made  is  what  embroiderers  call  the 
tambour-stitch.  Instead  of  this  a  different  stitch  is  formed,  by  using  a 
looper  which  has  a  hook  with  a  longer  point,  with  an  eye  formed  to 
carry  a  second  thread ;  the  needle  and  tins  looper,  by  alternately  inter- 
cepting the  threads  they  respectively  carry,  form  an  interlaced  or 
chain-stiti^  on  the  under  side  of  the  piece  of  cloth ;  while  both  together 
form  a  backstitch  on  the  upper  surface.  This  machine  can  turn  down, 
fold,  hem,  and  lay  on  and  fix  binding,  as  well  as  perform  sewing  and 
stitching. 

A  few  figures  were  given  in  the  '  Mechanics'  Magazine,'  about  the 
middle  of  the  year  1859,  showing  to  how  astonishing  a  degree  the  use 
of  sewing-machines  has  extended.  The  following  appeared  as  the 
result  of  inquiries  made  in  England,  and  in  the  United  States  : — 


No.  of  patents  granted        •        • 
Manufacturers        .         •        •        •     . 
Kindi>  of  sewing-machines  •        •        , 
Kinds  of  lock-stitoh  machines         •    , 
Machines  sold  weekly         .        •        , 

Prices 

Lowest  prices  for  lock-stitch  mnchino 
Whole  No.  in  all 


Great 

United 

Britain. 

States. 

200 

900 

5 

25 

6 

SO 

8 

10 

100 

1500 

3/.  to  so;. 

i;.  to  301. 

lU. 

10/. 

10,000 

100,000 

Some  of  the  English  patents  (dated  before  1852)  do  not  ext-cnd  to 
Scotland  or  Ireland;  and  Amerioaa  sewiD£-ua6lua(»  an  ki^ul^'  tat 
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ployed  in  those  two  portions  of  the  United  Kingdom ;  but  in  EAgland 
and  Wales  the  American  machines  are  virtually  shut  out. 

In  both  England  and  America  the  use  of  the  machine  is  largely 
extending.  The  shirts,  collars,  and  mens'  clothing  sold  in  the  London 
shope^  are  in  considerable  part  either  stitched  or  sewn  by  machines. 
Army  clothing  is  begining  to  be  sewn  in  the  same  manner,  especially  in 
Ireland,  where  the  cheaper  American  machines  may  be  employed.  Mr. 
Peter  Tait,  of  Limerick,  in  evidence  given  before  the  Contracts*  Com- 
mittee  of  1858,  stated  that  he  cuts  out  army  clothing  by  steam-power,  and 
effects  much  of  the  sewiag  by  machines  worked  also  by  steam-power ; 
he  can  make  4000  suits  of  Infantry  clothing  per  week,  if  needed ;  and 
employs  several  hundred  men  in  the  finishing  operations,  none  at  less 
thui  a  guinea  a  week.  In  America,  Cinchinati  is  the  great  clothing 
town  for  the  Western  and  Central  States.  The  articles  are  cut  out  in 
*  large  warehouses^  then  given  out  by  contract  to  master-tailors,  who 
employ  hands  by  the  day  or  by  the  piece ;  sewing-machines  are  very 
largely  employed  in  the  making  up,  each  doing  as  much  work  as  ten 
hand  sewers.  In  1851,  there  were  108  establishments  employing 
10,000  hands ;  and  in  the  next  eight  years  there  was  a  large  increase. 
The  owners  of  most  of  the  establishments  are  German  Jews,  and  the 
workmen  Qermans. 

EMERSION  (Astronomy),  the  reappearance  of  one  heavenly  body 
from  behind  another  after  an  eclipse  or  occultation. 

EMERY ;  EMERY  PAPER.  In  the  Natural  History  Divisiox, 
under  Adamantine  Spar  and  Corundum,  a  brief  notice  is  given  of 
the  mineralogical  structure  and  constituents  of  emery.  We  shall  here 
add  a  few  details  concerning  the  manufacture  and  trade,  of  recent  date. 

Dr.  Lawrence  Smith,  an  American  geologist,  made  the  discovery  of  a 
deposit  of  emery  while  residing  at  Smyrna  in  1847.  On  reporting  his 
discovery  to  the  Turkish  government,  a  conmiission  of  inquiry  was 
instituted,  and  the  subject  soon  acquired  mercantile  importance. 
Arrangements  were  made  with  a  mercantile  house  at  Smyrna,  leading 
to  an  increased  sale  and  a  dimimshed  price  of  Turkey  emery.  The 
mining  of  the  emery  is  of  the  simplest  character  in  the  vicinity  of 
Smyrna.  It  is  rarely  necessary  to  explore  the  rock  in  which  the  lumps 
of  this  mineral  are  found ;  for  a  certain  redness  of  colour  in  the  earth 
immediately  surrounding  each  lump  nearly  always  indicates  the  exact 
locality  of  the  emery.  Sometimes,  before  beginning  to  excavate,  the 
spots  are  sounded  by  means  of  an  iron  rod  with  a  steel  point,  and  when 
any  resistance  is  met  with  the  rod  is  rubbed  in  contact  with  the  resist- 
ing body :  the  effect  produced  on  the  rod  enables  a  practised  eye  to 
decide  whether  it  indicates  emery  or  not.  The  smaller  blocks  are 
carried  away  first  in  the  state  as  obtained.  The  larger  blocks  are 
broken  by  hammers ;  or,  if  this  does  not  suffice,  they  are  subjected  to 
the  action  of  fire  for  several  hours,  and  on  cooling  they  easily  yield  to 
blows.  It  occasionally  happens  that  large  masses  are  abandoned  from 
the  impossibility  of  breaking  them  into  pieces  of  convenient  size, 
seeing  that  the  mode  of  transportation,  either  on  camels  or  horses, 
recjuires  that  pieces  shall  not  exceed  100  lbs.  in  weight  each. 

When  the  blocks  of  emery  have  been  conveyed  to  the  manufactory, 
they  are  broken  up  by  hammers  into  pieces  nearly  similar  in  size  to 
the  stones  for  macadamising  roads.  These  pieces  are  then  reduced  to 
coarse  powder,  either  by  rollers  or  by  stampers,  driven  by  water  or 
steam  power.  The  coarse  powder  is  next  sifted  through  cylindrical 
wire-cloth  sieves,  the  cloth  having  from  16  to  90  wires  to  an  inch- 
degree  of  fineness  in  the  wire-cloth  gives  name  to  the  different 
qualities  of  emery  produced.  No.  16  sieve  gives  emery  about  the  size 
of  mustard-seed;  engineers  sometimes  require  fragments  nearly  as 
coarse  as  pepper-corns ;  the  kind  numbered  90  is  very  fine ;  and  some 
for  special  purposes,  as  high  as  120,  is  sifted  through  lawn-sieves. 
The  4|JNit  obtunable  is  that  which  floats  in  the  atmosphere  of  the 
stampi^-room,  and  is  deposited  on  the  beams  and  shelves,  from  which 
it  is  occasionally  collected.  When  reduced  to  a  powder,  emerv  varies 
in  shade  from  dark  gray  to  black ;  but  the  colour  affords  little  or  no 
indication  of  its  commercial  value.  The  chemical  and  mineralogical 
constituents  are  noticed  in  the  Natural  History  Division,  and  need 
not  engage  attention  here. 

The  manufacturers  who  prepare  emery  for  the  market  seldom  wash 
it;  this  is  done  by  the  purchasers,  glass-makers  and  others,  who  require 
a  greater  degree  of  precision  tlum  can  be  obtained  by  sifting.  The 
manufacturers  of  plate-glass,  who  require  large  quantities,  sometimes 
adopt  the  following  plfloi :  Twelve  or  more  copper  cylinders  are  pre- 
pared all  alike  about  2  feet  in  height,  but  of  <Ufferent  diameters,  the 
smallest  S  inches  and  the  largest  40.  They  are  placed  on  a  level,  in  a 
row ;  there  are  small  troughs  or  channels  of  communication  at  their 
upper  edges,  and  the  largest  has  a  waste-pipe  near  the  top.  In  begin- 
ning the  process,  all  the  vessels  are  filled  with  clean  water.  The  pul- 
verised emery,  churned  up  with  abundance  of  water  in  another  vessel, 
is  allowed  to  run  into  the  smallest  cylinder  through  a  tube  opposite 
the  trough  leading  to  the  second  cylinder.  During  this  short  passage 
the  water  deposits  such  of  its  coarsest  emery  as  will  not  hwr  sus- 
pension even  for  that  limited  time ;  flowing  onward,  it  deposits  parti- 
cles a  little  finer  in  the  next  cylinder ;  and  so  on  throughout  the  whole 
series.  Eventually  the  water  forms  a  very  languid  eddy  in  the  largest 
cylinder,  and  deposits  therein  aU  the  remaining  particles.  If  there  are 
twelve  cyUnders,  emery  powder  of  twelve  different  degrees  of  fineness 
is  then  obtained.  The  powder^  "when  the  \\'ater  has  b«en  draiaed  off, 
is  carefully  dried  lor  umi 


Emery  is  employed  in  various  ways  in  manufactures.  Emery  powder 
is  applied  to  the  grinding  of  glass  and  the  polishing  of  metals  and 
numerous  other  substances,  sometimes  diy,  and  at  other  times  moist- 
ened with  oil  or  with  water.  Emery  paper  consists  of  a  thin  layer  of 
the  powder  cemented  to  a  sheet  of  paper  by  means  of  glue.  There  are 
six  or  seven  degrees  of  fineness,  depending  on  the  m«Uies  of  the  sieve 
employed  in  sifting.  Emery  paper  is  either  used  by  the  hand,  or  it  is 
wrapped  round  a  slip  of  wood  to  act  like  a  file ;  if  moistened  with  oil,  it 
cuts  more  smoothly,  but  leaves  the  surface  more  dull.  Einery  doth  differs 
from  emery  paper  only  in  the  use  of  thin  cotton  cloth  instead  of  paper 
as  a  foimdation  for  the  powder ;  it  is  less  useful  to  engineers  and  other 
artisans,  as  being  too  flexible,  but  it  is  preferable  for  many  household 
purposes.  Emery  aticks  are  carefully  formed  shps  of  wood  with  a  layer 
of  the  powder  ^ued  on  their  surface ;  the  sticks  are  from  8  to  12 
inches  long,  and  may  vary  in  section  as  much  as  files.  For  engineering 
processes,  or  metal  work  generally,  they  constitute  a  mode  of  employ- 
mg  the  powder  more  economical  than  emery  paper.  Emery  cake 
consists  of  a  mixture  of  bees'-wax  with  emery  powder,  carefuUy  made 
by  heating,  stirring,  kneading,  and  rolling.  It  is  employed  for  dressing 
the  edges  of  polishing-wheels  in  cutlery  and  other  manufactures.  It 
is  sometimes  applied  to  the  wheel  wlule  revolving,  but  more  usually 
when  stationary.  Strop  paper  consists  of  a  peculiar  mixture  of  em#y, 
glass,  and  paper  pulp,  niade  into  sheets,  and  pasted  or  glued  to  the 
surface  of  a  flat  piece  of  wood,  to  be  employed  as  a  razor-strop  when 
slightly  rubbed  with  oil :  the  emery  and  glass  together  constitute  more 
than  half  the  weight  of  the  prepared  paper.  Emery  wheeU  are  made  of 
a  composition  of  coarse  emery  powder  with  pulverised  Stourbridge 
clay,  moistened  to  a  thin  paste  with  water,  and  pressed  into  shape  by 
means  of  a  metallic  mould.  After  being  dried  and  baked  it  forms  a 
sort  of  artificial  emery  stone,  which  cuts  very  quickly  and  yet  wears 
away  slowly.  It  is  employed  in  the  form  of  wheels,  discs,  or  laps,  sui^ 
able  for  grinding,  cutting,  and  polishing  glass,  enamels,  metals,  and 
other  hard  substances.  Emery  ttone  is  sometimes  made  of  flour-emery 
alone,  forced  into  and  shaped  by  a  metal  mould,  without  the  addition 
of  any  clay,  and  then  baked.  It  will  produce  a  very  smooth  surface, 
but  not  a  high  polish.  WtUerproof  emery  cloth  or  paper  is  prepared  by 
coating  the  material  on  both  surfaces  with  a  mixture  of  boiled  linseed 
oil,  African  copal,  Venice  turpentine,  Venetian  red,  Prussian  blue,  and 
litharge,  ■  and  then  sifting  pounded  emery  on  one  or  both  of  the 
moistened  surfaces. 

EMETICS  {ifieraciL)  are  substances  which  influence  the  stomach 
in  a  peculiar  manner,  so  as  to  invert  its  action  and  cause  vomiting ; 
and  this  effect  is  produced  without  reference  to  the  quantity  of 
matter  introduced  into  that  organ  or  into  the  circulation.  This 
definition  is  intended  to  exclude,  on  the  one  hand,  the  mere  inversion 
of  the  stomach  by  the  introduction  of  food  or  drink,  ei^er  in  inordinate 
quantity,  or  of  too  stimulating  a  quality ;  and,  on  the  other,  to  com- 
prise those  means  of  causing  vomiting  by  their  direct  introduction 
into  the  circulation  by  injection  into  a  vein.  The  action  of  emetics 
must  be  viewed  in  two  stages,  the  primary  and  secondary.  The 
primary  effects  of  emetics  are  limited  to  the  emptying  of  the  stomach, 
compressing,  during  the  act  of  vomiting,  the  gall-bladder  and  pancreas, 
and  exciting  to  contraction  the  muscular  parieties  of  the  abdomen  and 
thorax,  as  the  machinery  by  which  the  process  of  vomiting  is 
chiefly  accomplished.  We  shall  here  briefly  trace  the  obvious  phe- 
nomena of  this  process,  without  attempting  to  account  for  their 
occurrence. 

Soon  after  a  quantity  of  an  emetic  substance  or  solution  (such  as 
ipecacuanha  or  emetic  tartar)  has  been  received  into  the  stomach,  a 
feeling  of  anxiety  is  experienced  in  the  epigastrum,  a  general  uneasiness 
termed  nausea  is  felt,*  which  progressively  becomes  greater,  till  it  ends 
in  the  forcible  expulsion  of  the  contents  of  the  stonutdi.  This  gives  a 
succussion  to  the  whole  frame,  every  part  of  which  experiences  more 
or  less  of  a  vibratory  motion.  The  condition  of  the  system  is  con- 
siderably different  prior  to  and  during  the  act  of  vomiting.  In  the 
preliminary  stage,  the  countenance  is  pale  and  collapsed ;  we  pulse  is 
small,  contracted,  irregular,  but  quick  more  generally  than  slow; 
chilliness  is  felt,  and  a  cold  perspiration  may  ooze  from  the  surface,  all 
which  symptoms  disappear  when  the  expulsive  movement  to^es  place. 
Then  the  &oe  appears  flushed ;  the  pulse  becomes  quicker,  fuller,  and 
stronger,  and  rarely  subsides  till  some  time  after  all  vomiting  has 
ceased.  If,  after  a  brief  interval,  the  expulsive  action  be  not  renewed, 
a  state  of  langour  succeeds,  with  tendency  to  sleep,  and  generally  a 
considerable  flow  of  warm  perspiration. 

Such  are  the  effects  of  an  emetic,  when  given  in  a  dose  sufficient  to 
produce  vomiting ;  but,  if  given  in  a  smaller  quantity,  and  repeated  at 
intervals,  it  will  merely  create  a  state  of  nausea,  during  which  the 
appetite  is  lowered,  and  arterial  action  is  much  diminished,  while  the 
function  of  absorption  is  roused  to  great  activity. 

The  secondary  effects  of  emetics  depend  upon  the  succussion  of  the 
frame,  the  equaUsation  of  the  circulation,  the  increased  secretion  from 
the  mucous  membrane  of  the  stomach,  and  also  of  the  duodenum  as 
wdl  as  the  liver  and  pancreas,  and  frequently  from  the  skin. 

The  secondary  effects  of  nauseating  doses  are  diminished  arterial 
action  and  augmented  absorption. 

We  shall  now  state  a  few  of  the  morbid  conditions  to  which  these 
agents  are  suited,  and  a  few  of  those  for  which  they  are  unfit. 

Xa  lever,    Whfttever  opinioxu  may  be  entertMned  respeotiag  th« 
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nature  and  ongin  of  fever,  there  can  be  no  question  but  that  the 
KiDguiferuus  Bystem  powerfully  feels  and  shows  disturbance,  and  in  no 
point  more  conspicuously  than  in  the  capillaries.  These  become  the 
seat  of  those  morbid  actions,  to  counteract  which  is  the  chief  aim  of 
the  early  treatment.  By  these  vessels,  too,  are  executed  the  functions 
of  secretioUi  deposition  of  the  nutrient  material,  exhalation,  and^  in 
some  degree,  the  evolution  of  animal  heat.  The  consequences  of 
deranged  action  of  the  capillaries  are — diminished  or  vitiated  secretion, 
suspended  nutrition,  altered  exhalation,  and  the  animal  heat  augmented 
or  diminished,  or  unequally  diffused.  But  while  the  diseased  impres- 
Bion  is  confined  to  the  general  circulation,  which  it  always  is  for  some 
time  (varying  in  different  cases  and  constitutioDs),  the  series  of  morbid 
actions  may  be  arrested  by  venesection,  purgatives,  or  more  certainly 
by  an  emetic.  This  should  be  administered  at  as  early  a  period  of  the 
disease  as  possible ;  but  even  should  it  fail  in  cutting  short  the  febrila 
movement,  still  it  clears  the  stomachy  and  fits  it  to  retain  whatever 
may  subsequently  be  had  recourse  to  in  order  to  moderate  or  regulate 
the  future  condition  of  the  system.  Emetics  invariably  render  the 
disease  milder,  owing  to  the  greater  freedom  of  the  secretions  wliich 
follows  their  use ;  and  they  may  be  advantageously  repeated  even  in 
the  more  advanced  stage,  frequently  inducing  sleep  and  a  moist  state 
of  l^e  skin.  They  may  be  employed  in  epidemic,  typhus,  common 
fever,  and  exanthenmtous  fevers,  especially  measles,  scarlet  fever,  and 
small-pox.  For  the  slight  febrile  affections  of  children,  generally 
caused  by  something  offending  the  stomach,  nothing  is  so  well  suited 
or  BO  efficacious  as  a  gentle  emetic.  In  bilious  fevers  emetics  are 
required,  especially  at  the  beginning.  In  intermittent  fevers,  if  given 
before  the  paroxysm,  they  early  bring  on  the  sweating  stage,  thus  con- 
centrating the  fit  into  a  short  period.  Their  tenancy  to  produce 
perspiration  often  renders  them  useful  in  rheumatic  fevers.  In  com- 
mon inflammation  of  the  throat,  and  still  more  so  in  croup,  emetics 
are  of  decided  utility.  In  common  catarrh  they  frequentiv  shorten 
the  disease;  and  in  the  suffocative  catarrh  and  catarrh  of  old  age, 
emetics  mechanicallv  unload  the  lungs,  and  render  the  respiration 
freer.  Br.  James  Clark  and  Dr.  Carswell  even  think  that  they  can 
dislodge  tubercular  matter  from  the  lungs  in  the  early  stages  of 
consumption.    (See  Clark  '  On  Consumption.') 

Few  agents  are  more  useful  in  whooping-cough  than  emetics ;  and  in 
many  cases  of  indigestion,  especially  if  accompanied  with  sick  head- 
ache or  hypochondriasis,  emetics  give  effectual  relief. 

Emetics  are  very  improper  where  there  is  a  disposillon  to  apoplexy, 
or  tendency  of  blood  to  the  head,  or  where  the  patient  is  liable  to 
hsomorrhage  from  any  organ,  or  is  subject  to  hernia.  They  are  also  to 
be  avoided  during  pregnancy. 

Emetics  are  often  resorted  to  when  any  poisonous  substance  has 
been  taken.  For  this  purpose  a  scruple  of  sulphate  of  zinc  in  a 
tumbler  of  warm  water  is  proper,  or  a  table-spoonful  of  common 
mustard  in  a  tumbler  of  water.  But  when  opium,  belladonna,  or 
other  narcotic  poison  has  been  taken,  emetics  rarely  act.  The  stemach- 
pump  should  then  be  used. 

EMETINE,  £meta,  Emetia,  a  vegetable  alkaloid  obtained  from 
ipecacuanha-root,  and  in  which  the  powers  of  that  medicine  reside.  In 
order  to  prepare  it,  the  root  is  reduced  to  powder,  and  then  treated 
with  sulphuric  ether  to  separate  a  fatty  substance,  and  afterwards  with 
boiling  alcohol.  The  alcoholic  solutions,  when  evaporated,  leave  a 
bitter  brown  extract,  which  contains  emetine  combined  with  gallic 
acid.  This  is  to  be  redissolved  in  water,  and  boiled  with  an  excetis  of 
magnesia,  which  decomposes  the  gallate  of  emetine;  the  maguesian 
precipitate  is  to  be  washed  with  a  little  cold  water,  and  then  boiled  in 
alcohol.  The  emetine  dissolved  in  the  alcuhol  is  separated  by  evapo- 
ration ;  but  as  it  is  coloured,  it  is  recombined  wjth  an  acid,  and  after 
being  decoloiu*ised  by  animal  charcoal,  it  is  to  be  again  precipitated  by 
magnesia. 

Emetine,  when  pure,  is  white,  pulverulent,  and  imcrystallisable ;  ite 
taste  is  rather  bitter ;  it  melts  at  104**  Fahr.,  and  afterwards  decom- 
poses at  a  temperature  below  212**.  It  suffers  no  change  by  exposure 
to  the  air ;  it  is  slightly  soluble  in  cold  water,  but  readily  dissolved  by 
alcohol ;  the  solution  restores  the  blue  colour  of  litmus  paper  which 
has  been  reddened ;  it  is  precipitated  by  tincture  of  galls ;  acids  are 
but  imperfectly  saturated  by  it,  and  it  yields  with  them  uncrystal- 
lisable  salts,  which  have  been  but  little  examined.  The  gallotannate  is 
neither  emetic  nor  poisonous. 

In  the  dose  of  half  a  grain  emetine  is  stated  to  act  as  a  powerful 
emetic,  and  in  larger  doses  its  effects  are  extremely  violent. 

It  is  composed  of — 

Hydrogen      •••..,.  7*77 

Carbon .  64*57 

Oxygen 22-96 

Azote       •••»••••  4*30 
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EMIGRATION,  may  be  defined  to  bo  a  man's  leaving  his  native 
country  with  all  his  property  to  settle  permanently  in  anoUier.  Emi- 
gration is  therefore  necessarily  implied  in  the  word  colonisation,  and  it 
is  by  the  terms  of  our  definition  easily  distinguished  from  a  man's 
temporary  absence  from  his  native  country  and  from  the  kind  of 
abjcnce  specially  called  absenteeism^ 


Though  a  man  may  be  properly  called  an  emigrant  who  leaves  Great 
Britain  or  Ireland,  for  instance,  and  settles  in  France  or  Germany  or 
elsewhere  in  Europe,  the  term  has  in  modem  times  come  to  have  a 
more  restricted  and  particular  sense.  By  the  term  emigrant  we  gene- 
rally understand  one  who  leaves  an  old  and  thickly  peopled  country 
to  settle  in  a  country  where  tliere  is  abundance  •of  land  that  haj 
never  been  cultivated  before,  and  where  the  native  population  is 
thinly  scattered,  and  the  foreign  settlers  are  yet  either  few  com- 
pared with  the  surface,  or  none  at  all.  The  countries  to  whicii 
emigration  is  mainly  directed  at  present  are  the  British  possessions  in 
North  America,  the  United  States  of  North  America,  the  great  Lsland 
of  Australia  with  Van  Diemen's  Land,  New  Zodland,  and  the  Cape  of 
Good  Hope. 

An  emigrant  to  any  of  these  remote  countries  must  be  either  a 
capitalist  or  a  labourer.  An  emigrant  may  combine  in  himself  both 
conditions;  for  even  a  mere  labourer  cannot  emigrate  without  some 
capital,  though  the  amount  may  be  only  enough  to  convey  him  to  the 
spot  where  his  labour  and  skill  will  be  in  demand.  It  was  long  a  pre- 
valent notion  that  emigration  should  be  discouraged  or  preventea,  as 
tending  to  weaken  a  nation.  The  objection,  we  beUeve,  was  generally 
founded  rather  on  a  notion  that  the  nation  lost  by  its  diminished  popu- 
lation, than  that  it  suffered  from  the  abstraction  of  capital.  As  to  the 
matter  of  population,  however,  some  observers  even  tl^en  could  not  fail 
to  remark,  that  emigration  did  not  seem  to  diminish  the  population, 
but  that  on  the  contrary  it  seemed  to  be  soon  followed  by  an  increase. 
This  was  observed  with  respect  to  Portugal  at  the  time  when  she  was 
extending  her  conquests  and  colonies,  and  is  a  fact  confirmed  by  more 
recent  experience,  the  explanation  of  which  presents  no  difficulty. 
The  abstraction  of  capital,  skill,  and  industry  might  seem,  and  indeed 
is  primarily,  so  much  good  taken  from  the  mother  country ;  but  iuiis- 
much  as  the  emigrants  retain  in  their  new  settlements,  through  the 
medium  of  commercial  exchange  which  is  daily  becoming  more  rapid 
and  easy,  a  connection  with  the  parent  state,  it  may  be  and  often  is 
the  fact,  that  they  ultimately  contribute  more  to  the  wealth  of  the 
mother  country  when  in  the  new  settlements  than  they  could  have 
done  at  home.  Many  of  those,  for  example,  who  settle  in  the  western 
States  of  America  or  in  Canada  with  no  capital  beyond  their  hands,  by 
their  industry  become  the  possessors  of  a  well-cultivated  piec9  of  laud, 
and  ultimately  consume  more  of  the  products  of  British  industry, 
for  which  they  must  give  something  in  exchange,  than  if  they  had 
remained  in  their  native  country.  And  as,  in  order  that  emigration  to 
new  countries  may  be  a  successful  undertaking  to  those  who  emigrate, 
and  ultimately  advantageous  to  the  mother  country,  there  must  be  an 
emigration  both  of  cai)italists  and  labourers,  it  would  seem  to  follow 
that  a  state,  if  it  consult  the  happiness  of  its  citizens,  should  place  no 
impediments  to  the  emigration  either  of  capitaliste  of  all  lunds  or 
of  labourers  or  artizans  of  any  kind,  but  should  on  the  contrary  give 
reasonable  facilities. 

If  a  state  then  should  be  wise  enough  not  to  discourage  emigration, 
it  may  be  asked,  should  it  aid  and  direct  it  ?  So  far  as  a  state  should 
aid  and  direct  emigration,  there  must  be  two  distinct  objects  kept  in 
view  by  the  state ;  one  must  be  to  benefit  the  parent  country,  the 
other  to  benefit  those  who  emigrate.  On  the  contrary,  as  to  the  indi- 
vidual who  emigrates,  whether  he  emigrates  under  the  protection  and 
direction  of  the  government  or  not,  his  object  generally  is  of  course  to 
better  his  own  condition. 

One  cannot  well  conceive  why  a  state,  or  any  section  or  part  of  a 
nation,  should  make  any  contribution  or  raise  any  fund  for  the 
purpose  of  aiding  emigration,  except  it  be  with  the  view  of  bettering 
Uie  condition  of  some  who  cannot  find  employment  at  home,  and  at 
the  siime  time  adopting  some  systematic  plan  for  improving  ^  con- 
dition of  those  who  are  left  behind.  Yet  any  system  of  eiiJ|[p.tioii 
thus  conducted  by  government,  or  by  societies,  or  by  the  inhabitants 
of  particular  districts,  would  fail  in  ite  primary  object,  reUef  to  the 
emigrante,  unless  a  corresponding  amount  of  capital  should  be  teken 
out  of  the  country  by  other  emigrants  who  might  settle  in  the  same 
place  to  which  the  emigrant  labourers  were  sent.  To  effect  such  an 
adjustment  between  capital  and  labour,  not  only  should  both  these 
elements  of  wealth  in  due  proportion  be  transported  to  the  new^ 
country,  but  such  proportion  should,  for  some  time  at  least,  be  oiait- 
tained  by  the  body  which  superintends  such  system  of  emigration ; 
an  arrangement  which  seems  impracticable,  except  by  some  such 
provisions  as  are  hereafter  mentioned. 

It  is  further  to  be  observed  that  as  no  persons  can  ever  sucoeed  as 
emigrants  who  are  not  sober,  intelligent,  and  industrious,  and  as  such 
alone  are  consequently  fit  people  to  go  to  a  new  country,  such  alone 
should  be  sent  out  by  a  state  or  a  society,  if  it  interferes  in  the 
matter  of  emigration.  But  if  a  lai^e  number  of  the  most  industrious 
labourers  should  emigrate  from  a  given  district,  and  leave  behind 
them  the  worthless  and  idle,  though  the  emigrante  might  better  their 
condition  and  improve  the  settlement  of  which  they  go  to  form  a  part, 
the  mother  country  would  be  no  gainer  by  this  change.  We  arq  not 
inclined  to  consider  that  any  advantage,  at  all  commensurate  to  the 
expense,  would  residt  from  any  emigration,  however  exteQsive,  from 
districts  where  there  is  a  superabundant  and  pauperised,  or  a  pau- 
perised and  not  superabundant  population.  If  the  idle,  the  ignorant, 
and  the  vicious,  were  exported  wholesale,  they  would  only  die  a  few 
years  sooner  in  the  land  of  their  new  settlement,  without  conferring 
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any  benefit  on  it,  and  those  of  the  same  kind  who  were  left  behind 
would  hardly  be  more  susceptible  of  improTement  for  the  absence  of 
any  part  of  their  nnmbets  which  did  not  amount  to  pretty  nearly 
the  whole  number;  while  the  industrious  and  the  intelligent,  who,  by 
the  supposition,  remain  at  home  and  are  willing  to  labour  whenever 
it  ia  in  theit  power,  would  hardly  derive  any  benefit  by  this  remoral 
of  the  bad  from  among  them,  at  all  commensurate  to  the  amount  of 
capital  which  must  he  expended  on  such  wholesale  exportations. 
Besides,  as  already  observed,  unless  a  proper  supply  of  emigrant 
capitalists  cad  be  secured,  all  general  pLms  for  the  emigration  of 
labourers  can  only  lead  to  disappointment  and  starvation.  Any  plan 
therefore  which  shall  liave  for  its  object  the  amelioration  of  a  population 
gunk  in  ignorance  or  debdsed  by  pauperism,  must  be  one  of  an  internal 
character,  one  which  must  gradually  and  on  certain  fixed  principles 
aim  at  removing  the  evils  which  exist  in  the  sociil  system.  Emigra- 
tion must  be  left  to  the  free  choice  of  individuals,  and  must  be 
rscotnniended  to  the  young,  the  sober,  and  industrious  solely  on  the 
grounds  of  offering  to  them  a  reasonable  prospect  of  bettering  their 
condition  in  a  new  country. 

The  disadvantages  of  emigration  however,  when  there  id  no  plan, 
r.o  controlling  or  directing  power,  are  obvious.  Emigrants  often  go  to 
a  new  country  without  any  definite  or  clear  notion  of  what  they  are 
^oing  to.  Dissatisfied  or  unhapx>y  at  home,  imagination  pictures  to 
them  a  remote  and  unknown  country  as  an  asylum  from  all  the  evils 
of  life ;  or  if  they  have  any  distinct  idea  of  the  new  kind  of  existence 
which  they  are  going  to  adopt,  they  often  underrate  the  difiiculties  of 
the  undertaking,  or  form  a  false  estimate  of  their  own  capabilities  to 
meet  them.  It  is  no  wonder  then  that  so  many,  on  landing  in  the 
New  World,  are  startled  at  the  obstacles  which  then  stare  them  in  the 
face,  and  shut  their  eyes  to  the  real  advantages,  fluch  as  they  are, 
which  a  fertile  unoccupied  soil  presents  to  a  hu-dworking  industrious 


Years. 

North 
American 
Colonies. 

United 
States. 

Australian 
Colonies 
and  New 
Zealand. 

All  other 
Places. 

Total. 

1815 

680 

1,209 

# 

192 

2,081 

1816 

S,370 

9,022 

« 

118 

12,510 

1817 

9,797 

10,280 

« 

557 

80,684 

1818 

15,196 

19,489 

• 

339 

27,787 

1819 

23,534 

10,674 

« 

579 

84,787 

1820 

17,921 

6,745 

e 

1,068 

35,739 

1821 

12,955 

4,958 

• 

884 

18,997 

1822 

16,018 

4,137 

« 

379 

80,439 

1823 

11,355 

5,032 

« 

163 

16,550 

1824 

8,774 

5.152 

« 

99 

14,025 

1823 

6,7a 

5,551 

485 

114 

14,891 

1826 

12,818 

7,063 

903 

116 

20,900 

1827 

12.648 

14,526 

715 

114 

38,003 

1828 

12,084 

12,817 

1,056 

185 

26,092 

1829 

13,307 

15,678 

3,016 

197 

81,198 

1830 

30,574 

24,887 

1,243 

304 

66,907 

1831 

68,067 

23,418 

1,561 

114 

83,160 

1832 

66,3»9 

82,872 

8,738 

196 

103,140 

1833 

28,808 

29,109 

4,093 

517 

62.527 

1834 

40,000 

83,074 

3,800 

888 

76,222 

1835 

15,578 

36,720 

1,860 

825 

44,478 

1836 

84,226 

87,774 

8,124 

293 

75,417 

1837 

29,884 

86,770 

5,054 

826 

72,034 

1888 

4,577 

14,382 

14,021 

398 

88,222 

184^ 

12,638 

83,586 

15,786 

827 

62,207 

32,298 

40,643 

15,850 

1,958 

90,748 

1841 

88,164 

45,017 

32,625 

3,786 

118,593 

184S 

54,128 

63,853 

8,534 

1,835 

128,344 

1843 

33,518 

38,885 

8,478 

1,881 

57,219 

1844 

22,924 

43,660 

3,229 

1,873 

70,686 

1845 

31,803 

58,538 

830 

3,330 

93,501 

1846 

43,439 

82,239 

2,347 

1,826 

129,851 

1847 

109,680 

142,154 

4,949 

1,487 

358,270 

1848 

31,065 

188,233 

23,904 

4,887 

}48,08» 

1849 

41,367 

219,450 

82,191 

6,490 

899,498 

1850 

89.961 

293,078 

16,087 

8,778 

380.849 

1851 

42,605 

267,857 

31,539 

4,473 

835,966 

1852 

82,873 

344,261 

87,881 

8,749 

868,764 

1853 

84,522 

330,885 

61,401 

8,139 

829,937 

1854 

43,761 

193,065 

83.237 

8,366 

833,429 

1855 

17,966 

103,414 

52,800 

8,118 

176,807 

1856 

16,878 

111,887 

44,584 

8.755 

176,554 

1857 

31,001 

126,905 

61,248 

8,721 

312,875 

1858 

9.704 

59,716 

89,295 

6,257 

113,973 

Total 

1,1*0,046 

2,890,408 

659,910 

73,807 

4,797,166 

Averagcannaalemigrationfroml  From  1815  to  1858         •        •     109,026 
the  United  Kingdom    .        .  j  For  the  10  years  ending  1858      361,865 

*  The  CastoDis  retarni  do  not  reeord  any  emigration  to  Anstralia  dnring 
fhese  ten  years,  bnt  it  appears  from  other  aonrees  that  there  went  oot  in  1821, 
S20;  In  1823,  875;  in  1823,  543;  in  1824,  780;  and  in  1825,  458  persons. 
These  nnmbers  have  not  been  inoladed  in  the  totals  of  this  Table. 


We  have  noticed  above,  that  the  abstraction  of  population  fop  the 
purposes  of  colonisation  appears  to  promote  an  increase  rather  than  a 
diminution  in  the  numbers  of  the  parent  state.  One  of  the  most 
remarkable  facts  in  the  history  of  Great  Britain  is  the  rapid  increaso 
of  the  population.  The  positive  increase  in  our  own  kingdom  has 
been  pointed  out  in  the  article  Census.  While  the  population  of 
France  and  Germany  has  increased  within  the  last  fifty  years  in  a  very 
small  degree;  while  in  Spain,  Portugal,  and  Italy  it  has  probably 
decreased ;  Great  Britain  has  increased  from  10,800^000,  as  given  in 
the  census  of  1801,  to  20,900,000  in  that  of  1851 ;  and  in  the  middle 
of  1858,  the  Registrar-General  estimated  the  population  of  England 
and  Wales  alone  at  19,523,000  :  Ireland  and  Scotland  are  omitted,  as 
there  was  no  census  of  1801.  In  addition  to  this  increase,  swarms  have 
been  thrown  ofif  to  which  the  ancient  migrations  from  the  North  are 
insignificant  in  their  total  amount,  though  the  emigration  has  been 
less  striking  from  its  being  not  an  irruption  but  a  gradual  progress. 
In  forty-four  years,  from  1815  to  1858  inclusive,  during  which  an 
account  of  avowed  emigrants  has  been  taken,  4,797,166  persons,  male 
and  female,  have  left  the  shores  of  the  United  Kingdom;  and  these 
have  been  enabled  to  form  what  may  now  be  termed  threo  mighty 
empires,  subordinate  to  our  own,  in  Australia,  North  America,  and 
South  Africa ;  independent  of  the  branch  streams  which  have  flown 
off  to  Ceylon,  the  West  and  East  Indies,  Guiana,  and  other  British 
possessions.  The  United  States  of  America  is  the  only  dominion  that 
can  afford  anytliing  like  a  parallel,  and  even  that  is  indebted  to  us  for 
2,890,403  persons,  who  have  proceeded  thither,  the  greater  proportion 
of  whom  have  been  from  Ireland,  and  chiefly  from  the  years  beginning 
with  1847. 

In  1857  the  total  number  of  emigrants  from  the  port  of  Liverpool 
only,  was  155,652 ;  of  these  9788  were  for  the  North  American  colo- 
nies; 106,918  for  the  United  States-;  32,631  for  Australia  and  New 
Zealmd,  and  824  for  other  places.  Of  these  emigrants  England 
supplied  50,289;  Scotland,  8161;  Ireland,  71,195;  and  various 
foreign  countries,  chiefly  Germany,  6414.  The  emigration  to  Aus- 
tralia was  principally  English ;  that  to  the  United  States  principally 
Irish. 

Many  emigrants,  however,  proceed  to.  the  North  American  colonies 
by  New  York,  and  no  account  is  taken  of  the  passage  either  way  on 
the  borders  between  them  and  the  United  States.  The  poptUation 
thus  exported  seems  scarcely  less  fertile  than  at  home.  We  give 
the  latest  returns  of  the  population  of  these  colonies  which  are 
mainly  occupied  by  a  British  population^  our  youngest  and  most 
vigorous : — 


Canada 


Males. 

Females. 

Total. 

499,007 

449,967 

99,526 

137,677 

452,937 

'  440,294 

04,274 

188,440 

952,004 
890,261 
108,800 
376,117 

86,187 

85,365 

71,503 

52,274 
4,797 

44,232 
6,295 

96,506 
11,093 

In  North  Amctlea ; 

(  TVestctn 
'  (  Eastern 
New  Bnxnswick  . 
Kova  Scotia  .  ... 
Prince  Edward's  Island  and  ) 
Cape  Breton  •  •  j 
Newfoundland  •  •  . 
Bermwla 

Total  •         .  1,279,445      1,811,837      3,491,383 

The  numbers  given  for  Canada  are  from  the  eensui  of  1851  for 
Western,  and  the  official  return  of  1852  for  Eastern  Canada;* the 
estimated  numbers  of  both  in  January  1857  were  2,500,000.  For  New 
Brunswick  they  are  taken  from  the  census  of  1851,  and  the  ofiicial 
returns  of  1858.  For  Nova  Scotia,  from  the  census  of  1851.  For 
Prince  Edward's  Island,  the  census  of  1854;  estimated  in  1857  at 
117,000.  All  have  increased  since  the  returns.  For  Newfoundland 
the  numbers  are  taken  from  the  census  of  1845,  and  in  1857  the 
population  was  estimated  at  125,000,  For  Bermuda  the  authority 
ia  the  official  return  of  1858. 


In  jknstralia :                                 Males. 

Females. 

Total. 

New  South  Wales  .        ;        ,    171,678 

133,814 

805,487 

Victoria 808,983 

176,786 

485,769 

South  Anstralia     «        •        .       55,735 

64,188 

109,917 

'We^item  Australia     •        •    •        9,560 

4,733 

14,298 

Tnvmania       .         •         •        •       45,016 

84,R86 

80,803 

New  Zealand    ....      29,435 

32,720 

62,155 

„          NaUves      ,        .      81,667 

34,303 

55,970 

fTotai 


652,969         441,424     1,104,398 


The  returns  for  New  South  Wales  are  from  the  ceiunis  of  1857 ;  for 
Victoria,  the  official  return  of  September  80th,  1868;  far  South  Aus- 
tralia, the  official  return  of  December  81st,  1857 ;  for  Western  Austra- 
lia, the  official  return  of  June  80th,  1858 ;  for  Ta«maaia,  the  oensuf 
of  March  31st,  1857,  which  includes  8008  coiivicts,  16  aborigines,  and 
690  military  and  their  families ;  for  New  Zeaknd,  the  official  statistics 
of  1857.  On  June  80th,  1859,  the  population  of  Victoria  luid  increased 
to  517,366,  of  whom  880,212  Were  males,  and  187,154  were  females ; 
the  number  of  Chinese  immigrants  at  that  period  was  45,160,  all  of 
whom  were  males. 

In  Africa  the  principal  point  of  emigration  has  been  tho  Cape  of 
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Qood  Hope  and  Natal. 
return  of  1856,  was 


In  these  the  population,  according  to  the 


Cape  of  Good  f  Western  BMsion 

Hope        •  \  Eastern  Division 

Natal        .        .        .        •        • 

ToUl 


Males. 
81,347 
52,973 
52,045 


Females. 
80,691 
52,085 
57,755 


Total. 
162,038 
105,038 
109,8C0 


.     .     186,365       190,531         876,896 

ezclusiTe  of  112,988  settled  natives  in  Natal. 

In  these  three  divisions  of  the  British  colonies,  there  are  now  repre- 
sentative governments,  the  privilege  of  self  taxation,  and  the  right  of  a 
free  press, — in  short,  a  complete  reproduction  of  the  British  consti- 
tution. To  other  colonies,  especially  to  British  Guiana  and  some  of 
the  West  India  islands,  the  emigration  has  been  considerable ;  but  as 
the  emigrants  become  mixed  with  an  older  and  in  some  cases  a  coloured 
or  foreign  population,  we  cannot  trace  the  British  element  so  clearly. 
We  give,  however,  the  population  returns  of  the  other  British  settle- 
ments, with  the  year  of  the  return : — 


Europe : 

Males. 

Females. 

Total. 

Heligoland  (1857) 

957 

1,022 

1,979 

Gibraltar  (1850)        .         .    . 

7,752 

8,071 

15,823 

Malta  (1856) 

74,225 

68,312 

142.537 

Ionian  Islands  (1856)        .    . 

117,655 

100,747 

218,402* 

West  Indies : 

Jamaica  (1844)      .      "  . 

181,633 

195,800 

877,483 

Bahamas  (1851)        .        .     . 

13,747 

13,772 

27,619 

Antigua  (1856)  . 

16,624 

18,784 

85,408 

II- 

Dominica  (1856) 

10,596 

11,624 

22,220 

St.  Christopher's  f  1855) 

9,525 

11,216 

20,741 

Montserrat  (1851)       . 

3,149 

8,894 

7,043 

NctU  (1844)          .     . 

4,418 

5,153 

9.571 

Tortola(1841)   . 

8,130 

3,559 

6.689 

Anguilla  (1844)     .     . 

982 

1,197 

2,179 

•a 

Barbadoea  (1856) 

62,272 

73,667 

135,939 

It' 

Grenada  (1851)      .    . 

15,713 

16,958 

82.671 

St.  Vincent  (1851)      . 

18,957 

16,171 

30,128 

Tobago  (1856)       .    . 

. . 

, , 

15,398 

t  St.  Lucia  (1856) 

12.186 

13.581 

25,717 

Trinldadt         .... 

40,671 

34,221 

74,892 

British  Guiana  (1857)    . 

60,750 

52,989 

118,739 

Honduras  (1856)       •        .    . 

.. 

.. 

19,500 

Aftrica: 

Gambia  (1856)       . 

8,173 

2,520 

5,693 

Sierra  Leone  (1854)  .        .    . 

21,153 

19,280 

40,388 

Gold  Coast  (1851)  . 

, , 

. . 

385,000 

8U  Helena  (1851)     .        .    . 

2.973 

a.517 

5,490 

Other  Colonics : 

Auckland  Islands  (1851) 

,, 

,  , 

151 

Ceylon  (1856)   .... 

877,562 

799,990 

1,677,552 

MauriUus  (1856)  . 

161,411 

80,436 

241,847 

ScTchelles  (1852)      .        .    . 

. , 

, , 

6.906 

Hong  Kong  (1856) 

54,581 

17,199 

^1,750 

Labuan  (1856)          .         .    . 

1,070 

183 

1,262 

Falkla 

;nd  Islands  (1856) 

240 

170 

410 

The  total  amount  of  the  population  of  the  various  settlements  of 
Qreat  Britain  by  these  returns  is  7,744,422  persons,  of  whom  3,890,707 
are  males,  3,426,765  are  females,  and  426,950  of  whom  the  sex  is  not 
distinguished. 

The  effect  has  been  so  far  good,  that  the  inhabitants  of  the  North 
American  and  Australian  colonies  are,  with  the  exception  of  the  United 
States,  among  our  best  customers.  It  is  not  remarkable,  therefore, 
that  so  much  attention  has  been  paid  of  late  years  to  the  subject  of 
the  transmission  of  emigrants  thither,  and  of  means  for  enabling  them 
to  settle  there  in  comfort.  Government,  accordingly,  has  undertaken 
to  a  considerable  extent  the  business  of  regulating  emigration.  First, 
an  agent-general  for  emigration  was  appointed.  This  officer  introduced 
many  judicious  plans  for  rendering  the  passage  of  emigrants  across  the 
ocean  as  free  as  possible  from  discomfort,  and  a  code  of  rules  was  framed 
to  secure  this  and  other  objects.  The  fimctions  of  the  agent-general 
for  emigration  are  now  exercised  by  the  Land  and  Emigration  Commis- 
sioners. Emigrants  are  also  protected  by  the  Passengers  Act.  The 
Act  5  &  6  WiU.  IV.  c.  5,  passed  in  1885,  having  proved  insufficient  for 
the  purpose,  several  amended  Acts  were  passed,  of  which  the  latest  is 
the  18  &  19  Vict.  c.  119,  passed  in  1855.  Its  objects  are  to  regulate 
the  number  of  passengers  in  each  ship,  and  to  provide  for  their  proper 
accommodation  on  board ;  to  ensure  a  proper  supply  of  provisions  and 
water  for  their  use;  to  provide  for  the  sea-worthiness  of  the  vessels; 
to  secure  a  sufficient  number  of  boats  in  case  of  accidents ;  and  to  pro- 
tect emigrants  from  the  numerous  frauds  to  which  at  various  stages  of 
their  undertaking  their  helplessness  and  inexperience  expose  them. 
If  the  ship  does  not  sail  on  the  day  mentioned  in  the  agreement,  the 
Passengers'  Act  compels  the  captain  to  victual  the  emigrants  just  the 
same  as  if  the  voyage  had  commenced;  and  they  are  entitled  to  remain 
on  board  forty-eij^t  hours  after  the  ship  reaches  her  destination. 

•  Exclusive  of  8704  aliens. 

t  In  Trinidad  the  cstiuiatctl  ropulation  in  1857  was  80,000. 


As  a  further  protection  to  emigrants,  and  to  enforce  the  provisions 
of  the  Passengers  Act,  government  emigration  agents  are  appointed 
for  the  ports  of  London,  Liverpool,  Plymouth,  Southampton,  Glasgow 
and  Greenock,  Dublin,  Cork,  Bel^st,  Tralee,  Limerick,  Waterford, 
Londonderry,  and  Galway.  These  officers  act  under  the  immediate 
directions  of  the  Colonial  Land  and  Emigration  Conmussioners.  They 
procure  and  give  gratuitously  information  as  to  the  sailing  of  ships, 
and  means  of  accoouuodation  for  emigrants ;  and  whenever  implied  to 
for  that  purpose,  they  see  that  all  agreements  between  ship-owners, 
agents,  or  masters,  and  intending  emigrants,  are  duly  performed. 
They  also  see  that  the  provisions  of  the  Passengers  Act  are  strictly 
complied  with;  namely,  that  passenger-vessels  are  sea- worthy,  that 
they  have  on  board  a  sufficient  supply  of  provisions,  water,  medidnes, 
&c.,  and  that  they  sail  with  proper  punctuality.  They  attend  person- 
ally at  their  offices  on  every  week-day,  and  afford  gratuitously  all  the 
assistance  in  their  power  to  protect  intending  emigrants  against  fraud 
and  imposition,  and  to  obtain  redress  where  oppression  or  injury  has 
been  practised  on  them. 

In  the  colonies  there  are  Government  Emigration  Agents  at  the 
following  places : — 

Canada. — Quebec,  Montreal,  Ottawa,  Toronto,  and  Hamilton. 

New  Bi^wntwick. — St.  John's,  St.  Andrew's,  Chatham  (lllinmichi), 
Bathurst,  Dalhousie,  and  Kichibucto. 

Amtralian  Colonies, — Sydney,  Queensland  (late  Moreton  Bay),  Mel- 
bourne, Geelong,  Portland  Bay,  Hobart  Town,  Launceston,  Perth, 
Fremantle,  Adelaide,  and  Auckland. 

Cape  of  Good  Hope, — Cape  Town,  Port  Elizabeth,  Simon's  Town, 
and  NataL 

And  also  in  Jamaica,  Rihamas,  British  Guiana,  Trinidad,  Kevia, 
Sierra  Leone,  and  St.  Helena. 

The  duty  of  these  officers  is  to  afford  gratuitously  to  emigrants  every 
assistance  in  their  power  by  way  of  advice  and  information  as  to  the 
districts  where  employment  can  be  obtained  most  readily,  and  upon 
the  most  advantageous  terms,  and  also  as  to  the  beet  modes  of  reaching 
such  districts. 

The  Emigration  Commismoncrs,  while  they  have  funds  for  the  pur- 
pose, grant  passages  to  New  South  Wales,  Victoria,  South  Australia, 
the  Cape  of  Good  Hope,  and  Natal,  to  persons  strictly  of  the  labouring 
class  who  may  be  considered  eligible  emigrants.  The  funds  are  sup- 
plied entirely  from  colonial  revenues,  and  in  the  administration  of 
them  the  commissioners  act  as  trustees  for  the  colonies^  and  are  there- 
fore bound  to  look  exclusively  to  colonial  interests.  They  do  not 
consider,  therefore,  how  distress  in  this  country  may  be  best  relieved, 
but  how  the  largest  number  of  emigrants  most  suited  for  the  wants  of 
the  colony  may  be  procured  and  sent  out.  In  deciding  what  clasaes 
are  mpst  suited  to  the  wants  of  the  colonies,  the  commissioners  are 
guided  by  reports  and  instructions  received  from  time  to  time  from 
the  governments  of  the  respective  colonies,  either  direct  or  through 
the  secretary  of  state.  The  commissioners  are  occasionally  also  able 
to  grant  passages  to  Western  Australia ;  but  they  have  no  funds  for 
assisting  persons  wishing  to  emigrate  to  the  North  American  colonies. 

In  British  Guiana,  the  Governor,  under  Ordinance  No.  7,  of  1854, 
sect.  4,  is  authorised  by  proclamation  to  name  the  places  from  which 
emigration  on  bounties  is  permitted,  and  to  fix  the  rates  of  bounty 
for  the  introduction  of  emigrants,  under  the  age  of  forty,  competent 
and  willing  to  engage  in  agricultural  labour. 

Emigration  is  one  of  the  "  modes  of  relief "  contemplated  by  the 
Poor  Law  Amendment  Acts  (4  &  5  Wm.  IV.  c.  76  ;  11  &  12  Vict,  c 
110  ;  12  &  13  Vict.  c.  103 ;  and  13  &  14  Vict.  c.  101).  In  some  years 
a  large  number  have  emigrated  with  the  assistance  of  funds  obtained 
under  the  act,  4  &  5  Will.  IV.  By  sect.  62  of  that  act,  ovmtm  and 
ratepayers  are  empowered  to  raise  money  on  security  of  the  %^/es  for 
the  purposes  of  emigration,  under  the  authority  of  the  Poor  Law 
Commissioners.  The  sum  so  raised  must  not  exceed  half  the  average 
yearly  rate  of  the  preceding  three  years,  and  it  must  be  repaid  withm 
five  years.  The  money  is  advanced  to  emigrants  by  way  of  loan,  and 
is  recoverable  against  persons  above  the  age  of  twenty-one,  who, 
having  consented  to  emigrate,  refuse  to  do  so  after  the  expenses  of 
emigration  have  been  incurred ;  and  the  loan  is  also  recoverable  if 
persons  who  emigrate  shall  return  to  this  country.  By  the  12  &  13 
Vict.  c.  103,  the  guardians  of  any  parish  or  union  are  empowered  to 
expend  money  to  the  amount  of  lOl.  upon  the  emigration  of  any  poor 
person  belonging  to  the  parish  or  to  any  parish  in  the  Union,  without 
the  necessity  of  a  parochial  meeting  to  give  their  consent.  But  the  gross 
amount  expended  must  not  exceed  the  limit  fixed  above,  and  a 
majority  of  the  guardians  of  the  parish  of  the  settlement  must  ex- 
press their  concurrence  in  writing  in  the  resolution  of  the  Board  of 
Guardians  for  such  expenditure.  This  written  concurrence  must  be 
transmitted,  together  with  a  list  describing  the  proposed  emigrants,  to 
the  Poor  Law  Board,  who  are  to  issue  their  order  to  confirm  the 
resolution.  The  13  &  14  Vict.  c.  101,  s.  4,  enables  Boards  of  Guardians, 
under  similar  restrictions,  to  expend  money  in  and  about  the  emigra- 
tion of  orphan  or  deserted  children  under  sixteen  having  no  settlement, 
or  whose  settlement  is  unknown.  But  it  requires  that  no  emigration 
of  any  such  orphan  or  deserted  child  shall  take  place  without  the 
consent  of  such  child  given  in  petty  session,  and  unless  a  certificate 
thereof  under  the  hands  of  two  justices  shall  have  been  transmitted  to 
the  Poor  Law  Board.    Certain  conditions  are  inserted  by  the  rix>r 
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Law  Board  in  all  orders  sanctioning  the  emigration  of  poor  persons,  of 
which  the  most  material  is,  that  the  party  emigrating  shsdl  go  to 
some  British  colony  not  iying  within  the  tropics;  and  the  g^uardians 
are  empowered  to  expena  certain  specified  sums  in  the  conveyance  of 
the  emigrant  to  the  port  of  embarkation,  and  on  the  outfit,  including 
bed,  bedding,  and  clothing. 

Under  the  Irish  Poor  Law  Act,  money  may  be  raised  for  enabling 
poor  persons  to  emigrate  to  British  <!olonies ;  but  the  money  so  raised 
must  not  exceed  one  shilling  in  the  pound  on  the  net  annual  value  of 
rateable  property. 

The  Bounty  System  derives  its  name  from  the  mode  in  which  ihe 
proceeds  of  land-sales  are  applied  in  obtaining  immigrants.  In  this 
case  persons  who  introduce  persons  into  the  colony  receive  so  much 
per  head  according  to  the  terms  of  agreement.  The  contractors  engage 
to  find  persons  willing  to  emigrate,  and  undertake  to  land  them  in  the 
colony.  This  system  is  in  force  only  in  some  of  the  Australian 
colunies.  In  New  South  Wales  51,786  persons  were  introduced  from 
1831  to  1842  under  bounties. 

The  mode  in  which  unoccupied  land  is  disposed  of  in  the  colonies 
has  a  most  important  influence  on  the  condition  and  wel^e  of 
immigrants.  By  the  application  of  a  general  principle  of  law,  the 
waste  lands  in  the  British  colonies  were  considered  to  be  vested  in  the 
Crown,  and  that  every  private  title  must  rest  upon  a  royal  grant  as  its 
basis.  But  since  1831*  another  principle  has  been  acknowledged  and 
observed :  that  the  crown  holds  the  lands  in  question  for  the  pur- 
poses of  the  public  good,  not  merely  for  the  existing  colonists,  but  for 
the  people  of  the  Britsh  empire  collectively.  It  must  be  appropriated 
to  the  public  uses  and  for  the  public  benefit.  The  Land  Sale  Act  for 
the  Australian  Colonies  (5  &  6  Yict.  c*  86)  prohibits  land  being 
alienated  by  her  Majesty,  or  by  any  one  acting  under  her  authority, 
except  by  sale,  and  in  the  manner  directed  by  Qie  act. 

Down  to  the  year  1881  no  regular  or  uniform  system  of  selling  land 
appears  to  have  been  adopted  in  the  British  colonies.  In  place 
of  such  system,  conditions  were  attached  to  the  occupation  of  land 
under  the  name  of  quit-rente,  money  payments,  or  the  cultivation  of 
the  soil;  but  these  conditions  were  not  effectually  enforced,  and  in 
fact  it  was  generally  found  impossible  to  enforce  them.  Land  was 
profusely  granted  to  individuals  in  large  tracts,  and  as  cultivation  was 
not  enforced,  and  no  roads  were  made  through  these  tracts,  they  inter- 
rupted the  course  of  improvement.  Under  the  old  system,  lands  In 
the  colony  of  the  Cape  of  Good  Hope,  amounting  to  upwards  of 
thirty-one  million  acres,  have  been  disposed  of  for  less  than  46,0002.  In 
Prince  Edward's  Island  the  whole  of  the  land  was  granted  in  one  day  to 
absentee  proprietors  upon  terms  which  have  never  been  fulfilled.  The 
influence  of  these  proprietors  with  the  Home  Government  prevented 
such  measures  being  adopted  as  were  calculated  to  enforce  the  settle* 
ment  of  the  grants,  and  consequently  the  greater  part  of  them 
remained  chiefly  in  a  wild  state.  ('  Report  of  Mr.  C.  BuUer,  M.P.,  to 
the  Earl  of  Durham,  on  Public  Lands  in  British  North  America,'  1838.) 
This  report  contains  an  account  of  the  system  of  graiiting  lands  in 
each  of  the  provinces  of  British  North  America ;  and  in  all  of  them  it 
appeai-s  to  have  been  injurious  to  the  public  interests. 

In  January,  1840,  conmussioners  were  appointed  under  the  royal 
sign  manual  to  act  as  a  Land  and  Emigration  Board.  The  sale  of  the 
waste  lands  of  the  Crown  throughout  the  British  colonies  was 
regulated  by  the  commissioners,  and  they  applied  the  proceeds  of  such 
sales  towards  the  removal  thither  of  emigrants  from  this  country,  when 
the  land-fund  was  appropriated  to  this  object.    This  board  was  a  sub- 
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ordinate  department  of  the  Colonial  Office.  But  the  disposal  of  the 
waste  lands  is  now,  by  various  acts  of  the  imperial  and  provincial 
parliaments,  vested  in  the  local  governments.  The  regulations  vary 
considerably  in  their  details,  but  we  give  a  summary  of  the  conditions 
and  prices  of  the  waste  lands  in  the  North  American,  Australian,  and 
Cape  of  Good  Hope  Colonies. 

In  Canada  there  are  detached  Clezgy  Reserves  for  sale  in  most  of 
the  townships  surveyed  prior  to  1841.  These  reserves  are  now 
vested  in  the  Colonial  Government  by  the  16  Vict.  c.  21  (1853), 
subject  to  the  rights  of  the  clergy.  They  are  now  thrown  open  for 
public  sale.  The  lands  reported  by  the  cMef  agent  for  emigration  at 
Quebec  to  be  most  worthy  the  attention  of  emigrants,  are  the  town- 
ships Peel,  Wellesley,  Maryborohgh,  and  Momington,  covering  an  area 
of  250,000  acres,  in  the  county  of  Waterloo.  The  prices  of  land  in 
these  townships  (as  of  all  clergy  reserves),  are  regulated  by  the  quality 
of  soil  and  situation,  and  average  from  8s.  to  20s.  currency  per  acre, 
one-tenth  of  the  purchase-money  being  required  at  the  time  of 
sale,  and  the  remainder  to  be  paid  in  nine  annual  instalments, 
with  interest.  One  million  acres  of  land  were  also  appropriated 
for  school  purposes  by  the  legislature  in  1849,  and  the  school 
lands  in  the  counties  of  Bruce,  Grey,  and  Huron,  are  now  open 
for  sale  to  actual  settlers  upon  the  following  terms: — ^The  price 
to  be  10s.  per  acre,  payable  in  ten  equal  annual  instalments,  with 
interest.  The  first  instalment  to  be  paid  upon  receiving  aulJiority 
to  enter  upon  the  land.  Actual  occupation  to  be  immediate  and 
continuous.  The  land  to  be  cleared  at  the  rate  of  5  acres  annually 
for  every  100  acres  during  the  first  five  years.  A  dwelling-house  at 
least  18  feet  by  26  to  be  erected.  The  timber  to  be  reserved  until  the 
land  has  been  paid  for  in  full  and  patented,  and  to  be  subject  to  any 
general  timber  duty  thereafter.  A  licence  of  occupation,  not  assign- 
able without  permission,  to  be  granted.  The  sale  and  the  licence  of 
occupation  to  become  null  and  void  in  case  of  neglect  or  violation  of 
any  of  the  conditions.  The  settler  to  be  entitled  to  obtain  a  patent 
upon  complying  with  all  the  conditions.  Not  more  than  200  acres  to 
be  sold  to  any  one  person  on  these  terms. 

^  In  Canada  West,  the  provincial  government  have  opened  three  great 
lines  of  road,  and  laid  out  for  settlement  the  lauds  through  which  they 
pass.  They  are  styled— 1st,  The  Ottawa  and  Opeongo  Road,  which 
runs  east  and  west ;  it  wiU  eventually  be  171  miles  in  length,  and  con- 
nect the  Ottawa  River  with  Lake  Huron.  2nd,  The  Addington  Road^ 
which  runs  north  and  south,  is  60  miles  long,  and  starts  from  the 
settlements  in  the  county  of  Addington  until  it  intersects  the  O];)eongo 
Road.  8rd,  the  Hastings  Road,  which  runs  nearly  parallel  to  the 
Addington  Road,  is  74  mUes  long,  and  connects  the  county  of  Hastings 
with  the  Ottawa  and  Opeongo  Road.  In  order  to  &tcilitate  tlie  settle- 
ment of  this  part  of  Canada,  and  to  provide  for  keeping  the  roads  in 
repair,  the  provincial  government  have  authorised  free  grants  of  land 
along  these  three  roads,  not  to  exceed  in  each  case  100  acres,  upon  the 
following  conditions :  That  the  settler  be  eighteen  ^ears  of  age.  That 
he  take  possession  of  the  land  allotted  to  him  withm  one  month,  and 
put  in  a  state  of  cultivation  at  least  twelve  acres  of  the  land  in  the 
course  of  four  years ;  build  a  house,  at  least  20  by  18  feet ;  and  reside 
on  the  lot  imtil  the  conditions  of  settlement  are  duly  performed. 
Families  comprising  several  settlers  entitled  to  lands,  preferring  to 
reside  on  a  single  lot,  will  be  exempted  from  the  obligation  of  building 
and  of  residence  (except  upon  the  lot  on  which  they  live),  provided 
that  the  required  clearing  of  the  land  be  made  on  each  lot.  No  title 
is  given  to  the  settler  until  after  these  conditions  have  been  performed, 
and  the  non-performance  of  them  entails  the  immediate  loss  of  the 
assigned  lot  of  land,  which  will  be  sold  or  given  to  another. 

Tbe  road  having  been  opened  by  the  government,  the  settlers  are 
required  to  keep  it  in  repair.  The  log-house  required  by  the  govern- 
ment to  be  built  is  of  such  a  description  as  can  be  put  up  in  four  days 
by  five  men.  The  neighbours  generally  help  to  buUd  the  log-cabin  for 
newly-arrived  settlers  without  chai^ge,  and  when  this  is  done  the  cost 
of  erection  is  small :  the  roof  can  be  covered  with  bark,  and  the  spaces 
between  the  logs  plastered  with  clay  and  white-washed;  it  then 
becomes  a  neat  dwelling,  and  as  warm  as  a  stone  house. 

The  lands  in  Canada  West  thus  opened  up  for  settlement  are  capable, 
both  as  to  soil  and  climate,  of  produciug  abundant  crops  of  winter 
wheat  of  excellent  quality  and  full  weight,  and  also  of  every  other 
description  of  farm  produce  grown  in  the  best  cultivated  districts  of 
that  province. 

In  Australia  and  New  Zealand,  licences  and  leases  are  granted  for 
lai^ge  tracts  of  land  for  pasturage  purposes,  at  very  low  rents,  as  to 
which  the  holders  have  certain  restricted  rights  of  pre-emption  if 
required  for  purposes  of  cultivation,  and  subject  to  the  right  of  being 
token  by  the  government  if  wanted  for  public  purposes. 

In  all  the  colonies  the  rights  of  the  crown  in  regard  to  minerals  are 
preserved;  but  in  most  cases  leases  are  granteid  on  payment  of  a 
certain  rate  per  cent,  on  the  produce.  In  Australia,  licences  to  mine 
and  dig  for  gold  on  crown  lands  are  granted  at  the  rate  of  10s.  per 
month  for  each  individual  licence,  payable  in  advance ;  or  in  case  of  a 
lease  being  granted  of  a  certain  portion  of  land,  at  a  rate  of  3  per  cent, 
on  the  gross  value  of  the  gold  procured  from  crown  lands,  and  of  half 
that  amount  on  gold  obtained  from  private  lands.  A  "  miner's  right " 
licence  to  search  and  dig  for  gold  is  obtainable  on  payment  in  advance 
of  1^  per  annum.    "  Storekeepers'  licences  "  at  the  "  Diggings  "  are  al8« 
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paid  for  at  the  rate  of  2L  lOt.  for  three  monUui,  SI,  for  six  months,  and 
10/.  for  twelve  monthB. 

The  I^and  and  Emigration  OommiBsioners  are  required  by  their 
official  inRtmctions  to  prepare  and  issue  "  a  distinct  and  compendious 
account  of  whatever  relates  to  the  agriculture,  the  commerce,  the 
natural  products,  the  physical  structure,  and  the  ecclesiastical  and 
political  institutions  of  each  of  the  colonies  in  which  they  ofifer  land 
for  sale."  The  Commissioners,  in  pursuance  of  this  object,  issue  occa- 
sioually  a  *  Colonisation  Circular,'  which  contains  matter  calculated  to 
be  of  essential  use  to  emigrants  or  persons  who  intend  at  some  time  to 
settle  in  the  colonies. 

EMPANNEL,  the  writing  and  entering  the  names  of  a  jury  on  a 
parchment  schedule  or  roll  of  paper  by  the  sheriff.    [Panel.] 

EMPEROR,  from  the  Latin  imptrdtor.  Among  the  early  Romans 
the  title  of  Imperator  was  bestowed  by  the  acclamations  of  his  soldiers 
in  the  camp,  and  by  a  vote  of  the  Roman  senate,  on  a  commander-in- 
chief  who  had  signalised  himself  by  killing  a  certain  number  of  the 
enemy.  (Tacit. '  AnnaL'  iii.  74.)  The  term  was  gradually  extended 
to  signify  a  commander-in-chief  sent  on  any  important  expedition. 
(Cic.  *  Pro  Lege  ManiL,'  o.  2.)  But  it  still  continued  usual  for  the 
appellation  to  be  bestowed  as  a  special  title  of  honour  for  some  military 
service ;  thus  we  find  that  the  small  military  exploits  of  Cicero  con- 
ferred on  him  the  title  of  Imperator.  0.  J.  Cassar  assumed  the  name 
as  a  prsenomen  (Imperator  C.  J.  Cassar),  a  practice  which  was  followed 
by  his  successors,  as  we  may  observe  on  their  coina  (Suetonius 
'  Cffisar,'  7^.)  As  examples  of  this  title  see  the  coins  of  Antonius, 
AuRELius,  &c.,  in  Bioa.  Div.  On  the  reverse  of  the  coin  of  Aurelius 
we  observe  Imp.  VIII.,  that  is,  Imperator  octavum,  or  imperator  the 
eighth  time,  which  shows,  as  indeed  can  be  proved  from  a  variety  of 
examples,  that  the  Roman  emperors  often  assumed  the  title  on  special 
occasions  when  they  or  their  generals  had  obtained  some  signal 
victory.  This  term  Imperator  then,  it  will  be  observed,  under  the 
early  emperors,  cannot  be  considered  as  denoting  any  sovereign  power. 
It  was  indeed  given  to  private  individuals  on  the  occasion  of  great 
military  success,  certainly  as  late  as  the  time  of  Hadrian,  and  perhaps 
kter.     (Appian  '  CivU  Wars,'  lib.  2.) 

After  the  time  of  the  Antonines  the  term  Imperator  seems  to  have 
gradually  grown  into  common  use  as  one  of  the  titles  which  expressed 
the  sovereign  of  the  Roman  world,  though  the  name  Princeps  was  also 
long  used  as  indicating  the  same  rank  and  power.  (See  the  Dedication 
of  J.  Capitolinus  to  Constantino.)  It  may  be  difficult  to  state  when 
this  term  Imperator  became  exclusively  the  designation  of  the  Roman 
sovereign.  In  the  introduction  to  the  Digest  (De  Conceptione  Digest- 
orum),  Justinian  assumes  the  title  of  Imperator  Caosar  Flavius  Justini- 
anus,  &o.,  semper  Augustus,  [Augustus;  in  Bioo.  Div.]  In  the 
proemium  to  the  Institutes,  Justinian  uses  the  terms  |Imperatoria 
majestas  to  express  his  sovereign  power,  and  yet  in  the  same  paragraph 
he  caUs  himself  by  the  name  of  Princeps,  a  term  which  dates  from  tiie 
time  of  the  so-called  Republic,  and  expressed  the  precedence  given  to 
one  particular  member  of  the  senate.  The  term  Princeps  was  adopted 
by  Augustus  as  the  least  invidious  title  of  dignity,  and  was  applied  to 
his  successors. 

From  the  emperors  of  the  West  this  title,  in  the  year  800,  devolved 
to  Charlemagne,  the  founder  of  the  second  or  German  empire  of  the 
West.  Upon  the  expiration  of  the  German  branch  of  the  Carlovingian 
family,  the  imperial  crown  became  elective,  and  continued  so  until  the 
last  century.  The  title  of  emperor  of  Germany  now  no  longer  exists, 
Francis  II.  having  laid  it  aside,  and  assumed  the  title  of  emperor  of 
Austria.  [Austria,  in  Qeoo.  Div.]  The  only  other  European  poten- 
tates who  use  the  style  of  emperor  are  the  autocrat  of  Russia,  the 
monarchs  of  which  coimtry,  about  the  year  1520,  exchanged  their 
former  title  of  duke  or  great  duke  of  Russia  for  that  of  Czar  or  Tzar  ; 
and  the  emperor  of  the  French.  In  early  times  it  was  asserted  by  the 
civilians  that  the  possession  of  the  imperial  crown  gave  to  the  emperors 
of  Germany,  as  titular  sovereigns  of  the  world,  a  supremacy  over  all 
the  kings  of  Europe,  though  such  was  never  attempted  to  be  exer- 
cised;  and  they  denied  the  existence  of  any  other  empire :  but  in  spite 
of  this  denial  it  is  certain  that  several  of  the  kings  of  France  of  the 
second  race,  after  they  had  lost  the  empire  of  Germany,  styled  them- 
selves Basileus  and  Imperator.  Our  own  king  Edgar,  in  a  charter  to 
Oswald,  bishop  of  Winchester,  styled  himself  "Anglorum  Basileus 
omnium  que  regum  insularum  oceani  que  Britanniam  circumjacentis 
cunctarum  que  nationum  quae  infra  cam  includuntur  Imperator  et 
Dominus."  Alfonso  VII.  also,  in  the  12th  century,  styled  himself 
emperor  of  Spain.  It  might  be  easily  shown  how  the  title  and  rank  of 
king  and  emperor  have  been  feudalised,  as  it  were,  in  passing  through 
the  ordeal  of  the  middle  ages. 

EMPHASIS,  in  articulation,  is  the  mode  of  drawing  attention  to 
one  or  more  words  in  a  sentence  by  pronouncing  them  with  a  greater 
volume  and  duration  of  sound,  and  in  a  higher  or  lower  note,  than  the 
adjoining  words.'  In  written  language  there  are  several  symbols  by 
which  emphasis  is  denoted.  In  manuscript  the  emphatic  word  is  com- 
monly underlined;  in  printing  it  is  common  to  employ  a  different 
character,  particularly  the  inclined  character  called  the  italic.  The 
German  printers  have  introduced  the  mode  of  placing  the  letters  of  the 
emphatic  word  farther  apart  from  one  another.  In  modern  languages 
the  employment  of  some  symbol  for  emphasis  is  more  requisite  than  in 
the  ancient  languages.    In  the  latter,  where  the  arrangement  of  words 


was  leas  fixed,  it  was  generally  practicable  by  the  very  position  ol  a 
word  in  a  sentence  to  denote  its  emphatic  power.  Thus,  in  the  Latin 
language,  the  first  word  of  a  sentence,  or  ev^  of  a  clause,  is  generally 
emphatic ;  so  also  is  the  last  word ;  and  even  m  the  middle  of  a  sentence 
the  verb  is  often  so  placed  as  to  give  emphasis  to  the  preceding  word. 

EMPHYTEUSIS  (ifupintwris).  The  term  expresses  in  the  Roman 
law  a  perpetual  right  to  the  enjoyment  of  land,  on  condition  of  paying 
annually  a  fixed  sum  (canon  vectigal,  pensio)  to  another  person  who 
was  considered  the  owner  of  the  land,  and  of  keeping  the  land  itself  in 
good  cultivation.  Some  writers,  indeed,  have  explained  the  term  to  be 
property  in  wcLtie  lands,  given  on  the  condition  of  cultivating  them  and 
paying  a  certain  rent.  Savigny,  whose  deep  researches  into  the  Roman 
law,  have  thrown  light  upon  many  obscure  and  imperfectly  understood 
passages,  by  contrasting  the  right  of  emphyteusis  with  the  tenants  of 
the  Ager  VectigaHs,  has  shown  the  important  bearing  of  each  of  these 
kinds  of  possession  the  one  upon  the  other,  rmLintAinrng  that  both  of 
them  are  to  be  considered  not  as  a  species  of  property  (like  land  in 
the  provinces),  but  as  rights  jura  in  re  ;  for  the  Roman  jurists,  he  says, 
expressly  ascribe  to  the  hereditary  tenant  a  jua  in  f  undo  or  jus  prcedii  ; 
who  in  the  imperial  constitution  is  always  distinguished  from  the 
dominus  (the  landlord).  The  occupier  was  called  emphyteuts,  and  the 
owner  of  the  land  dominus  emphyteuseos. 

The  title  of  the  emphyteuta  depended  on  his  paying  what  he  had 
contracted  to  pay,  and  also  all  the  taxes  to  which  the  property  was 
liable.  If  he  neglected  to  pay  these  dues  for  three  years  he  might  be 
ejected  out  of  the  land  by  the  owner,  without  having  any  compensa- 
tion for  his  improvements.  He  could  alienate  the  land  after  giving 
notice  to  the  owner,  who  might,  however,  if  he  pleased,  take  the  land 
at  the  price  of  the  emphyteuta.  If  he  did  not,  then  the  emphyteuta 
could  sell  it  to  any  person  who  was  able  to  answer  all  the  demands  to 
which  the  land  was  subject  by  virtue  of  the  contract  In  each  case 
the  owner  was  bound  to  receive  the  purchaser  as  his  emphyteuta,  and 
confirm  his  title  in  due  form,  for  which  he  could  claim  a  payment  not 
exceeding  a  fiftieth  part  of  the  price  at  which  the  land  was  sold. 

The  relation  between  the  emphyteuta  and  the  owner  originated 
either  in  a  direct  grant  from  the  dominus  to  the  emphyteuta,  made 
either  in  the  form  of  an  agreement  or  by  way  of  actual  conveyance  and 
delivery  (trctditio),  or  else  by  the  emphyteuta  acquiring  a  prescriptive 
right  by  a  tenancy  of  10  or  20  years'  duration,  in  which  case  a  grant 
made  by  one  who  was  not  the  dominus  became  valid  and  effectual  at 
the  end  of  the  above  period.  The  owner  could  also  make  an  emphy- 
teusis by  his  will. 

The  emphyteutic  contract  does  not  appear  in  its  special  form  till 
the  reign  of  Zeno,  for  though  it  had  an  earlier  existenoe  as  a  contract, 
yet  its  nature  had  been  much  discussed,  and  whether  it  was  like 
locatio  conducHo,  or  like  vendiiio,  could  not  be  settled  till  Zeno  first, 
and  after  him  Justinian,  gave  it  a  special  name  and  a  peculiar  action! 
The  Digest  is  the  oldest  extant  authority  in  which  the  term  emx>hy- 
teusis  occurs,  s.  27,  9,  3,  4.  The  use  and  enjoyment  expressed  by  the 
word  emphyteusis  were  always  carefullv  distinguished  from  owner- 
ship ;  the  emphyteuta  was  a  perpetu;\l  lessee  who  paid  a  perpetual 
rent  to  the  owner. 

(The  subject  of  the  emphyteusis  is  discussed  in  the  Iiut,,  8,  24,  3 ; 
2>.  6,  8;  D,  89,  4;  Cod.  Theod.,  10,  3;  Cod.  Jugtin.,  4,  66;  Miihloi- 
bruch,  Doctrina  Pandectarum  ;  Savigny,  Das  Rccht  des  Besitses,  p.  99, 
&c.,  5th  ed. ;  and  Mackeldey,  Sy sterna  Juris  Jtomani,  The  reader  is 
also  referred  to  a  learned  note  in  Hargrave  and  Butler's  edition  of 
Coke  upon  LitUeton,  64  a  (n.  1),  and  191  a  (n.  1) ;  to  Sir  F.  Palgrave's 
English  Commonwealth,  ii.,  208 ;  and  to  Mr.  Hallam's  History  of  £urop€ 
during  the  Middle  Ages,  10th  edition,  vol.  i.,  p.  814,  et  seq.) 

EMPIRIC.  This  word  is  derived  from  the  Greek  (imffix6^ 
empelrikos),  and  means  a  man  who  derives  his  kno wlecjgT  iroiu 
experience.  A  medical  sect  which  arose  in  opposition  to  that  of  the 
dogmatics  assumed  the  name  of  empirics.  Serapion  of  Alexandria  and 
Phillnus  of  Cos  are  regarded  as  the  founders  of  this  school.  Ever 
since  the  world  has  existed,  the  himian  mind,  in  striving  to  find  out 
the  principles  of  truth,  has  considered  the  matter  in  two  opposite 
ways.  According  to  one  system,  the  human  mind  contains  the  seeds 
of  knowledge ;  according  to  the  other,  the  mind  is  nothing  but  a  blank 
sheet  of  paper,  on  which  experience  writes  that' which  man  perceives 
through  the  senses.  Aristotle  and  Plato  are  still  the  representatives 
of  the  two  opposite  systems. 

The  science  of  medicine  has  been  of  necessity  under  the  influence  of 
one  of  the  two  opposite  opinions,  and  the  doctrine  of  Serapiou  or 
Philinus  is  nothing  but  the  application  of  the  Aristotelian  theory,  that 
nothing  can  be  known  by  tho  understanding  which  has  not  beea  pre- 
viously known  by  the  senses. 

Accordingly  they  maintained  that  experience  was  the  only  true 
knowledge  which  was  derived  from  the  imerring  testimony  of  the 
senses ;  that  dogmatism  was  erroneous,  because  it  derived  its  principles 
from  mere  imagination.  They  opposed  to  the  theorists  their  con- 
tradictions, and  sneered  at  their  learning  and  acuteness  of  reasoning 
as  inadequate  means  of  curing  diseases. 

The  empirics  admitted  three  kinds  of  experience,  the  one  acquired 
by  chance,  the  second  by  experiments,  the  thnti  by  imitatii>Q  ;  and 
these  three  they  called  the  tripod  of  medical  science.  However  it  is 
evident  that  their  mode  of  experience  is  nothing  but  a  disguised  mode 
of  reasoning  by  analogy,    EpUogism,  as  they  called  it,  is  as  theoretical 
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as  pure  dogmatism ;  for,  how  can  we  judge  by  analogy,  if  we  do  not 
ofisume  some  general  lawa  to  which  the  particulars  are  subjected  ? 

If  the  empirics  had  remained  true  to  their  principles  their  name 
would  stand  high  among  the  medical  profession.  But  having  aban- 
doned the  study  of  nature,  and  with  it  all  scientific  pursuits^  they 
sank  into  such  disrepute,  that  their  name  became  a  stigma.  And 
even  in  our  days  when  the  natural  sciences  have,  by  the  impulse  given 
by  Lord  Bacon  to  genuine  experiment,  riaen  to  a  high  degree  of  per- 
fection, and  empiricism  is  the  character  of  modem  science  and  phOo- 
Bophy,  the  name  of  empiric  is  still  bestowed  as  an  opprobrious  term 
upon  all  ignorant  pretenders  in  the  medical  art. 

(Curt  Sprengel,  Geschichte  der  Median.) 

EMPYE'MA  (ifxtrS^iia,  from  iv,  *  in/  and  rvov,  'pus,*  a  word  which 
signifies  an  internal  collection  of  pus).  Although  this  term  was 
restricted  by  the  ancients  to  purulent  collections  in  the  thorax,  it  is 
now  employed  to  signify  all  collections  in  the  pleura  which  do  not 
arise  from  an  obstruction  to  the  drculatiDg  system,  and  are  not  of  a 
gaseous  nature.  In  a  natural  state  the  pleura,  like  other  serous  mem- 
branes, secretes  a  clear  fluid,  which  is  removed  by  absorption  as 
quickly  as  it  is  formed.  But  from  the  existence  of  inflammation  or 
the  presence  of  foreign  bodies,  other  fluids  often  accumulate.  The  most 
common  of  these  are  serum,  blood,  pus,  and  fibrinous  matter.  Any  of 
them  may  be  present  alone,  or  may  be  mixed  in  varying  proportions. 
It  is,  however,  almost  impossible  to  ascertain  by  any  external  means 
the  nature  of  the  fluid  which  has  accumulated.  Dr.  Townsend  relates 
two  cases  of  empyema :  in  the  one,  a  case  of  two  months'  standing, 
produced  by  the  bursting  of  a  tubercular  abscess  in  the  lungs ;  on  the 
fluid  being  removed,  it  presented  aU  the  characters  of  pus;  in  another 
case,  arising  from  the  same  cause,  a  perfectly  transparent  and  colour- 
less fluid  was  found.  It  is  therefore  not  only  difficult  to  discover  the 
natiu«  of  the  fluid,  but  the  same  exciting  cause  may  give  rise  to  the 
presence  of  different  kinds  of  fluid. 

Whatever  may  be  the  nature  of  the  fluid  in  the  lungs,  it  alwajrs 
exists  in  conjunction  with  a  peculiar  state  of  the  pleura.  This  mem- 
brane is  covered  over  to  a  greater  or  less  extent  with  a  fibrinous 
secretion,  which,  in  this  and  other  cases  becoming  organised,  con- 
stitutes what  are  known  by  the  name  of  false  membranes.  This 
fibrinous  matter  is  sometimes  deposited  in  so  large  quantities  on  the 
pleura,  which  covers  the  lungs,  that  even  after  the  fluid  is  removed, 
the  lungs,  which  have  been  compressed,  cannot  expand,  and  con- 
sequently the  parietes  of  the  chest  fall  in  and  occupy  the  vacant 
space,  and  contraction  of  the  chest  is  produced*  The  false  membranes 
thus  produced  are  liable  to  various  diseases,  and  they  may  inflame, 
ulcerate,  or  become  ossified,  and  thus  produce  various  secondary 
diseases.  Sometimes  the  false  membranes  extend  from  one  side  of  the 
cavity  of  the  pleura  to  the  other,  and  a  case  is  related  by  Dr.  Townsend 
of  a  person  "  in  whom  the  efi^sion  was  divided  by  these  partitions  into 
three  compartments,  so  perfectly  distinct  from  each  other,  that  had  the 
operation  of  paracentesis  been  performed  during  life,  that  compartment 
only  could  have  been  evacuated  iato  which  the  incision  had  been 
made ;  so  that  in  order  to  draw  off  the  entire  effusion  it  would  have 
been  necessary  to  perform  three  several  operations." 

The  worst  effect  of  the  presence  of  fluid  in  the  pleura  is  exerted  on 
the  lung.  By  its  pressure  the  lung  becomes  incapable  of  expanding 
for  the  admission  of  air.  Its  position  is  generally  by  the  side  of  the 
spinal  column,  but  through  the  deposition  of  the  fibrinous  matter  the 
pleura  of  the  lungs  and  of  the  ribs  often  contract  adhesions,  and  in  this 
manner  the  lungs  may  be  forced  to  occupy  very  varied  positions  in  the 
cavity  of  the  thorax.  When  the  effusion  is  extensive  the  lung  becomes 
flattened  and  flaccid,  its  surface  is  corrugated,  and  its  tissue  becomes 
Boft,^jjfjf7it,  and  dense,  exhibits  no  crepitation,  and  is  almost  entirely 
deprived  of  blood.  It  does  not  often  inflame  in  this  state,  but  fre- 
quently becomes  the  seat  of  the  deposition  of  tuberculous  matter. 

Empyema  is  always  attended  with  inflammation  acute  or  chronic  of 
the  pleura  [Pleuritis],  although  the  bursting  of  an  abscess  or  the 
wounding  of  a  blood-vessel  may  assist  in  producing  the  accumulated 
fluid  contents  of  the  pleura ;  at  the  same  time  it  frequently  happens 
that  the  inflammatory  symptoms  are  of  so  mild  and  insidious  a  nature 
that  they  are  entirely  overlooked.  This  was  more  frequently  the  case 
previous  to  the  use  of  percussion  and  auscultation  than  at  the  present 
day.  It  is  in  fact  impossible  by  general  symptoms  alone  to  infer  the 
presence  of  empyema.  The  following  symptoms  however,  taken  with 
the  physical  signs,  may  be  regarded  as  characteristic : — Difficult  res- 
piration, increased  by  motion,  exertion  and  lying  on  the  sound  side ;  ful- 
ness and  oppression  at  the  chest ;  enlai^ement  of  the  diseased  side ; 
protrusion  of  the  intercostal  spaces,  with  an  obscure  sense  of  fluctuation 
and  OEKlema  of  the  integuments;  dulness  of  sound  on  percussion,  and 
absence  of  the  respiratory  murmur  on  the  diseased  side,  which  remains 
perfectly  motionless;  noisy  respiration  in  the  opposite  limg  with 
violent  action  of  the  respiratory  muscles ;  displacement  of  the  heart ; 
protrusion  of  the  abdomen;  a  harassing  short  cough,  small  rapid 
pulse,  and  the  other  symptoms  of  hectic  fever.  To  these  symptoms 
some  would  add  segophony,  a  sound  on  speaking  like  the  bleating  of  a 
goat,  but  this  only  occiurs  when  there  is  a  thm  stratum  of  fluid  in 
the  pleura,  and  it  is  absent  when  the  empyema  is  extensive.  The 
intensity  of  all  these  symptoms  is  proportionate  to  the  quantity  of 
fluid  effused,  the  duration  of  the  disease,  and  the  constitutional 
strength  of  the  patient.    The  difficulty  of  breathing  is  'in  proportion 


to  the  quantity  of  the  fluid  which  presses  on  the  lungs.  The  inability 
to  lie  on  the  sound  side  arises  from  the  pressure  of  the  fluid  upon  the 
sound  lung  when  a  person  lies  so  that  its  weight  comes  directly  upon 
it.  The  cough  is  not  a  constant  symptom,  and  may  be  entirely  absent 
where  there  is  no  inflammation  of  the  lungs  or  bronchiss.    The  hectic 

rptoms  will  vary  according  to  the  strength  of  the  individual  and 
duration  of  the  disease.  Night-sweats  do  not  occur  in  conjunction 
with  the  other  hectic  symptoms  in  empyema,  unless  the  lung  is  in  a 
state  of  tuberculous  ulceration. 

There  are  few  diseases  with  which  empyema  is  likely  to  be  con- 
founded. Its  general  symptoms  resemble  those  of  tubercular  phthisis, 
but  the  history  of  the  disease,  and  more  particularly  the  stethoscopic 
signs  will  point  out  the  distinction.  In  phthisis  there  is  no  displace- 
ment of  the  heart;  absence  of  the  respiratory  murmur  is  usually 
found  at  the  upper  part  of  the  lung,  and  is  followed  by  mucous  rftle, 
pectoriloquy,  £0.  Hepatisation  of  the  lungs  has  been  referred  to  as 
likely  to  be  confoimded  with  empyema,  but  this  is  so  rare  a  disease  in 
a  chronic  form,  as  to  render  it  unnecessary  to  point  out  the  distinction 
between  the  two  diseases  here.  The  same  remark  applies  also  to 
tumours  in  the  sac  of  the  pleura,  which,  although  they  have  been 
recorded,  are  too  rare  to  need  a  descriptioiL  Enlargement  of  the  liver, 
with  that  organ  pressing  upon  the  diaphragm  and  lungs,  might 
produce  the  same  symptoms  as  in  empyema,  but  a  careful  examina- 
tion in  connection  with  hepatic  symptoms  would  soon  indicate  the 
diagnosis. 

The  treatment  of  empyema  may  be  of  two  kinds,  medical  and  sur- 
gicaL  The  general  principles  on  which  the  first  should  be  conducted 
are  those  wMch  would  be  applied  in  pleuritis.  [Plbxtbitis.]  It,  how- 
ever, often  happens  that  the  resources  of  medicine  fail,  and  that  no 
other  chance  of  relief  can  be  offered  the  patient  than  that  of  drawing 
off  the  effused  fluid  by  means  of  an  operation.  This  is  called  the 
operation  of  empyema,  or  paracentesis  thoracis.  This  operation, 
although  in  modem  times  it  has  got  much  into  disrepute,  was  per- 
formed by  Hippocrates  (Hipp., '  De  Morbis,'  lib.  ii  576 ;  Galen, '  Com- 
ment.,' Aph.  27)  and  the  older  practioners  of  surgery  with  apparently 
much  success.  It  has  recentiiy  been  recommended,  especially  by 
Laennec,  in  cases  of  empyema  which  do  not  offer  a  chance  of  being 
cured  by  medical  treatment.  In  such  cases,  where  all  other  remedied 
means  have  been  tried,  there  seems  an  increasing  conviction  that  this 
operation  may  be  had  recourse  to  with  every  chance  of  benefit :  and 
cases  have  now  been  recorded,  both  in  the  practice  of  the  French  and 
English  hospitals,  in  which  a  large  proportion  of  those  operated  on 
have  recover^.  Another  class  of  cases  in  which  paracentesis  has  been 
recommended,  are  those  in  which  the  empyema  is  dependent  on  acute 
inflammation  of  the  pleura,  and  in  which  the  fluid  accumulates  so 


rapidly  as  to  threaten  suffocation  unless  removed. 

In  Uie  performance  of  paracentesis,  the  most  eligible  spot  for  the 
operation  is  between  "  the  fifth  and  sixth,  or  the  sixth  and  seventh 
true  ribs,  at  the  point  just  in  front  of  the  indigitations  of  the  serratus 
magnus,  or  midway  the  anterior  and  lateral  parts  of  the  chest."  Some 
surgeons  however  recommend  that  it  should  be  done  between  the  third 
and  fourth  ribs  on  the  left  side,  and  the  fourth  and  fifth  on  the  right,  as 
they  suppose  there  is  danger  of  wounding  the  liver  or  diaphragm  by 
operating  lower  down.  The  integuments  eXtould  be  drawn  on  one  side, 
if  it  be  intended  that  the  wound  should  close  after  the  operation,  and 
the  incision  through  them  should  be  about  two  and  a  half  inches  long. 
The  intercostal  muscles  will  thus  be  exposed,  and  should  then  be 
cautiously  divided;  and  when  the  pleura  which  lines  the  ribs  is 
exposed,  a  small  puncture  should  be  carefully  made  in  it.  In  dividing 
the  intercostal  muscles,  the  knife  should  be  kept  close  to  the  upper 
edge  of  the  lower  rib,  in  order  to  avoid  the  risk  of  wounding  the  inter- 
costal artery,  which  runs  in  a  groove  upon  the  lower  edge  of  the  upper 
rib.  The  size  of  the  opening  into  the  pleura  must  be  regulated  by  the 
nature  of  the  effused  matter.  A  canula,  supplied  with  a  stopper, 
should  then  be  introduced  and  kept  in  the  wound,  so  that  the  whole 
or  a  part  of  the  fluid  may  be  drawn  off. 

{Cyclopadia  of  Practical  Medicine,  article  '  Empyema ;'  Cooper, 
Dictionary  of  Surgery;  Firtt  Lines  of  Surgery.) 

EMPYREUMA  denotes  the  peculiar  and  disagreeable  smell  and 
taste  resulting  from  the  action  of  a  considerable  degree  of  heat  upon 
vegetable  or  animal  substances  in  close  vessels,  which  prevent  such, 
an  access  of  air  as  is  required  for  perfect  combustion  :  in  this  way 
destmctive  distillation  goes  on  so  as  frequently  to  produce  an  oil 
which  has  a  strong,  burnt,  or,  as  it  is  termed,  empyreumatic  smell  and 
taste. 

EMULSIC  ACID.    [Ferment,  Smvlgin,] 

EMULSIN.    [Febment.] 

EMULSION,  a  term  applied  to  mixtures  which  generally  have  a 
milky  appearance,  and  which  in  some  cases,  are  partial  solutions,  in 
others  merely  mechanical  suspensions  of  oily  or  resinous  substances : 
thus,  the  oil  of  the  almond  seed  may  be  for  a  time  diffused  through 
water  by  trituration,  but  will  ultimately  separate  and  float  on  the 
surface.  Many  resins  are  formed  into  emulsions  by  means  of  the  yolk 
of  an  egg,  or  of  gum-arabic ;  while  gum  resins  contain  in  themselves 
the  means  of  forming  emulsions  wifli  water.  Frequently  syrups  and 
distilled  waters  are  added  to  render  the  compound  more  palatable ;  but 
alcohol  and  acids  should  never  be  used.  Emulsions  should  be  used 
soon  after  being  formed,  as  in  a  fewjiours  the  constituent  j^rts  sep^ 
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rate  or  become  acid.  Almondfl  and  some  other  subetances  are  directed 
to  be  kept  in  the  state  of  dry  confections  [Confections],  and  these 
can  immediately  be  formed  into  emulsions  by  trituration  with  either 
pure  or  distilled  aromatic  waters.  Castor  oil  may  readily  be  made  into 
an  emulsion  by  merely  mixing  it,  and  stirring  it  well,  in  warm  milk  or 
coffee.  By  this  means  it  not  only  acts  more  rapidly,  but  a  much 
smaller  dose  is  required.  It  can  also  be  formed  into  a  real  emulsion 
by  mixing  it  in  any  aromatic  water,  such  as  dill  or  cinnamon,  to  which 
a  few  drops  of  caustic  potass  (liquor  potassse),  have  been  added.  But 
in  this  latter  case,  the  large  ordinary  dose  is  needful. 

EMYDIN.  A  neutral  azotised  substance  contained  in  the  yolk  of 
tortoises'  eggs,  and  bearing  a  considerable  resemblance  to  Ichthin. 
According  to  the  analysis  of  Fremy,  it  consists  of 

Carbon 49-4   ♦ 

Hydrogen 7*4 

Nitrogen 14*6 

Oxygen        "1 

Phosphorus/       •        •        •        •     • 

Emydin  presents  the  appearance  of  white,  hard,  and  transparent 
grains,  very  soluble  in  dilute  solution  of  potash.  It  dissolves  in  boiling 
hydrochloric  acid,  without  producing  a  violet  colour ;  in  acetic  acid  it 
swells  up,  but  does  not  dissolve.  On  incineration  it  leaves  about  one 
per  cent,  of  a  calcareous  ash. 

ENAMELS  AND  ENAMEL- WORK.  The  subject  of  this  article 
will  best  be  treated  under  three  sections — Enamels,  in  their  character 
and  mode  of  employment ;  enamel-painting,  as  a  branch  of  the  fine- 
arts  ;  and  enamelled- ware,  as  a  manufactured  product. 

1.  Enamels. — These  are  vitrifiable  substances,  or  a  peculiar  prepara- 
tion of  glass,  to  which  different  colours  are  given,  sometimes  preserving, 
sometimes  depriving  it  of  its  transparency.  Artists  and  jewellers 
distinguish  three  kinds  of  enamels ;  those  which  are  used  to  imitate 
precious  stones,  those  employed  in  enamel  painting  (painting  on 
enamel),  and  those  with  which  an  infinite  variety  of  smaU  works  are 
made.  The  preparation  of  enamels  is  very  various.  In  general,  ten 
parts  of  lead  and  three  parts  of  tin  are  oxidised  by  continued  heat 
and  exposure  to  air.  To  the  mixed  oxides  thus  obtained  must  be 
added  ten  parts  of  powdered  quartz  or  flint  and  two  parte  of  common 
salt,  and  the  whole  must  be  properly  melted  in  a  crucible ;  thus  we 
obtain  a  white  enamel  and  the  baisis  of  coloured  enamel,  metallic 
oxides  being  added  in  the  preparation  at  the  very  beginning  to  give  the 
required  colour.  The  addition  of  oxide  of  lead  or  antimony  produces 
a  yellow  enamel ;  reds  are  obtained  by  a  mixture  of  the  oxides  of  gold 
and  iron,  that  composed  of  gold  being  the  most  beautiful  and  durable. 
The  oxides  of  copper,  cobalt,  and  iron,  give  greens,  violets,  and  blues ; 
and  a  great  variety  of  intermediate  colours  is  produced  by  mixing 
them  in  different  proportions.  The  oxides  are  sometimes  mixed  before 
they  are  united  to  the  vitreous  basis.  These  are  the  principal  ingre- 
dients in  the  composition  of  enamels ;  but  the  proportions  in  which 
they  are  used,  the  degree  and  continuance  of  the  heat  required  for 
their  perfection,  are  secrets  which  the  manufacturers  carefully  keep  to 
themselves  as  fiur  as  they  are  able. 

The  art  of  practically  applying  these  enamels  is  of  great  antiquity. 
It  was  practised  by  the  Egyptians,  from  whom  it  probably  passed  to 
the  Greeks,  and  subsequently  to  the  Romans,  who  are  supposed  to 
have  introduced  the  art  into  Britain.  The  art  continued  to  be 
practised  by  the  Byzantines  and  by  the  ecclesiastical  artists  of  the 
middle  ages.  In  this  country  it  was  in  use  among  the  Britons,  the 
Saxons,  and  the  Normans  successively,  as  is  proved  by  various  specimens 
0till  existing ;  and  thence  down  to  our  own  times.  Anciently  enamels 
were^  principally  applied  to  ornamental  purposes ;  but  since  the  in- 
vention of  clocks  and  watches  their  usefulness  has  increased  in  an 
extraordinary  degree,  there  being  probably  no  substance  for  dial-plates 
equal  to  enamel  in  durability  and  beauty.  The  various  processes  in 
the  practice  of  enamelling,  like  the  composition  of  enamels  noticed  in 
the  last  paragraph,  have  probably  never  been  completely  made  knovm 
to  the  public;  tiiey  require  extraordinary  care  and  attention,  and 
artists  who  may  have  been  so  fortunate  as  to  discover  any  improved 
mode  of  operating  are  commonly  too  jealous  to  make  it  known. 

Enamels  being  commonly  laid  on  a  metal  groimd,  the  first  business 
is  to  prepare  the  plates,  technically  called  coppers,  to  receive  the 
enamel  ^  This  preparation  requires  much  care  and  nicety,  and  the 
process  is  extremely  curious.  The  metals  used  to  enamel  upon  are 
gold,  silver,  and  copper.  Of  the  other  metals  some  are  too  fusible  to 
bear  the  fire,  and  the  others,  as  platinum,  &c.,  are  too  strong,  as  it  is 
termed,  for  the  enamel.  The  best  substance  to  enamel  upon  is  gold, 
the  richness  of  the  colour  giving  a  beautiful  tinge  through  the  enamel ; 
but,  except  for  watch-cases  and  valuable  articles  of  jewellery,  copper 
is  generally  used  on  account  of  its  cheapness.  Both  the  gold  and  Uie 
copper  should  be  of  the  finest  kinds. 

Enamelling  is  divided  chiefly  into  two  branches,  dial-plate  enamel- 
ling and  transparent  enamelling ;  the  former  including  the  manufac- 
ture of  clock  and  watch  plates,  with  fluxed  plates  for  enamel  painting ; 
the  other  the  enamelling  of  watch-cases,  brooches,  and  other  trinkets. 
The  artistic  branch  is  noticed  here ;  various  applications  to  the  useful 
arts  will  be  treated  in  the  latter  part  of  this  article.  The  enamel  as 
it  comes  from  the  maker  is  commonly  in  small  cakes  four,  five,  or  six 
inches  in  diameter.    In  preparing  it  for  UBe  it  is  split,  by  means  of  a 


small  hammer  applied  to  the  edge  of  the  cakes,  into  thin  flakes,  which 
are  put  into  an  agate  mortar  and  finely  pulverised ;  the  powder  is  toen 
washed  with  water.  The  moistened  mass  is  laid  very  smooth  on  the 
metal  ground  with  a  spatula,  and  when  dried  is  melted,  or,  sa  it  a 
called,  fired,  under  a  muffle,  in  a  small  furnace  heated  with  coke  and 
coaL  The  back  of  the  coppers  is  first  covered  with  enamel,  and  then 
the  face,  to  which  two  coats  are  given,  the  operation  of  firing  being 
applied  to  each.  The  plates  are  then  carefully  polished,  for  which 
various  substances  are  used ;  and  when  this  is  complete,  they  are  put 
for  the  third  and  last  time  into  the  fire  before  painting. 

2.  Enamel  Painling. — Supposing  an  enamelled  gold  or  copper  plate 
to  have  been  prepared,  we  have  next  to  notice  the  difficult  and  delicate 
process  of  enamel  painting.  This  art,  which  should  be  called  painting 
on  enamel,  is  of  modem  date.  It  has  indeed  been  supposed  that  the 
encaustic  painting  of  the  ancients  was  the  same  thing  as  our  enamel 
painting.  But  though  the  ancients  possessed  the  art  of  colouring  gla», 
which  might  have  led  to  enamel  painting,  they  do  not  seem  to  hare 
acquired  this  latter  art,  the  invention  of  which,  as  it  is  practised  in  our 
days,  is  ascribed  to  the  French.  In  1682,  Jean  Toutin,  a  goldsmith  at 
Ch&teaudun,  painted  on  enamel ;  and  he  and  his  disciple,  Qulden,  taught 
others.  Jean  Petitot,  bom  at  Geneva  in  1607,  an  adpiirable  painter  in 
miniature,  carried  the  art  of  painting  on  enamel  to  a  d^;ree  of  perfection 
never  before  attained.  He  resided  long  in  England ;  and  French  writers 
affirm  that  he  obtained  the  knowledge  of  the  most  beautiful  and 
durable  colours  for  enamel  painting  from  Sir  Theodore  Mayence,  at 
London,  an  eminent  physician  and  chemist,  who  generously  communi- 
cated his  secrets  to  him,  and  recommended  him  to  Charles  I.  After 
the  king's  death  Petitot  went  to  Paris,  where  he  was  hi^y  favoured 
by  Louis  XIV.,  and  gained  a  lai^  fortune.  Consequent  on  the  revo- 
cation of  the  edict  of  Nantes  he  withdrew  to  Geneva. 

Mr.  Digby  Wyatt,  in  a  paper  read  before  the  Society  of  Arts,  has 
traced  the  progress  of  artistic  enamelling,  from  the  time  when  it  wu 
merely  a  kind  of  mosaic  work,  down  to  recent  days,  when  the  resouroea 
of  the  painter  are  brought  to  bear  upon  it.  He  traces  six  stages  or 
leading  varieties,  succeeding  each  other  in  a  definite  order;  th^  were 
mark^  by  attempts  either  to  improve  the  fixature  of  the  vitreous 
paste  on  its  metadlic  base,  or  to  increase  the  external  adornment 
The  first,  or  Byzantine  style,  was  practised  throughout  the  Eastern 
empire  from  the  time  of  Justinian  down  to  about  the  year  1300.  The 
best  known  works  of  this  kind  were  executed  by  Theophilus,  the  cele- 
brated artist-monk  of  the  11th  or  12th  century.  The  chief  peculiarity 
of  the  process  was  in  the  formation  of  cavities  or  cells  of  gold  filagrev, 
for  the  reception  of  the  enamel.  The  second,  or  Early  Limoges  style, 
was  much  practised  in  that  city  from  the  11th  to  the  14th  centuries; 
it  bonsisted  in  forming  incisions  in  a  thick  copper  plate  by  the  graver, 
for  the  reception  of  the  enamel,  in  substitution  of  the  Byzantine  or 
filagree  method.  The  third,  or  Early  Italian  style,  was  practised  from 
about  the  close  of  the  Idth  century  to  that  of  the  16th.  The  must 
celebrated  artist  in  this  method  was  Ugolino  Yeri,  Vho  executed  the 
shrine  in  the  Orvieto  Cathedral  in  1338 ;  but  it  was  afterwards  much 
practised  by  goldsmiths  and  enamellers.  It  appears  to  have  occupied 
a  midway  position  between  the  ancient  champ  lev4,  or  incised  enamel, 
and  the  painted  enamels  afterwards  produced;  it  consisted  in  engraving 
on  silver  after  the  manner  of  medallic  relief,  and  then  floating  it  over 
with  variously  coloured  transparent  pastes.  The  fourth,  or  JetedUrs 
style,  was  either  actually  invented  by  Benvenuto  Cellini,  or  he  at 
least  was  the  first  to  describe  the  improvement  that  took  place  in  the 
enamelling  art  about  the  beginning  of  the  16th  century.  Thia  method 
consisted  in  the  use  of  a  particular  vehicle  or  liquid  with  the  gtaas 
powder  employed  to  cover  small  gold  or  silver  objects  in  the  round  or  in 
very  high  relief;  the  vehicle  consisted  of  water  in  which  the^tu  of 
pears  had  been  steeped ;  the  paste  was  held  in  its  place  unt)^\Vrifi- 
cation  took  place,  and  was  yet  so  delicate  a  cement  as  in  no  degree  to 
interfere  with  the  perfect  purity  of  the  enameL  The  fifth,  or  Late 
Limoges  style,  sprang  at  once  from  the  inventive  genius  of  Leonanl 
Limousin,  under  the  auspices  of  Francis  I.  It  diflfered  from  the  pre- 
ceding  styles  chiefly  in  this  :  that  the  surface  of  the  metal  was  entirely 
covered  with  an  opaque  paste,  on  which  paintings  were  executed  in 
transparent  colours;  the  effect  of  a  tnuuducent  ground  was  then 
obtained  by  applying  silver  leaf  in  particular  situations,  fixing  it  with  a 
glaze  of  coloured  enamel,  and  finally  tinting  over  it.  In  the  hands  of  a  true 
artist,  this  method  was  susceptible  of  beautiful  results ;  but  it  degene- 
rated into  tawdrineas  under  the  Nouallhers,  a  &mily  of  enamellers  who 
lived  during  the  latter  part  of  the  1 7th  centtuy.  The  sixth,  or  Miniature 
style,  was  that  which  Petitot,  the  enameller  mentioned  in  the  last 
paragraph,  was  the  first  to  bring  to  a  high  state  of  exoellenoe.  The 
chief  characteristics  of  this  style  were,  a  great  enrichment  by  the 
addition  of  new  pigments,  a  power  of  multiplying  the  number  of 
firings,  a  more  minute  graduation  of  tints,  and  an  increasing  modifi- 
cation in  hardness  and  fusibility  by  means  of  fluxes.  This,  in  the 
present  day,  is  the  chief  kind  of  enamel-work,  considered  am  a  branch 
of  the  fine  arts. 

The  painting  on  enamel  is  in  itself  vurtually  enamelling;  for  the 
pigment  employed  is  an  enamel,  or  glass,  or  vitrifiable  substance, 
cmoured  with  various  metallic  oxides,  chlorides,  and  salts  (no  vegetable 
or  animal  colours  being  employed).  The  coloured  pieces  of  enamel  are 
ground  up  very  finely  in  an  agate  mortar  with  oil  of  lavender,  or  sonio 
other  liquid ;  and  the  point  thus  prepared  is  laid  on  with  a  fine  oamel- 
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hair  pencil  The  heat  of  an  oven  is  finally  employed  to  fuse  it,  and 
the  enamel-paint  becomes  firmly  incorporated  with  the  enamel-ground. 
The  difficulty  of  preparing  the  plates  for  enamel  painting,  and  more 
especially  the  care  and  caution  required  in  burning  in  the  colours,  with 
the  very  great  risk  attending  the  operation,  had,  till  recent  times, 
restricted  the  ordinary  size  of  fluxed  plates,  and  consequently  of  enamel 
paintings,  to  five  or  six  inches ;  and  French  writers  think  it  would  be 
little  short  of  madness  to  attempt  such  works  on  a  larger  scale.  But 
English  artists  have  of  late  years  so  far  exceeded  these  limits,  that  it 
would  be  absurd  to  hazard  any  dogmatic  opinion  respecting  the  possible 
extent  to  which  they  may  go.  The  late  Mr.  Horace  Hone  was,  we 
believe,  the  first  who  ventured  much  to  exceed  the  usual  size ;  he 
produced  a  beautiful  whole  length  portrait  of  a  lady,  which  was  about 
twelve  inches  high,  and  broad  in  proportion.  But  this  was  far  exceeded 
by  the  late  Mr.  H.  Bone,  whose  copy  from  the  famous  picture  of 
Bacchus  and  Ariadne  by  Titian,  in  the  National  Gallery,  measiires 
18  inches  by  164.  ^^'  Bowles  became  the  purchaser  of  this  enamel  for 
the  enormous  sum  of  2200  guineas.  His  son,  Mr.  H.  P.  Bone,  had  in 
the  exhibition  of  the  Royal  Academy,  in  1837,  a  copy  of  the  Virgin 
and  Child,  by  Vandyke,  also  of  large  dimensions.  Mr.  Charles  Muss 
produced  a  copy  in  enamel  of  a  Holy  Family  after  Parmigiano,  mea- 
suring 204  inches  by  15i^ ;  Qeoi^  IV.  purchased  this  for  1500  guineas. 

When  we  contemplate  such  works  finished  in  the  most  exquisite 
manner,  we  cannot  but  admire  the  courage  of  the  artist  in  undertaking 
them.  The  brillianpy  and  permanency  of  the  colours  are  indeed  a  great 
temptation  and  an  ample  reward  for  success.  But  chances  of  failure 
are  great,  and  increase  with  the  size  of  the  work,  which  is  not  safe  till 
it  has  undergone  the  operation  of  being  exposed  to  the  fire  for  the  last 
time.  Indeed  the  whole  process  from  ^e  very  outset  requires  in  every 
stage  the  utmost  care  and  attention,  and  a  degree  of  skill  in  the 
management  which  only  long  practice  can  give.  No  fault  in  the  design 
can  be  corrected ;  the  artist's  conception  must  be  traced  in  the  first 
instance  with  perfect  accuracy;  the  fire  may  destroy  the  work,  but 
what  it  fixes,  whether  good  or  bad,  is  unalterable. 

8.  Bnamdled  Ware, — ^A  process  is  now  extensively  practised  of  enam- 
melling  the  interior  of  cast-iron  and  other  hollow  articles,  such  as 
saucepans  and  other  culinary  and  domestic  utensils.  The  superior 
cleanliness  of  such  articles,  axid  the  security  which  they  afford  against 
any  metallic  taint,  render  them  peculiarly  valuable  for  some  d^cate 
operations  in  cookery  and  confectionary,  and  for  the  prepiiring  of  phar- 
maceutical decoctions,  extracts,  &c.  A  patent  was  obtained  in  1799 
for  two  modes  of  performing  this  process,  by  Dr.  Hickling ;  but  though 
the  manufacture  of  enamelled  wares  was  carried  on  for  some  time 
under  this  patent,  it  was  at  length  given  up,  for  want  of  due  encourage- 
ment. A  second  process  was  patented  by  Messrs.  Thomas  and  Charles 
Clarke,  in  1839,  for  applying  an  enamel  lining  less  liable  to  crack  or 
split  off  with  the  action  of  fire  than  that  commonly  used.  According 
to  their  specification  the  vessels  ore  to  be  first  thoroughly  cleansed  by 
exposing  them  for  three  or  four  hours  to  the  action  of  dilute  sulphuric 
acid,  and  then  boiling  them  for  a  short  time  in  pure  water.  The  first 
enamel  composition  is  then  applied.  It  consists  of  100  lbs.  of  calcined 
ground  flints,  and  50  lbs.  of  borax,  also  calcined,  and  finely  groimd 
with  the  flint ;  this  mixture  is  fused  and  gradually  cooled,  after  which 
it  is  ground  in  water  with  the  addition  of  one-eighth  of  its  weight  of 
potter's  clay,  until  the  mixture  forms  a  mass  of  a  pasty  consistence. 
This  coat  is  set  by  placing  the  vessel  in  a  warm  room,  after  which, 
while  it  is  yet  moist,  the  second  or  glazing  composition  is  sifted  finely 
and  evenly  over  it  in  the  form  of  a  dry  powder.  This  glazing  compo- 
sition consists  of  125  lbs.  of  white  glass  (without  lead),  25  lbs.  of  borax, 
and  20  lbs.  of  soda  (crystals),  all  pulverised  together,  vitrified  by  fusion, 
ground^  cooled  in  water,  and  dried.  To  45  lbs.  of  this  mixture  1  lb.  of 
sodaWldded ;  the  whole  being  then  mixed  together  in  hot  water,  and 
when  dry,  pounded  to  prepare  it  for  sifting  -  on  the  vessel  'as  above 
stated.  The  vessel  is  then  dried  in  a  stove  at  a  temperature  of 
212'  Fahr.,  and  subsequently  heated  gradually  in  a  kiln  or  muffle 
resembling  that  used  for  glazing  china,  until  the  glaze  is  fused  or 
fluxed.  Sometimes  the  gliu^powder  is  again  dusted  over  the  fused 
glaze,  and  fluxed  a  second  time  in  the  kiln.  Some  other  manufacturers, 
having  produced  enamelled  ware  of  excellent  quality,  were  sued  by 
the  Messrs.  Clarke  for  an  invasion  of  their  patent  rights;  but  the 
patentees  were  non-suited  in  the  Court  of  Exchequer.  Indeed,  the 
f ormulse  bv  which  a  good  enamel  may  be  compounded  are  almost 
innumerable,  so  that  a  patent  for  such  a  purpose  seems  to  be  untenable, 
or  at  least  easily  evaded.  Many  enamels  used  for  this  purpose  possess 
deleterious  properties,  owing  to  the  presence  of  lead,  which  was  found 
in  some  of  the  earlier  wares  made  under  Clarke's  patent,  before  the  use 
of  glass  containing  lead  was  avoided ;  but  the  best  manufactiu-era  now 
limit  themselves  to  the  employment  of  harmless  ingredients. 

However  the  process  may  be  varied  in  detail,  the  general  principle 
is  always  the  same, — namely,  that  of  applying  a  vitreous  glaze,  either 
transparent  like  glass  or  opaque  like  enamel,  and  either  white  or 
coloured,  to  the  surface  of  a  piece  of  metal  very  carefully  cleansed  and 
prepared,  and  afterwards  uniting  the  two  firmly  by  fusing  the  glaze  in 
a  kiln.  The  culinary  and  other  vessels  of  enamelled  ware  are  now 
becoming  an  important  branch  of  manufacture  at  Birminglu*m  and 
Wolverhampton.  In  the  Official  Report  prepared  by  direction  of  the 
Board  of  Tiade  concerning  manufactures  in  metal  sent  to  the  Paris 
Exhibition  in  1855,  the  following  observations  occur  :  "  In  the  more 


useful  cast-iron  articles,  such  as  kitchen  utensils,  especially  enamelled 
hollow  ware,  the  exhibits  of  Austria  and  Prussia  presented  features 
which  evidenced  a  great  improvement  during  the  last  three  or  four 
vears ;  but  it  is  quite  dear  that  exhibitors  of  these  useful  articles  have 
been  fully  alive  to  the  importance  of  improvement ;  and  two  leading 
representatives  of  this  branch  of  industry,  Messrs.  Clarke  of  Wolver- 
hampton and  Messrs.  Kenrick  of  West  Bromwich,  certainly  more  than 
sustained  their  position,  not  only  by  the  character  of  the  work,  but 
also  by  the  variety  of  the  utensils  to  which  they  had  succeeded  in 
applying  the  process.  The  Birmingham  productions  of  the  Patent 
Enamel^  Company  under  Paris's  patent  were  not  represented  in  the 
Exposition.  These  consist  of  a  great  variety  of  utensils  stamped  in 
sheet  iron  for  culinary  and  other  purposes,  the  surfaces  of  which  are 
covered  both  inside  and  outside  with  a  glass  enamel.  Though  origi- 
nally a  French  invention,  it  is  now  likely  to  form  an  impoitont  feature 
in  British  manufactures,  since  it  can  be  applied  to  many  articles  nuule 
in  wrought  iron  which  require  to  be  protected  from  tiie  atmosphere 
or  the  action  of  water.  Plates,  dishes,  &c.,  produced  by  this  process  for 
table  use  are  susceptible  of  any  amount  of  decoration,  in  the  maniMr 
and  by  the  methodJi  applicable  to  ordinary  earthenware  or  porcelain, 
and  are  peculiarly  suitable  for  ship  purposes  from  their  lightness  and 
non-liability  to  fracture.  In  many  decorative  purposes  this  method  of 
enamelling  on  sheet  iron  is  likely,  under  proper  direction,  to  become  of 
great  value  and  importance." 

Enamelling  hollow  iron  ware  is  the  principal  but  not  the  only  appli- 
cation of  the  art  to  useful  purposes.  The  enamel  for  watch-dial  faces, 
adverted  to  in  an  earlier  paragraph,  is  often  distinguished  as  pKotf 
enameL  It  derives  its  whiteness,  not  from  tin  and  antimony,  like 
artists'  enamel,  but  from  arsenic ;  the  substance  thiis  produced  is  very 
glassy,  brittle,  easilv  scratched,  readily  fusible,  and  very  white.  It  is 
not  at  aU  suited  for  coating  culinary  vessels,  but  renders  excellent 
service  for  watch-  and  dock-dials,  and  ornaments  for  the  mantel-piece 
or  the  toilet-table.  In  the  enamelling  of  dials,  the  enamd  is  first 
broken  into  smidl  pieces  with  a  hammer,  and  then  pounded  with  an 
agate  pestle  and  mortar.  A  phtte  of  copper  is  prepared  of  the  proper 
size  and  shape ;  the  enamd-powder  is  spread  evenly  upon  it ;  tiie  plate 
is  exposed  to  heat,  and  the  enamel  adheres  firmly  to  the  metal  For 
the  best  kinds  of  dial-faces  a  second  coating  of  enamd  is  laid  over  the 
first.  The  figures  or  numerals  which  belong  to  a  watch  or  dial  are 
painted  with  a  vitrifiable  colour,  somewhat  in  the  same  way  as  artistic 
enamd-painting,  after  which  the  heat  of  a  kiln,  melting  the  colour  and 
softening  the  enamel,  incorporate  the  two  into  one  body. 

We  may  advert  in  this  place,  as  bdonging  quite  as  much  to  the 
enamelling  art  as  to  that  of  earthenware  or  porcelain,  to  the  Baron  du 
Tremblay's  6mail  omJbrant,  or  »haded  enamd,  a  production  remarkable 
alike  for  the  ingenious  way  in  which  it  is  wrought  and  for  the  pleasing 
appearance  which  it  is  said  to  present.  It  consists  in  flooding  coloured 
but  transparent  glazes  over  designs  stamped  in  the  body  of  earthenware. 
A  plain  surface  is  thus  produced,  in  which  the  cavities  of  the  stamped 
design  appear  as  shadows  of  various  depths,  the  parts  in  highest  relief 
coming  nearest  the  surface  of  the  glaze,  and  thus  leaving  ^e  effect  of 
the  lights  of  the  picture.  If  taste  be  exeroised  in  the  sdection  of 
the  design,  this  art  appears  to  be  susceptible  of  many  beautiful 
modifications. 

ENCAMPMENT  is  the  lodgment  or  station  of  an  army,  with  its 
artillery,  baggage,  and  stores,  when  it  has  taken  the  fidd  for  the  purpose 
of  a  review,  or  of  acting  against  an  enemy. 

Under  the  word  Camp  (Romak)  there  has  been  given  an  account 
of  the  ancient  castrametation ;  and,  till  the  employment  of  fire-arms  in 
war,  it  is  probable  that  the  nuumer  of  occupying  ground  for  military 
purposes  which  had  been  adopted  by  the  Romans  continued  to  be  used 
by  ike  nations  formed  on  the  ruins  of  their  empire,  such  idterations  only 
being  made  in  the  internal  arrangements  of  the  camp  as  were  rendered 
necessary  by  differences  in  the  numerical  strength  of  the  principal 
divisions  of  the  troops. 

The  camps  of  the  Britons,  and  those  of  the  Anglo-Saxons  and  Danes 
in  this  country,  seem  to  have  been  intrenched  by  breast- works  made  of 
felled  trees,  or  of  earth  and  stones  rudely  heaped  together.  Concerning 
the  disposition  of  the  troops  within  the  inclosure,  we  only  know  that 
the  Saxons  drew  up  their  cavalry  in  one  dense  body  surrounding  the 
standard,  and  that  they  placed  the  foot  soldiers  with  their  heavy  battle- 
axes  in  front.  In  a  description  of  the  camp  formed  by  Edward  II. 
during  his  expedition  to  Scotland  in  1301,  is  contained  the  first  hint 
we  have  of  any  regularity  in  the  distribution  of  an  English  army  whilv 
in  the  field ;  this  amounts  however  to  little  more  than  that  the  ground 
was  marked  out,  and  that  to  every  one  his  proportion  of  the  space  was 
assigned.  Witldn  the  spaces  tents  of  white  or  coloured  linen  were  set 
up,  and  huts  were  constructed,  the  latter  probably  for  the  private 
soldiers.    (Qrose, '  Mil.  Antiq.,'  vol.  ii.,  p.  205.) 

In  former  times  both  the  English  and  French  commanders  of  armies 
appear  to  have  fortified  their  encampments  when  they  undertook  the 
siege  of  any  place,  particularly  if  it  appeared  likely  to  be  of  long  dura- 
tion ;  and  P.  Danid  states,  that  when  cannon  were  used,  it  was  placed 
for  the  protection  of  the  army  in  large  redoubts  of  wood^  or  earth, 
called  BcutiUes,  constructed  at  interviJs  along  the  circumvallation. 
The  same  author  relates  that  the  English,  while  they  made  war  in 
France,  went  by  parties  into  the  country,  carrying  with  them  strong 
pallisades  to  form  an  intrenchment,  behind  which  they  were  protected 
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while  ufling  their  cnwB-bowB.    ('  HiBt.  de  la  Milice  Fran^iBe/  Ht.  vii., 
ch.  2.) 

In  the  modem  ■yttem  of  vnr,  from  the  neceesity  of  ayoidlng  aa 
much  as  poeeible  the  destructive  effects  of  the  enemy's  artillery,  and 
the  desire  of  affording  ail  possible  development  to  the  fire  of  their  own 
infantry,  commanders  of  armies  have  been  compelled  to  abandon  the 
square  form  of  the  ancient  encampments,  and  to  adopt  that  of  long  and 
narrow  lines.    But  with  this  arrangement  it  seldom  happens  that  the 

Cund  will  permit  a  perfect  regularity  in  the  dispositions  of  the  several 
talions  and  squadrons ;  and  the  occurrence  of  streams  or  other  acci- 
dents of  the  country  may  break  the  continuity  of  the  line,  or  may 
render  it  necessary  to  give  it  a  bent  or  waving  direction.  When,  how- 
ever, an  army  is  encamped  under  tents,  it  may  be  regarded  as  a  general 
rule  that  the  line  should  correspond  to  that  in  whidb  the  troops  are  to 
oe  drawn  up  to  engage  the  enemy;  also  that  the  tents  of  each  battalion 
should  not  occupy  a  greater  space  in  front  than  the  battalion  itself 
would  cover  when  in  order  of  battle, — a  practice  which  is  said  to  have 
originated  with  Gustavus  Adolphus. 

The  length  of  the  front  of  a  battalion  of  750  men,  two  deep,  allow- 
ing 21  inches  to  each  file,  ¥nll  be  219  yards ;  and  this  would  be  the 
extent  of  the  line  of  tents,  were  it  not  that  Uie  Une  is  regulated  by 
the  probable  number  of  effectives,  instead  of  the  numerical  strength  of 
the  establishment.  The  depth  of  the  encampment  for  a  battalion 
is  of  less  importance ;  but,  when  the  ground  will  permit,  it  may  be 
regulated  by  the  following  disposition,  which  is  considered  to  afford 
si&cient  convenience. 

The  tents  of  the  privates  may  be  ranged  in  two  lines  parallel  to  the 
front,  with  an  interval  of  about  12  feet  as  a  street  between  every  two 
companies  in  each  line,  and  those  of  the  captains  and  subalterns  may 
be  in  one  line  in  the  rear  of  these ;  the  field-officers  and  the  commanding 
officer  may  occupy  a  fourth  line ;  the  staff  a  fifth ;  and  the  line  of 
kitchens  may  be  in  the  rear  of  alL  By  this  arrangement  the  depth, 
including  a  space  for  the  sutler's  tent,  the  b&tmen  and  horses,  will 
be  about  90  yards ;  but  an  interval  of  16  yards  should  separate  the 
front  of  the  men's  tents  from  the  line  of  parade,  which  is  parallel  to 
that  front.  Opposite  the  centre  of  the  battalion,  and  about  60  yards 
in  front  of  the  line  of  parade,  are  the  tents  of  the  party  which  forms 
what  is  called  the  quarter-guard ;  aud  at  about  15  yards  in  rear  of  the 
kitchens  the  party  forming  the  rear-guard  is  situated.  Including  all 
these  intervsds,  the  depth  of  the  encampment  for  infimtry  will  be 
183  yards. 

The  length  of  front  for  a  complete  regiment  of  cavalry,  consisting 
of  eight  troops,  when  formed  two  deep,  is  about  320  yards ;  and  this 
may  be  considered  as  the  extent  occupied  by  the  regiment  in  the  line 
of  the  encampment.  The  seven  tents  of  each  troop  are  ranged  in  a 
line  perpendicular  to  the  front,  and  the  horses  are  attached  to  pickets 
in  lines  parallel  to  those  of  the  tents ;  the  remainder  of  tiie  space, 
reckoned  parallel  to  the  front,  being  occupied  by  the  breadths  of  the 
streets.  In  rear  of  tHe  men's  tents,  and  paraUel  to  the  front,  are 
arranged  the  subalterns'  horses  in  one  line ;  the  tents  of  the  captains 
and  subalterns  in  another ;  those  of  the  field-officers  and  commanding 
officer  in  a  third,  and  the  kitchens  in  the  rear  of  alL  The  standards 
are  placed  parallel  to  the  front  at  10  yards  before  the  tents  of  the 
privates ;  and  the  distance  from  thence  to  the  line  of  parade  is  30 
yards :  with  these  dispositions  the  whole  depth  of  a  regiment  of 
cavalry  will  be  216  yards. 

A  large  army  is  encamped  in  two  lines  which,  if  the  ground  will 
permit  it,  are  parallel  to,  and  at  the  distance  of  about  300  yards  from 
each  other ;  and  a  reserve,  generally  consisting  of  the  best  troops,  is 
formed  in  rear  of  the  second.  The  stations  of  the  cavalry  are  on  the 
flanks  of  each  line.  The  artillery  attached  to  an  army  is  formed  into 
brigades,  and  is  posted  either  on  the  flanks  of  the  camp  or  with  the 
reserve  in  the  rear ;  the  extent  of  front,  for  a  heavy  brigade,  is  69  yards, 
and  the  depth,  including  the  line  of  guns,  of  limbers,  and  three  lines 
of  waggons,  is  82  yards. 

The  circular  tents  at  present  hi  use  are  13  feet  8  inches  diameter 
within  the  walls  (the  canvas  which  hangs  vertically  between  the  conical 
part  of  the  tent  and  the  groimd).  Of  the  cavalry  12  men,  and  of  the 
infantry  15  men,  are  appointed  to  each  tent. 

From  a  document  which  is  supposed  to  be  of  the  tune  of  Elizabeth, 
it  appears  that  then  an  English  camp  was  divided  into  six  portions,  of 
which  three  were  assigned  to  the  cavalry  and  three  to  the  foot 
soldiers ;  and  that  between  every  division  was  a  street  80  feet  wide. 
There  was  also  a  sparse  allotted  for  the  market,  and  within  this  was  the 
liark  of  artillery,  surrounded  by  carriages.  It  was  regulated  that 
no  man  should  pitch  his  tent  within  140  feet  of  the  ring,  or  periphery 
of  the  camp. 

The  soldiers*  huts  or  tents  were  placed  25  deep ;  each  was  eight 
feet  square,  and  contamed  two  men ;  the  depth  of  the  encampment, 
including  the  depots,  the  officers'  tents,  and  the  cross  streets,  was  800 
feet;  and,  including  the  streets,  the  whole  extent  in  front  of  a 
regunent  consisting  of  13  companies,  each  of  160  men,  was  712  feet. 
Originally,  it  seems,  the  officers'  tents  were  placed  in  front  of  those 
copied  by  the  men;  but  Sir  James  Turner  states  that  Hemy  of 
Nassau  changc-d  that  custom,  and  caused  them  to  be  placed  in  the  rear, 
as  they  are  at  present,  in  order  that  the  soldiers  might  be  enabled  to 
have  more  easy  access  to  the  parade  in  front  of  the  line.  (Grose  ii 
pp.  218,  214.)  ^ 


The  great  extent  of  the  space  which,  for  the  reasons  before  men- 
tioned, is  unavoidably  occupied  by  an  army  in  the  field,  renders  it,  in 
most  cases,  impossible  to  fortify  the  site  of  the  encampment  by  a 
continuous  line  of  parapet  like  that  with  which  the  Roman  armies 
surrounded  themselves  on  taking  up  a  defensive  position ;  and  the 
security  of  a  modem  army  against  surprises  is  now  obtained  prin« 
dpally  by  the  situation  being  difficult  of  access,  from  streams,  manbes, 
or  inequalities  of  the  ground,  and  by  keeping  numerous  advanced 
posts  to  watch  all  the  approaches  by  which  an  enemy  mi^t  arrive  at 
the  camp. 

There  are,  however,  some  circumstanoes  which  render  it  indispen- 
sable that  an  encampment  should  be  strengthened  by  fortifications ; 
as  when  the  troops  are  inexperienced  or  'the  army  is  deficient  in 
cavalry ;  but  chiefly  when  a  position  is  occupied  which  it  is  of  the 
utmost  importance  to  hold,  because  the  possession  of  it  would  he 
advantageous  to  the  enemy.  The  latter  may  then  be  reduced  to  the 
alternative  of  attacking  the  encampment  at  a  disadvantage,  or  of 
suffering  a  loss  of  valuable  time  in  making  the  movements  necessaiy 
to  turn  it.  In  these  cases,  every  resource  of  the  engineer  in  the  in- 
struction of  works  and  in  obstructing  the  approaches  should  be  put  in 
practice  for  the  purpose  of  augmenting  the  resistance  which  the  army 
may  be  capable  of  making. 

A  continuous  line  of  works  may  therefore  be  admissible  for  an  army 
inferior  to  that  of  the  enemy,  provided  the  extent  of  the  line  be  not 
so  great  as  to  prevent  the  intrenchments  from  being  sufficiently 
manned  in  every  part;  but  a  camp  so  fortified  would  possess  no 
advantages  for  an  army  which  is  strong  enough  to  assume  the  offensive 
on  a  favourable  occasion  presenting  itself ;  and  it  is  evident  that,  in 
this  case,  it  would  be  sufficient  to  construct  merelv  a  few  redoubts  in 
situations  from  whence  a  fire  of  artillerv  might  be  directed  for  the 
purpose  of  defending  the  approaches,  while  the  disposable  force  of  the 
army  might  be  kept  in  masses  ready,  at  a  proper  time,  to  make  a 
movement  to  the  front  through  the  int^als  between  the  works. 

This  principle  does  not,  tUl  lately,  appear  to  have  been  well  under- 
stood ;  and  the  cautious  spirit  with  which  a  campaign  wajs  conducted 
during  the  18th  century  contrasts  strongly  with  the  bold  measures 
generally  pursued  in  the  wars  of  Napoleon.  Marshal  Daun,  though 
always  superior  in  number  to  the  Prussians,  intrenched  himself  with 
the  utmost  anxiety;  and  in  1759,  when  he  took  up  a  positiun  near 
Dresden,  though  the  King  of  Prussia  had  lost  the  battle  of  Kuners- 
dorf ,  and  the  Austrian  army  was  encamped  upon  steep  rocks,  covered 
by  a  stream  difficult  to  pass,  yet  the  marshal  surrounded  himself  with 
works  so  numerous,  that  even  the  smallest  paths  were  protected  by 
them,  and  so  strong,  that  twenty  years  afterwards  they  were  in  exi>-t- 
ence.  But  one  of  the  most  celebrated  of  these  intrenched  camps  was  that 
which,  in  1761,  the  King  of  Prussia  took  up  at  Buntzelwitz,  in  order 
to  cover  Breslau.  This  camp  was  formed  within  a  chain  of  hills  pro- 
tected on  three  sides  by  streams :  six  salient  points  on  the  contour 
were  fortified  by  bastions,  the  fires  from  which  would  have  flanked 
the  intermediate  parts  of  the  line,  and  these  were  further  protected  by 
fiicheSf  constituting  a  sort  of  broken  curtain  between  every  two 
redoubts.  Nearly  180  pieces  of  artillery  were  planted  to  defend  the 
avenues,  and  the  camp  was  surrounded  by  abatis  and  other  obstacles 
by  which  the  approach  of  an  enemy  might  be  impeded.  (Jomini, 
'  Traitd  des  Grandes  Operations  Militaires,'  tom.  iv.)  Such  intrench- 
ments, however,  avail  nothing  when  the  army  is  not  commanded  by  a 
man  of  great  military  genius.  The  French  camp  at  Malplaquet,  in 
1709,  is  stated  to  have  been  fortified  with  a  triple  line,  consii^ting  of 
breastworks,  hedges,  and  felled  trees ;  it  was  forced,  however,  though 
with  great  loss,  by  the  allies  under  the  Duke  of  Marlborough. 

It  IS  remarkable  that,  during  the  war  in  Spain,  which  in  aperal 
was  distinguished  by  inattention  to  the  means  of  strengthening  the 
positions  occupied  by  the  troops,  one  of  the  finest  examples  of  an 
intrenched  camp  was  afforded  in  that  which  the  British  army  occupied 
before  Lisbon  in  1810.  This  consisted  of  a  double  line  of  detach^ 
redoubts  constructed  on  all  the  commanding  points  of  ground,  for  the 
purpose  of  defending  the  four  great  roads  and  the  accessible  passes  by 
which  the  enemy  could  approa(^  to  that  city.  The  first  line  began  at 
the  mouth  of  the  Zizandra  on  the  Atlantic ;  it  crowned  the  heights 
above  Torres  Vedras,  and  following  the  chain  of  Monte  Gro^a,  ex- 
tended to  the  Tagus  at  Alhandra,  its  whole  length  being  about  29 
miles.  The  second  was  about  six  miles  in  the  rear  of  the  firtst ;  it 
began  at  the  mouth  of  the  S.  Lorenzo,  on  the  ocean,  passed  over  the 
heights  at  Mafra,  Montechique,  and  Bucellas,  and  reached  the  Tagii^, 
at  Quintella,  its  whole  extent,  in  length,  being  about  24  miles.  The 
weakest  part  seems  to  have  been  the  vcdley  of  Calhandria,  near  the 
Tagus,  on  the  exterior  line ;  but  this  part  was  afterwards  strengthened 
by  a  double  row  of  abatis,  besides  breast-works  of  earth  and  thick 
stonewalls.  When  the  lines  were  completed,  they  consisted  of  152 
redoubts,  armed,  in  all,  with  684  pieces  of  ordnance,  and  re^juircd 
above  84,000  men  for  their  garrisons.  The  disbursements  for  their 
construction  amounted  to  nearly  100,0002.  (Colonel  Jones, '  Memo- 
randa on  the  Lines  about  Lisbon,"^  p.  107.)  [Lines  of  iNT&SMCtui k>'t  ; 
MiLiTART  Positions.] 

ENCAUSTIC  PAINTINa  (fyiraMrriic^,  enoatistike)  is  A  kind  of 
painting  much  in  vogue  among  the  ancients,  in  which  by  heating  or 
burning  in  (as  the  Qr^  term  implies),  the  colours  were  rendered  per* 
manent   in  all  their  original  ^plei;douy«.  ^In  speaking  ^  engaustio 
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painting,  the  use  of  wax  as  a  vehiole  ia  usually  understood,  though  it  Ib 
not  implied  in  the  term.  Encaustic  painting  with  wax  and  naphtha  as 
vehicles  was  practised  among  the  Egyptians,  but  as  Sir  Gardner  Wil- 
kinson observes  ('  Anc.  Egyptians/  iii.  812),  **  the  time  when  it  was 
first  known  there  is  uncertain,  nor  can  we  conclude  from  a  specimen  of 
Greek  time  that  the  same  was  practised  in  the  Pharaonic  age."  Among 
the  Greeks  it  was  practised  from  a  very  early  period,  but  there  has 
been  much  discussion  among  the  learned  as  to  the  methods  employed 
and  the  materials  used  by  them.  Pliny,  in  his  'Natural  History' 
(xxxv.  39),  gives  a  short  account  of  the  invention  and  nature  of  this 
art.  He  says,  "  Ceris  pingere  ac  picturam  inurere,  quis  primus  excogi- 
taverit  non  constat."  But  though  he  expressly  says  wax,  some  persons 
have  imagined  that  by  cerU  he  here  means  some  composition  different 
from  wax,  and  capable  of  bearing  the  fire,  and  that  inurert  means  to 
enamel.  In  a  succeeding  chapter  (41)  he  says  that  there  were  anciently 
two  modes  of  encaustic  painting,  "  cera  et  in  ebore,  cestro,  id  est, 
vinculo,  donee  classes  pingi  coepere.  Hoc  tortium  accessit,  resolutis 
igoi  ceris,  penecillo  utondj."  The  two  ancient  kinds, ''  with  wax  and 
on  ivory,"  seem  to  have  been  both  executed  by  means  of  a ''  oestrum, 
that  is,  a  graver."  The  use  of  a  brush  in  encaustic  painting  was  not 
introduced  till  ships  began  to  be  painted,  "  the  wax  being  melted  by 
fire."  It  has  been  found  extremely  difficult  to  explain  these  three 
processes  in  a  satisfactory  manner.  Of  the  two  most  ancient  kinds, 
the  first  appears  to  have  resembled  painting,  at  least  in  its  results ;  the 
second  to  have  been  either  merely  applying  on  a  small  scale  and  in  a 
more  careful  manner  the  coarser  mode  of  encaustic  painting  on  wood, 
or  else  what  Sir  Charles  Eastlake  describes  as  ('  Materials  for  a  Hist, 
of  Painting  in  Oil,'  p.  151)  "  a  sort  of  intaglio  filled  in  with  tints."  The 
third  kind,  with  a  brush,  and  melting  the  wax  by  fire,  continued  in  use 
almost  or  quite  to  the  revival  of  painting  in  the  15th  century. 

The  Marchese  Haus  ('  Pittura  all'  Encausto '),  assuming,  with  Pliny, 
three  kinds  of  encaustic  painting,  distinguishes  as  an  essential  point, 
whether  the  oestrum  (style,  or  graving  tool)  or  the  pencil  was  employed 
ill  the  execution.  In  the  first  mode,  the  wax  was,  he  supposes,  melted, 
mixed  with  as  much  earth  colour  finely  powdered  as  it  could  imbibe, 
and  then  this  was  spread  on  wood,  or  on  a  wall,  vdth  a  hot  spatula. 
When  it  became  cold,  it  was  the  ground,  in  which  the  designer  cut  the 
lines  with  a  cold  pointed  tool  (style,  oestrum),  and  thus,  properly 
speaking,  it  was  not  Uie  painting  but  the  wax  ground  that  was  burnt 
in,  and  the  name  encaustic  was  improperly  given  to  the  painting.  But 
a  more  probable  explanation  is,  that  by  means  of  a  style  the  oolours 
prepared  with  wax  were  laid  on  to  the  prepared  ground  of  the  panel, 
and  then  toned  down  and  blended  by  a  hot  iron,  the  flat  end  of  the 
oestrum  being  probably  used  for  the  purpose.  But  the  final  burning 
in,  or  inustion,  as  it  is  technically  ctfUled^  appears  to  have  been  an 
essential  part  of  the  process. 

With  regard  to  the  second  kind,  encaustic  painting  on  ivory.  Professor 
Giimd,  of  Florence,  who  has  devoted  much  attention  to  encaustic 
painting,  suggests  ('Die  Malerey  der  Griechen,'  Dresden,  1811)  that 
when  the  practice  of  drawing  on  hard  wax  'had  been  brought  to  some 
degree  of  perfection,  they  proceeded  to  apply  it  on  a  small  scale  to 
ivory,  which  was  at  that  time  in  the  highest  estimation.  Ivoiy  tablets 
were  therefore  covered  with  red  or  black  wax,  and  the  design  out  in  it 
with  the  style,  the  object  being  to  use  the  clear  and  smooth  surface  of 
the  ivory  for  the  lines,  that  they  might  look  the  more  beautiful.  This 
therefore  was  nothing  more  than  applying  to  ivory  what  had  previously 
been  done  on  wood,  or  walls.  But  the  probability  seems  much  greater 
that  this  second  mode  was  a  species  of  intaglio  :  "  The  outlines  first 
drawn  on  waxed  ivory  (for  the  focility  of  correcting  them  where  neces- 
sary) were  afterwards  engraved  in  the  substance ;  and  the  finished  and 
shadowed  design  was  filled  in  with  one  or  more  colours ;  being  ultl- 
Hiat^fl[?jvered  with  a  wax  varnish  by  the  aid  of  heat.  Works  so  pro- 
duced must  have  resembled  the  nkllit  or,  on  a  small  scale,  the  sgraffiti 
of  the  Italians,  and  were  no  doubt  quite  as  excellent .  . .  The  heated 
instrument  with  which  the  wax  tints  were  blended  was  called  rhaMian  : 
it  was  probably  flat  at  one  end  (like  the  extremity  of  the  stylus) ;  its 
forms  and  sizes,  indeed,  may  have  been  as  varied  as  those  of  brushes 
now.  The  encaustic  painter  who  used  the  rhabdion  or  oestrum  (for 
tlio  terms  are  employed  sometimes  indiscriminately)  was  provided  with 
a  box  with  compartments,  in  which  the  variously  tinted  cakes  or  sticks 
of  wax  oolours  were  kept.  The  oanterium  was  not  necessary;  the 
rhabdion,  heated  in  a  smaU  furnace  kept  at  hand,  supplied  ite  place." 
(Eiistlake,  pp.  149-54.) 

The  thiixl  kind  is  the  applying  the  colours  with  the  brush  or  pencil. 
With  respect  to  the  manner  in  which  this  was  executed,  opinions 
again  difier.  The  received  notion  seems  to  be  that  the  wax  was  dis- 
solved, the  colours  mixed  with  it,  and  laid  on  with  the  pencil,  and 
the  painting  then  finished  by  careful  approximation  to  the  fire  whence 
this  kind  of  painting  became  properly  encaustic.  For  this  purpose  a 
hot  iron,  or  a  pan  of  coals  (cauterium)  was  used.  The  painting  was 
commonly  executed  on  wood,  but  also  on  walls.  The  point  on  which 
there  has  been  most  difference  of  opinion  among  later  writers  who 
have  treated  of  this  third  mode  is,  as  to  the  means  adopted  for  mixing 
the  wax  with  the  colours  so  as  to  allow  of  their  being  used  with 
a  brush.  The  modes  suggested  are  resolvable  into  three :  "  1.  The 
solution  of  wax  by  a  lixivium,  or  in  more  general  terms,  by  any  means 
which  will  allow  of  the  pigment  being  mixed  with  water.  2.  The 
solution  by  means  of  heat  in  a  fixed  oil.     3.  The  solution  by  means  of 


an  essential  oil.^  (Eastlake.)  For  all  of  these,  oertain  authorities  may 
be  cited,  but  the  last  is  that  which  on  the  whole  appears  to  be  the  most 
feasible;  and  it  accords  most  with  modem  practioe  and  chemical 
analysis.  Wilkinson,  we  have  seen,  states  that  in  the  encaustic 
painting  of  the  ancient  Egyptians  wax  and  naphtha  were  found. 

When  painting  had  been  greatly  improved  by  the  invention  of  the 
pencil,  a  new  method  of  encaustic  was  attempted.  Enoaustio  wax 
painting  had  hitherto  been  designing  on  a  coloured  ground  :  it  now 
became  painting  with  wax  colours  burnt  in.  When  the  artist  had 
laid  on  the  wax  ground,  and  traced  the  outlines  with  the  style,  he 
proceeded  to  the  colouring.  From  the  wax  mixed  with  the  oolours  he 
separated  with  the  hot  style  as  much  as  he  wanted  to  cover  a  cei-tuin 
space,  and  spread  it  over  Ate  ground,  put  a  second,  third,  &c.,  colour 
next  the  first,  so  that  he  had  local  tint,  half  tint,  and  shade  together, 
which  he  softened  into  each  other  with  the  hot  style. 

Encaustic  painting  did  not  Come  into  use  among  the  Greeks  until 
after  the  time  of  Alexander,  when  the  arts  were  beginning  to  decline. 
The  works  of  all  the  greatest  pohiters  had  been  executed  in  tempera, 
and  tempera  painting  therefore  continued  to  be  regarded  as  the  higher 
branch  of  the  art  For  small  works,  however,  encaustic  was  regaxded 
as  the  superior  method,  and  the  small  painted  tableto  of  Pausias,  and 
the  portraits  of  the  female  painter  Lala,  of  Cyzicum,  were  held  in 
great  estimation.  But  large  pictures  were  also  produced  in  encaustic, 
in  Greece ;  and  ceUings  and  walls  were  painted  in  encaustic.  Among 
the  Romans,  encaustic  painting,  or  at  any  rate  painting  with  wax 
colours,  was  so  general  that  cerss  came  to  be  an  ordinuy  term  for 
painters'  colours.  Encaustic  painting  continued  to  be  practised 
during  the  early  centuries  of  Christianity,  both  in  the  Eastern  and 
Western  empire,  almost  to  the  exclusion  of  every  other  mode  except 
'mosaic ;  but  eventuallv  this  last  seems  almost  to  have  superseded  it 
Encaustic  was  not  wholly  abandoned,  however,  as  late  as  the  14th 
centuzy,  though  references  to  it  in  that  and  the  previous  oenturies 
are  extremely  rare.  Before  ite  final  extinction  the  practice  of  using 
a  wax  varnish  with  a  flnal  iniistion  appears  to  have  been  more 
prevalent  than  that  of  encaustic  painting  proper. 

After  the  whole  art  of  encaustic  paintmg  had  long  been  lost,  the 
memory  of  it  was  recovered  by  Count  Caylus,  in  France,  who  announced 
to  the  Academy  of  Painting  the  method  of  painting  in  wax  in  1752  : 
a  Mr.  Bochelier  however  had  actuallv  painted  a  picture  in  wax  in  1749, 
and  is  the  author  of  a  treatise  on  the  art  and  secret  of  wax  painting ; 
and  he  was  the  first  who  communicated  to  the  public  the  method 
of  performing  the  operation  of  inustion,  which  chiefly  characterises 
encaustic  painting.  The  count  kept  his  method  secret  for  a  time,  and 
in  1754,  exhibited  at  the  Louvre  a  head  of  Minerva  painted  in  the 
manner  of  the  ancients.  This  was  much  admired,  and  it  was  affirmed 
that  in  wax  painting  the  colours  were  more  permanent,  purer,  and 
brighter  than  in  oil  painting  :  an  account  of  his  procedure  was  pub- 
lished in  the  '  Encyclop^e,'  art.  Encaustique.  Several  other  persons 
made  essays  in  this  art,  one  of  the  most  indefatigable  being  the  Abate 
Vincenzo  Kequeno,  who  painted  several  works,  and,  in  1784,  published 
a  book  on  the  subject,  which  was  reprinted  with  additions  at  Parma, 
in  2  vols.  8vo.  He  was  followed  b^  painters  and  arohssologists  at 
Venice,  Verona,  Milan,  and  Rome,  m  each  of  which  cities  several 
works  were  executed  in  encaustic,  and  accounts  of  greater  or  less 
length  and  value  published  descriptive  of  the  processes  employed. 
After  a  time,  the  attempts  proving  unsatisfactory,  the  process  fell  into 
neglect,  but  some  thirty  years  back  it  was  again  revived  with  con- 
siderable energy  at  Munich,  under  the  patronage  of  the  late  king 
Ludwig,  of  Bavaria,  and  several  public  and  private  apartmente  were 
painted  in  it.  The  fashion  spread  to  Berlin,  Heidelb^,  Vienna,  and 
wherever  the  influence  of  the  revived  German  school  penetrated.  It 
has  also  been  followed  to  some  extent  in  France ;  and  many  encaustic 
works  have  been  executed  of  late  years  in  various  parts  of  Italy.  The 
modes  adopted  by  the  painters  of  these  countries  have  been  very 
various,  but  in  all  wax  has  been  the  distinctive  vehicle,  and  almost 
invariably  the  wax  has  been  dissolved  in  turpentine  or  some  other 
essential  oil  (at  least  for  mural  painting)  and  coarse  mastic  or  other  resin 
has  been  used  for  strengthening  the  vehicle  with  which  the  colours 
are  laid  on  the  wall.  The  final  inustion  is  omitted  in  some  of  the  pro- 
cesses. Notwithstanding  the  failure  of  many  of  the  most  promising 
works  executed  in  it,  the  process  has  its  admirers  and  advocates ;  and 
many  still  believe  that,  with  some  improvemente  in  the  methods 
hitherto  adopted,  it  is  capable  of  being  rendered  the  most  permanent, 
as  well  as  the  most  brilliant,  style  of  painting.  But  it  is,  perhaps, 
more  fitted  for  decorative  work  than  for  painting  of  a  higher  order. 
The  complexities  of  the  manipulation  must  cramp  the  hand  of  the 
painter,  and  the  firmness,  decision,  and  sharpness  of  touch — that  indi- 
viduality of  handling  in  fact — which  are  so  ^reat  a  charm  in  the  work 
of  a  great  painter,  can  hardly  be  attainable  in  a  process  the  lost  stage 
of  which  removes  all  traces  of  the  pencil.  For  decoration  this  artistic 
individuality  is  less  required,  and  the  warmth  and  glow  of  the  colours, 
the  shining  surface,  as  well  as  the  facility  with  which  it  can  be 
cleaned,  are  greatly  in  its  favour.  The  fullest  account  of  the  modem 
process,  and  that  which  judiciously  carried  out  promises  to  be  most 
successful,  is  that  of  M.  J.  P.  de  Montabert, '  Traits  Complet  de  la  Pein- 
ture,'  vol.  viii.  p.  526,  &c.  The  work  of  Sir  C.  L.  Eastlake,  quoted 
above,  should  also  be  referred  to ;  and  much  of  value  on  the  histoiy  of 
the  art,  and  on  the  ancient  and  modem  proccsracf ,  will  be  found  in  the 
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following  works,  which,  with  those  given  above,  will  supply  ample 
references  if  it  be  desired  to  carry  the  inquiry  farther  :  Millm,  *  Dic- 
tionnaire  des  Beaux  Arts'  (art.  Encaustique) ;  Durosiez, '  Manuel  du 
Peintre  li  la  Cire  '  (Par.  1844) ;  Raoul  Bochette,  *  Peinture  In^dites ' 
(Par.  1836) ;  Letronne,  '  Lettres  d'un  Antiquaire  It  un  Artiste '  (Par. 
1840) ;  John, '  Die  Malerei  der  Alten'  (Berlin,  1836);  Wiegmann,  *  Die 
Maleiei  der  Alten;'  Muller,  'Archaologie  der  Kunst/  §  320;  and 
Beports  of  Commissioners  of  Fine  Arts. 

ENCAUSTIC  TILES  AND  PAVEMENTS.     [Tiles  and  Paye- 

USMTS.] 

.  EINCEINTE  is  the  term  applied  in  fortification  to  the  works  of  the 
'My  of  the  place  ;  or  the  first  belt,  or  line  of  ramparts  (generally  con- 
tinuous), which  surround  the  place. 

ENCKE'S  COMET.    [Combts.] 

ENCYCLOPAEDIA;  ENCYCLOPfiDIE.    [Dictionabt.] 

ENDECAGON,  a  figure  of  eleven  sides. 

ENDEMIC  {fv^iMi,  endSmus,  from  4y,  in  or  among;  and  ^ijfMs, 
people,  that  which  is  among  a  people).  By  this  word  are  expressed 
those  peculiar  forms  of  dis^ise  which  arise  spontaneously,  as  it  is 
termed,  in  a  country  or  in  particular  localities,  and  which  are  ordinarily 
produced  by  the  peculiar  climate,  soil,  air,  water,  &c.  Thus,  ague  is 
the  endemic  disease  of  marshy  countries  or  localities;  the  swelled 
throat  or  bronchocele  is  endemic  in  the  Alps,  and  the  pUca  in  Poland. 
The  word  bears  pretty  much  the  same  signification  in  relation  to  the 
diseases  of  a  country  that  the  term  indigenous  does  to  its  plants.  It 
is  used  in  oontradistinctaon  to  epidemic.    [Epidemic] 

ENDOCARDITIS.    [Heart,  Diseases  of.] 

ENDORSEMENT.    [Bill  of  Exchange.] 

ENDOSMOSE  is  the  attraction  through  an  animal  or  vegetable 
membrane  of  thin  fluid  by  a  denser  fluid.  M.  Dutrochet  found  that  if 
he  filled  the  swinmiing  bladder  of  a  carp  with  thin  mucilage  and 
placed  it  in  water,  the  bladder  gained  weight  by  attracting  water 
through  its  sides :  to  this  phenomenon  he  gave  liie  name  of  Endos- 
mote  (from  Moy  and  wtiaos).  He  also  found  that  if  he  filled  the  same 
bladder  with  water  and  placed  it  in  thin  mucilage,  it  lost  weight,  its 
contents  being  partially  attracted  through  its  sides  into  the  surround- 
ing mucilage ;  this  counter  phenomenon  he  named  Eeoamoee  (from  i^ 
and  wTfjLos),  The  same  circumstances  were  seen  to  occur  in  the  trans- 
mission of  fluids  through  the  tissue  of  plants ;  it  was  foimd  possible  to 
gorge  parts  of  vegetables  with  fluid  by  merely  placing  them  in  water, 
and  to  empty  them  again  by  rendering  the  fluid  in  which  they  were 
placed  more  dense  than  that  which  they  contained.  It  was  also  ascer- 
tained that  this  phenomenon  took  place  with  considerable  force: 
Dutrochet  says  that  water  thickened  with  sugar  in  the  proportion  of 
1  part  sugar  to  2  parts  water,  was  productive  of  a  power  of  endos- 
moee  capable  of  sustaining  a  colunm  of  mercury  of  127  inches,  or  the 
weight  of  44  atmospheres. 

This  phenomenon  is  by  its  discoverer  considered  sufficient  to 
explain  many  of  the  movements  of  the  fluids  both  of  plants  and  auimals; 
his  first  book  upon  the  subject  is  entitled  '  L' Agent  imm6diat  du 
Mouvement  Vital,  d^voild  dans  sa  nature  et  dans  son  mode  d'action 
chez  les  V^g^taux  et  chez  les  Animaux,'  Paris,  1826,  and  in  his  nume- 
rous more  recent  writings  he  sustains  the  same  opinion.  To  the  efifects 
of  endosmose  he  refers  the  motion  of  sap ;  the  sleep  of  leaves ;  tiie 
various  directions  taken  by  plants  imder  the  influence  of  external 
agents,  such  as  turning  to  the  light  or  away  from  it ;  many  kinds  of 
irritability  ;  the  attraction  of  fluids  to  particular  points,  and  Uie  like. 
That  Dutrochet's  arguments  are  extremely  ingenious,  and  his  observa- 
tions highly  curious,  no  one  will  deny ;  but  we  agree  with  De  Candolle, 
that,  supposing  this  celebrated  physiologist's  views  to  be  correct,  we 
must  still  have  recourse  to  vital  force  as  the  great  and  inexplicable 
cause  of  all  such  phenomena.  When  organic  tissue  dies,  it  does  not 
lose  its  mere  hygrometrical  powers,  nor  do  its  tubes  cease  to  exert  their 
capillarity,  but  no  more  vital  movement  of  fluids  takes  place;  yet 
mere  endosmose  will  take  effect  through  dead  membranes,  as  is 
proved  by  the  instrument  called  an  eTUjUmnometer,  [Osmoxeteb]  We 
can  only  then  allow  endosmose  to  be  one  of  the  powers  which,  in  com- 
bination with  vital  force,  assist  in  producing  some  of  the  phenomena 
of  life. 

Dutrochet  considers  endosmose  to  be  owing  to  what  he  calls  inter' 
capillary  electricity,  grounding  his  opinion  partly  upon  the  experiment 
of  Porret,  who  found  that  when  two  liquids  of  difierent  leveb  are 
separated  by  a  membrane,  they  may  be  brought  to  a  level  by  establish- 
ing an  elec^cal  current  between  the  two,  thus  rendering  the  mem- 
brane permeable;  and  partly  upon  experiments  of  his  own.  But 
M.  Poiason,  on  the  contrary,  has  demonstrated  that  endosmose  may  be 
the  result  of  capillary  attraction  joined  to  dififerences  in  the  affinity  of 
heterogeneous  substances.    ('  Ann.  de  Chim.,'  vol.  d5,  p.  98.) 

The  more  recent  development  of  this  subject  will  be  given  under 
Osmose,  to  which  we  referred  under  Capillary  Attraction  ;  but  we 
may  here  remark,  that  the  phenomena  of  endosmosis  and  exosmosis, 
are  intimately  connected  with  the  process  of  liquid  difiusion.    [Dir- 

FUSION.] 

ENDOWMENT.    [Dower;  Vicaraqb.] 
ENEMATA.    [Clysters.] 
ENFEOFFMENT.    [Feoffment.] 

EN  FIL  ADE  is  the  term  applied  to  a  fire  of  artillery  or  musketry  when 
made  in  the  direction  of  the  length  of  an  enemy's  line  of  troops,  or  when 


made  from  any  battery  to  the  interior  of  an  enemy's  rampart  or  trench 
in  the  direction  of  its  length.  When  an  artillery  fire  is  so  employed 
by  the  besiegers  of  a  fortress,  the  intention  is  to  cQsmount  the  guns  of 
the  defenders ;  and  this  end  it  accomplishes  with  more  certiduty  than 
if  the  fire  were  directed  from  the  front  towards  the  mouths  of  the 
embrasures,  both  because  the  side  of  a  gun-carriage  presents  a  larger 
surface  than  the  muzzle  of  the  piece  to  the  action  of  the  shot,  and 
because  the  same  shot  may  take  effect  against  two  or  more  guns 
placed  upon  the  same  line  of  rampart,  or  sweeping  along  the  whole 
length  of  parapet,  though  missing  one  £^n  may  take  effect  on  another. 
An  enfilading  fire  of  artillery  is  also  used  by  the  besiegers  to  destroy 
the  palisades  or  other  obstacles  behind  a  glacis,  and  to  prevent  the 
defenders  from  remaining  at  their  parapets.  Wlien  employed  by  the 
defenders  of  a  fortress,  it  is  intended  to  sweep  any  of  the  besiegers' 
trenches  which  may  from  necessity,  or  through  the  fault  of  the 
engineer,  lie  in  a  direction  tending  towards  some  part  of  the  ramparta 
of  the  fortress. 

The  destructive  effects  of  an  enfilading  fire,  when  directed  against 
the  guns  on  a  rampart,  are  diminished  by  constructing  traverses  acrosu 
the  rampart  at  intervals,  or  by  placing  the  gims  in  blindages.  And.,  to 
avoid  such  fire  in  the  trenches  of  the  besiegers,  the  practice  is  to  form 
those  trenches  in  zig-zag  directions,  tending  alternately  to  the  right 
and  left  of  the  general  line  of  the  approaches,  so  that,  if  produced,  they 
may  fall  on  the  exterior  of  all  the  ramparts  from  whence  a  fire  might 
be  directed  towards  the  approaches :  when  this  is  not  possible  it 
becomes  necessary  to  raise  traverses  in  such  trenches  as  are  thus 
exposed  to  the  fire. 

In  Sir  John  T.  Jones's  Journals  of  the  Sieges  in  Spain,  there  is  given 
an  account  of  the  ingenious  attempt  made  by  a  French  corporal  to 
cause  one  of  the  trenches  of  the  besiegers  before  Badajoe  to  be 
enfiladed  by  the  guns  of  the  fortress  :  the  man  contrived  secretly  in 
the  evening  to  displace  on  the  ground  the  tracing  cord  which  the 
British  engineer  had  stretched  in  order  to  indicate  the  intended  direc- 
tion of  the  trench ;  and  the  attempt  only  failed  because  the  officer 
who  came  on  duty  for  the  night  accidentally  discovered,  before  dark- 
ness came  on,  the  error  in  the  position  of  the  line.    [Ricochet.] 

ENFRANCHISEMENT.    [Copyhold.] 

ENGINEERING  (from  the  French  word  ingSnteur)  is  properly  the 
art  of  constructing  and  using  engines  or  machines ;  but  the  term  is  also 
applied  to  that  of  executing  such  works  as  are  the  objects  of  civil  and 
military  architecture,  in  which  machinery  is  in  general  extensively 
employed. 

A  distinction  has  long  been  made  between  the  dvil  and  military 
engineer ;  and  since  everything  relating  to  the  service  of  artillery  is 
now  confided  to  a  particular  corps,  the  duty  of  the  military  engineer 
may  be  said  to  comprehend  the  construction  of  fortifications,  both 
permanent  and  temporary,  including  the  trenches  and  batteries  re- 
quired in  besiegizig  places;  also  of  barracks,  magazines,  and  other 
works  connected  with  warlike  affairs. 

Of  the  military  engineer  it  may  be  said  that  a  greater  knowledge  of 
the  moi*e  minute  detiols  of  construction  is  required  than  would  suffice 
in  the  civil  practitioner;  because  it  may  happen  that  the  former  is 
called  upon  to  exercise  his  profession  in  some  colony  where  workmen 
adequately  skilled  in  the  mechanical  operations  may  be  wanting.  The 
accomplishment  of  the  work  may  then  become  impossible,  should  the 
officer  not  be  qualified  to  give  the  necessary  instructions  to  those  yr^o 
are  placed  imder  his  direction. 

ENGINEERING,  CIVIL,  comprehends  the  designing  and  execution 
of  every  great  work  by  which  commerce  and  the  practice  of  the  useful 
arts  may  be  facilitated,  provided  it  be  not  of  an  artistic  or  ornamental 
character.  Thus,  in  creating  or  improving  the  communications  of  a 
country,  the  civil  engineer  would  be  called  upon  to  form^Proad 
through  hills  or  over  valleys  or  rivers,  or  to  excavate  a  canal  in  con- 
nection with  the  waters  by  which  it  may  be  supplied,  and  to  build  the 
locks  for  retaining  the  surfoce  of  the  water  at  diffisrent  levels,  in  different 
places,  when  the  inequalities  of  the  grotmd  are  considerable.  He  raises 
embankments  to  resist  the  encroacluuents  of  the  sea  or  to  reclaim  the 
land  which  it  may  have  covered,  and  breakwaters  to  break  the  force  of 
the  waves  at  the  mouths  of  natural  harbours.  He  renders  rivers 
navigable  when  their  course  is  obstructed  by  rocks  or  banks;  he  forms 
docks  or  artificial  harbours  where  ships  may  remain  in  security :  he 
executes  the  works  required  for  the  water  supply,  the  draining  and 
lighting  of  towns,  or  the  drainage  and  irrigation  of  the  country 
districts,  and  he  is  required  to  penetrate  by  mines  to  vast  depths  for 
the  purpose  of  seeking  the  mineral  treasures  contained  within  the 
bosom  of  the  earth.  Such  are  the  occupations  of  this  important  class 
of  men;  and  it  is  necessary  to  observe  that  they  frequently,  in 
addition,  practise  the  avocation  of  the  machinist  in  executing  the 
presses,  mills,  looms,  and  other  great  machines  employed  in  the  arts 
and  manufactures ;  and  particularly  in  constructing  steam  engines  and 
the  apparatus  by  which  they  are  rendered  available  for  giving  motion 
to  ships,  carriages,  or  machineiy. 

In  France  the  title  of  engineer  is  extended  to  persons  who  are 
employed  for  the  public  service  in  trigonometrical  surveying  in  the 
interior  of  a  countxy  or  on  the  coasts,  and  in  the  practice  of  naval 
architecture.  The  French  have  thus  a  corps  of  ingdnieurs  gdographes, 
of  ingdnieurs  d'hydrographie,  and  of  ing^nieurs  de  marine. 

Exigineering  must  have  originated  with  the  first  application  of  a 
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lever  for  the  purpose  of  moving  a  mafis  of  any  material  which  exerted 
a  resistance  exceeding  the  unassisted  strength  of  man :  by  observing 
the  effects  produced  in  operations  of  that  natm^,  the  laws  of  the 
action  of  bodies  on  one  another  were  gradually  discovered^  and 
mechanics,  the  science  of  the  engineer,  arose. 

Archimedes,  in  addition  to  the  title  of  geometer,  may  with  justice 
claim  that  of  mechanician  and  engineer ;  and  in  fact  he  is  the  first 
person  who  is  known  to  have  applied  himsef  to  the  cultivation  of  the 
mixed  mathematical  sciences.  Besides  demonstrating  the  fundamental 
property  of  the  lever,  he  determined  the  centre  of  gravity  in  bodies  of 
certain  forms,  and  the  positions  in  which  bodies  remain  in  equilibrio 
in  a  fluid ;  'and  from  the  celebrity  he  acquired  among  the  ancients  by 
the  mechanical  contrivances  which,  according  to  Polybius,  he  put  in 
practice  for  the  defence  of  Syracuse,  we  may  conclude  that  if  those 
contrivances  were  not  his  own  inventions,  they  must  have  contained 
improvements  upon  such  as  had  been  in  use  before  his  time. 

Vitruvius  wrote  his  treatise  on  architecture  during  the  reign,  as  it 
is  generally  believed,  of  Augustus.  In  that  treatise  he  describes  the 
manner  of  building  the  walls  and  towers  for  fortifying  towns,  the  con- 
struction of  temples,  basilicas,  theatres,  and  private  dweUings;  he 
describes  the  principal  military  engines  which  were  then  in  use ;  he 
also  gives  some  account  of  machines  for  drawing  and  raising  weights, 
of  engines  for  raising  water,  and  of  mills  turned  by  water  for  grinding 
com.  The  work  may  therefore  be  considered  as  comprehending 
every  importjmt  object  connected  with  engineering  at  the  time  in 
which  he  lived.  Now  he  states,  in  the  proem  to  the  first  book,  that 
he  had  been  appointed  by  the  emperor  to  have  the  chaige  of  the 
warlike  engines;  and  in  another  place,  that  he  had  designed  and 
executed  a  basilica  at  Fanum ;  it  is  evident  therefore  that  he  united 
in  his  person  the  character  of  engineer  and  architect ;  and  among  the 
ancients  the  profession  of  the  former  seems  to  have  been  generally 
included  in  that  of  the  latter.  The  '  machinarius '  was  probably  the 
artificer,  or  the  officer  who  superintended  the  civil  and  military 
machines  at  the  siege  of  a  fortress. 

Of  the  national  works  executed  by  the  ancients,  and  which  are  to  be 
considered  as  properly  falling  within  the  province  of  the  engineer, 
some  of  the  first  of  which  we  have  any  intimation  are  the  sewerage  of 
Nimroud  lately  discovered  by  Messrs.  Botta  and  Flandin ;  and  the 
canal  imiting  the  Red  Sea  and  the  NUe,  which,  according  to  Pliny, 
was  begun  by  Sesostris,  or,  according  to  Herodotus,  by  Necos,  the 
son  of  Psammetichus,  and  finished  by  Darius  the  First.  The  canal  of 
Xerxes  across  the  isthmus  of  the  peninsula  of  Athos  is  another 
example  of  works  of  this  kind.  The  introduction  of  arches  in  works 
of  magnitude  may  be  said  to  have  constituted  an  ex>och  in  the  pro- 
fession of  the  architectural  engineer,  as  the  idea  of  giving  to  blocks  of 
stone  a  form  which  would  enable  them  to  sustain  themselves  in 
balanced  rest  by  their  mutual  pressures,  the  discovery  of  the  means 
of  arranging  them  on  a  curve  surface,  and  the  determination  of  the 
magnitudes  of  the  piers  or  abutments  so  that  the  lateral  pressure  of 
the  vault  might  be  adequately  resisted,  imply  a  higher  degree  of 
intellectual  power  than  is  exlubited  in  covering  a  space  with  a  hori- 
zontal roof.  The  Cloaca  Maxima  at  Rome  ia  probably  the  most  ancient 
example  in  Europe  of  this  scientific  construction;  the  dome  of  the 
Pantheon,  and  the  various  arches  of  the  Thermse  and  of  other  public 
buildings  both  at  Rome  and  in  the  provinces,  such  as  aqueducts,  and 
bridges,  attest  the  grandeur  of  the  design,  combined  with  purposes  of 
public  utility,  which  characterised  the  works  of  the  engiueers  and 
architects  who  lived  under  the  early  emperors. 

Vitruvius  enumerates  several  Greeks  who  had  written  on  machinery ; 
but  from  his  time  to  that  in  which  Italy  rose  again  to  importance 
SkUej^im  fall  of  the  empire,  little  is  known  concerning  the  state  of 
engtSBtring  in  Europe.  Subsequently  to  the  last-mentioned  epoch, 
Carden,  Guido  Ubaldi,  Valerius,  and  Galileo,  in  that  country,  and 
Stevinus,  Huygens,  and  Descartes,  in  the  north,  are  distinguished  as 
cultivators  of  iiieoretical  mechanics.  Galileo  particularly  deserves 
to  be  named  for  his  discovery  of  the  laws  of  motion,  his  application 
of  the  pendulum  to  the  measurement  of  time,  for  his  theory  of 
projectiles,  and  his  contributions  to  the  science  of  hydraulics  as 
applied  to  engineering.  From  that  time  almost  every  distinguished 
mathematician,  both  on  the  continent  and  in  this  country,  has  con- 
tributed to  the  advancement  of  the  mechanical  sciences. 

Previous  to  the  commencement  of  the  18  th  century  the  most 
celebrated  practical  engineers  were  BruneUeschi,  who  built  the  dome 
of  St.  Mary  at  Florence;  Peruzzi,  San  Gallo,  and  Michel  Angelo, 
who  executed  that  of  St.  Peter  lit  Rome ;  Leonardo  da  Vinci,  who 
constructed  the  earliest  canal-lock  in  Europe ;  San  Michseli,  the  supposed 
inventor  of  the  bastion  system  of  fortification :  and  Sir  Christopher 
Wren,  the  architect  of  St.  Paul's  Cathedral. 

In'  Holland  and  in  the  north  of  Italy  the  necessity  of  securing  the 
low  grounds  against  the  inundations  of  the  seas  and  rivers,  and  of 
obtaining  an  inland  navigation  for  the  purposes  of  commerce,  gave  rise 
to  the  cultivation  of  that  branch  of  engineering  which  relates  to 
hydraulic  constructions ;  and  the  invention  of  the  lock  for  canals  is 
sometimes  said  to  have  taken  place  in  the  latter  country  about  the 
middle  of  the  13th  century.  Indeed  we  find  the  profession  practised 
in  those  countries  on  an  extensive  scale  when  there  was  not  a  man  in 
England  capable  of  undertakiag  the  formation  of  a  canal  to  drain  the 
ground.    Before  the  reign  of  Charles  I.  it  appears  to  have  been  the 
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practice  to  send  to  Holland  for  an  engineer  when  any  work  of  that 
nature  was  to  be  undertaken. 

But  the  extension  of  the  manufactures  of  this  country  soon  after 
that  period,  and  the  consequent  augmentation  both  of  its  internal  and 
foreign  commerce,  called  forth  all  Sie  energies  of  its  inhabitants,  who, 
at  length,  in  the  works  performed  for  faoiUtatmg  the  means  of  com- 
municating between  one  place  and  another,  and  in  the  practice  of  the 
useful  arts,  rose  to  an  eminence  which  other  nations  have  not  been 
able  to  surpass.  Among  the  former  may  be  mentioned  the  numerous 
canals  and  railways  which  intersect  the  country ;  Uie  majestic  bridges 
executed  in  stone  over  the  Thames;  in  cast-iron  over  the  Avon,  the 
Thames,  &o. ;  and  those  on  the  suspension  principle  at  the  Menai  and 
at  Hammersmith.  Among  the  men  in  this  branch  of  engineering  to 
whom  the  nation  is  indebted  are  Brindley,  Smeaton,  Jessop,  Telford, 
the  Bennies,  the  Brunels,  and  the  Stephensons. 

The  invention  of  the  steam-engine,  or  rather  its  improvements  in 
1769,  opened  a  new  field  for  the  talent  of  the  engineer  in  the  nume- 
rous uses  to  which  the  machine  became  applicable.  Before  the  time 
of  Watt  it  had  been  employed  only  as  a  pump  to  raise  water;  but 
this  mechanician,  by  converting  the  reciprocating  motion  of  the  beam 
into  a  rotatory  motion,  rendered  it  capable,  not  only  of  replacing  with 
greatly  augmented  energy,  the  power  of  wind,  water,  or  horses,  in 
giving  motion  to  machinery  for  the  purposes  required  in  the  arts,  but 
also  of  serving  as  a  first  mover  for  propelling  vessels  through  water,  or 
for  drawing  carriages  over  land. 

The  course  of  education  by  which  a  student  may  qualify  himself  to 
become  an  engineer,  whether  civil  or  military,  must  necessarily  com- 
prehend a  greater  extent  both  of  the  pure  and  physical  sciences  than 
would  be  required  for  a  person  who  is  to  foUow  any  other  profession. 
It  will  be,  perhaps  for  ever,  a  matter  of  question  how  much  mathe- 
matics should  enter  into  a  school  course  of  engineering,  and  there  are, 
no  doubt,  some  persons  who  contend  that  no  more  is  required  than 
would  serve  to  compute  the  cost  of  materials  and  the  wages  of  labour : 
this,  and  the  observation  of  existing  examples,  being  supposed  by  such 
persons  to  be  sufficient  to  enable  a  man  to  enter  upon  the  practice  of 
the  profession.  It  is  not,  however,  with  such  a  limited  knowledge 
that  an  engineer  can  be  qualified  to  design  an  important  work,  which 
it  may  be  required  to  conduct  under  new  and  difficult  oircumstanoes. 
Mere  science  certainly  cannot  make  a  man  an  engineer ;  for  analytical 
formulad  relating  to  mechanical  equilibrium  being  necessarily  founded 
on  the  erroneous  assumption  that  materials  are  perfectly  hard,  per- 
fectly smooth,  &c.,  and  that  the  actions  of  bodies  on  one  another  are 
subject  to  invariable  laws,  have  no  practical  utility  unless  corrected  by 
observation  and  experiment.  On  the  other  hand,  mere  diligence  in 
observing  the  results  of  practical  operations  will  never  raise  a  man  to 
proficiency  in  the  art  unless  he  be  gifted  with  very  extraordinary  powers. 
A  judicious  combination  of  theory  and  practice  is  indispensable,  and 
such  a  combination  can  only  be  made  by  a  man  in  whom  great  natural 
talent  is  blended  with  all  the  aids  that  the  sdenoes  can  afford. 

Of  the  military  engineer  it  may  be  said  that  a  greater  knowledge  of 
the  more  minute  and  mechanical  details  of  construction  is  required 
than  would  suffice  for  the  civil  practitioner;  because  it  may  happen 
that  the  former  is  called  upon  to  exercise  his  profession  in  some  colony 
where  workmen  adequately  skilled  in  the  mechanical  operations  may 
be  wanting.  The  accomplishment  of  the  work  may  then  l>ecome 
impossible,  should  the  officer  not  be  qualified  to  ^ive  the  necessary 
instructions  to  those  who  are  placed  under  his  direction. 

The.  professions  of  an  architect  and  of  an  engineer,  as  they  aro  prac- 
tised at  present,  may  be  said  to  coincide  with  one  another  to  a  ccoialn 
extent.  The  members  of  both  of  them  must  be  able  to  form  a  judg- 
ment of  the  quality  of  the  grotmd  in  which  the  foundations  of  their 
buildings  are  to  be  laid ;  they  must  be  acquainted  with  the  capacities 
of  different  materials,  wood,  stone,  and  iron,  for  resisting  the  strains  to 
which  such  materials  may  be  exposed,  so  that  sufficient  strength  may 
be  obtained  with  a  due  attention  to  economy ;  and  they  must  equally 
attend  to  the  princples  of  equilibrium  in  their  roofs,  arches,  and  domes, 
arranging  the  beams,  bars,  or  voussoirs  so  that  they  may  remain  at  rest 
with  as  Uttle  strain  as  possible  upon  the  connecting  ties  by  which  the 
joints  are  strengthened.  But  here  the  two  professions  diverge  from 
one  another ;  for  whilst  the  engineer  has  to  determine,  by  a  process  of 
levelling,  the  profile  of  the  ground  on  perhaps  an  extensive  line  of 
country,  for  a  road  or  a  canal ;  or  has  to  determine  tiie  forms  and 
dimensions  of  his  retaining  walls,  so  that  they  may  resist  the  pressure 
of  earth  or  water  against  them ;  or,  finally,  to  devise  methods  of  ren- 
dering the  action  of  his  moving  powers  uniform,  and  of  transmitting 
them  through  a  train  of  machinery  to  the  place  where  the  effect  is  to 
be  produced, — ^the  architect  is  engaged  in  designing  the  external  forms 
and  intOTual  arrangements  of  edifices,  in  which,  whether  intended  as 
palaces  or  private  dwellings,  or  as  buildingiEi  consecrated  to  the  service 
of  religion  or  of  the  state,  architectonic  beauty  must  be  combined 
with  fitness  for  the  purposes  for  which  they  are  intended. 

ENGLISH  BLUE.    [Cofpbr,  Cabbonatb  of.] 

ENGLISH  RED.    [Colourino  Matters.] 

ENGRAVING,  the  art  of  executing  designs  by  indsion  upon  plates 
of  copper,  steel,  or^other  metal,  or  in  relief  upon  wood,  for  the  purpose 
of  obtaining  therefrom  iinpressions  or  prints  upon  paper.  Although, 
in  this  sense  of  the  term,  the  art  is  only  coeval  with  tii&t  of  printing, 
it  has  been  practised  with  a  more  limited  object  from  the  earliest 
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periods  on  record,  in  a  similar  manner  and  with  similar  instruments 
to  those  used  at  the  present  time..  Except  incidentally,  however,  we 
shall  confine  our  attention  in  the  present  article  to  incised  engraving 
on  metal  plates.  Engraving  on  wood ;  on  gems ;  and  of  dies  for  coins 
and  medals  will  be  treated  under  separate  articles.  [Wood  EHQRATnra ; 
Cameo  ;  Intaglio  ;  Coins  ;  Die-Sinkdio  ;  Medals.] 

On  referring  to  sacred  history  we  find  in  the  writings  of  Moses 
rather  detailed  accounts  of  the  character  of  the  engraved  works 
executed  in  bis  time,  and  of  the  substances  whereon  they  were 
wrought;  nor  are  we  left  in  ignorance  even  of  the  names  of  the 
practising  artists  among  the  Israelites.  Thus  from  the  book  of  Exodus 
we  learn  that  when  Moses  had  liberated  the  Jews  from  Egyptian 
bondage,  he  was  commanded  to  "  make  a  plate  of  pure  gold,  and  grave 
upon  it,  hke  the  engravings  of  a  signet,  holiness  to  the  Lord.'*  He 
was  also  commanded  "  to  take  two  onyx  stones,  and  grave  on  them  the 
names  of  the  children  of  Israel  according  to  their  birth,  with  the  work 
of  an  engraver  on  stone,  like  the  engravings  of  a  signet."  Both  these 
passages  distinctly  imply  the  practice  of  gem  and  seal  engraving,  and 
also  of  engraving  on  metal  plates,  a  knowledge  of  which,  among  other 
arts,  was,  without  doubt,  acquired  by  the  Israelites  during  their 
captivity  in  Egypt;  and  specimens  of  the  art  as  practised  in  that 
nation,  perhaps  at  as  early  a  period  as  that  now  under  notice,  still 
exist.  In  the  book  of  Exodus  also  honourable  mention  is  made  of 
one  Bezaleel,  who  appears  to  have  united  the  callings  of  the  engraver, 
the  jeweller,  and  the  lapidary ;  and  it  is  said  that  he  "  was  filled  with 
wisdom  of  heart  to  work  all  manner  of  work  with  the  graver,  as  well 
as  to  devise  cunning  works ;  to  work  in  gold,  and  in  silver,  and  in 
brass,  and  in  cutting  of  stones  to  set  them."  "  And  it  was  put  into 
his  heart  that  both  he  and  Aholiab  might  teach  them  that  were  filled 
with  wisdom  to  work  all  manner  of  work  of  the  engraver."  These  are 
selected  from  numerous  other  passages  in  Scripture  as  sufficiently 
attesting  the  practice  of  several  branches  of  engraving  at  this  early 
Xwriod :  from  the  same  source  indeed  we  learn  that  some  of  them,  as 
for  example,  the  engraving  of  signets,  was  practised  at  a  time  anterior 
to  that  of  Moses. 

The  hieroglyphics  and  other  remains  of  Egyptian  incised  work  are 
the  most  ancient  examples  of  the  art  existing,  and  among  the  most 
ancient  relics  of  early  civilisation  now  extant.  The  British  Musexmi  is 
particularly  rich  in  such  specimens,  some  of  which  are  engraved  on 
metal,  and  have  been  chiefly  found  in  the  coffins  or  cases  of  mummies. 
These  engravings  of  hieroglyphics  on  metal,  as  well  as  those  on  the 
ancient  sarcophagi,  are  evidently  executed  with  similar  instruments  to 
those  now  in  use  :  some  of  the  lines  narrowing  downwards  have  clearly 
been  cut  with  the  lozenge-shaped  graver  now  chiefly  used ;  but  other 
lines,  being  of  the  same  width  through  their  whole  depth,  must  have 
been  produced  with  that  species  of  graver  called  a  scooper,  still  used 
for  effecting  broad  incisions.  Onlv  a  single  step  indeed  was  needed  for 
the  Egyptians  to  have  made  the  discovery  of  engraving  in  the  sense  of 
the  definition  at  the  head  of  this  article.  They  used  colours  for  various 
purposes,  and  they  made  paper,  but  the  idea  of  fiUing  the  incisions  in 
their  metal  plates  with  colour  and  taking  off  an  impression  on  paper 
never  occurred  to  them ;  nor  did  it  occur  to  any  other  people  for 
more  than  8000  years  later.  That  only  this  single  step  was  re- 
quired has  been  shown  by  the  fact  of  impressions  being  actually  taken 
on  paper  from  these  Egyptian  engravings:  among  others  from  one 
of  the  very  oldest  in  the  British  Museum,  a  plate  found  in  a  mummy 
chest  by  Dr.  Mead.  Like  the  Egyptians,  the  ancient  Assyrians 
engraved  both  on  stone  and  metal;  they  even  went  so  far  as  to 
take  impressions  from  their  incised  slabs,  but  it  was  in  clay  Instead 
of  on  paper,  and  simply  in  relief,  and  not  by  means  of  Ink  or  any 
coloured  vehicle. 

From  Herodotus  (v.  49)  we  learn  that  one  of  the  earliest  uses  to 
which  engraving  was  applied  among  the  Greeks  was  the  delineation  of 
maps  on  metal  plates.  He  says  that  "  Aristagoras  appeared  before  the 
king  of  Sparta  with  a  tablet  of  brass  in  his  hand,  on  which  was  inscribed 
every  part  of  the  habitable  world,  the  seas,  and  the  "rivers;  and  to  this 
he  pointed  as  he  spoke  of  the  several  countries  between  the  Ionian  Sea 
and  Susa."  The  date  of  this  event  was  500  B.C.  The  engraving  of 
metals  with  incised  patterns  for  ornamental  purposes  was  also  much 
practised  by  the  Greeks.  Among  the  Etruscans,  incised  work  was  much 
in  vogue  from  a  very  remote  period ;  and  prints  which  have  been  takdn 
from  Etruscan  mirrors,  of  which  there  are  several  in  the  British 
Museum,  sufficiently  attest  the  capacity  of  these  early  engravings  to 
deliver  impressions. 

In  the  peninsula  of  India,  also,  the  art  of  engraving  on  plates  of 
copper  appears  to  have  been  practised  long  before  the  Christian  era. 
It  would  appear  that  it  was  there  customary  to  ratify  grants  of  land  by 
deeds  of  transfer  actually  engraven  on  plates  of  copper,  as  we  now 
write  them  on  skins  of  parchment.  A  copy  of  one  of  these  very 
interesting  relics  is  given  with  an  English  translation  by  Mr.  Wilkins, 
in  the  first  volume  of  the  '  Asiatic  Researches,'  page  123.  It  is  in  the 
Sanscrit  language,  and  bears  date  twenty  years  before  the  birth  of 
Christ.  Engraving  was  probably  practised  by  the  Chinese  at  a  still 
earlier  period.  It  would,  however,  be  idle  to  follow  further  among  the 
ancients  a  process  that  mav  in  fact  be  said  to  have  prevailed  in  every 
country  where  civilisation  had  made  any  progress. 

After  the  fall  of  the  Roman  empire  incised  engraving  on  metal 
plates  continued  to  be  pursued  by  Byzantine  artists ;  and  throughout 


the  middle  ages  the  art  was  practised  in  Italy,  Germany,  and  other 
parts  of  Europe.  Ecclesiastical  instruments  of  various  kinds,  weapons, 
and  articles  of  personal  ornament  and  household  use,  of  mediaeval 
date  with  engraved  designs,  often  of  admirable  execution,  are  found 
in  almost  every  public  museum,  and  in  numerous  private  collections. 
The  metd  sepulchral  slabs,  or  brasses  as  they  are  termed  [Brabbbs], 
of  France  and  the  Netherlands,  and  once  so  general  in  our  own 
churches,  were  executed  entirely  with  the  graver,  and  in  ptccisely  the 
same  manner  that  a  copper-plate  is  now  engraved  which  is  intended  to 
be  printed  from ;  but  as  they  were  commonly  exposed  to  the  feet  of 
the  congregation,  the  strokes  were  cut  deep  that  they  might  endure  the 
longer,  and  consequently  very  neat  workmanship  is  not  to  be  eX' 
pe(^ed.  Some  of  them,  however,  especially  those  of  the  13th  and  1 4th 
centuries,  bear  evidence  of  considerable  ability  in  the  workmen. 

We  now  approach  the  period  when  the  invention  of  printing  gave  to 
engraving  a  new  direction,  and  produced  an  effect  on  the  civilisation 
of  the  world  as  astonishing  as  it  is  incalculable.  The  chief  obstacle  to 
printing  had  already  been  removed  by  the  manufacture  of  paper  from 
linen  rags,  which  had  become  generally  known  in  Europe  at  the  latter 
end  of  the  14th  century.  It  must  be  remembered,  as  giving  additional 
interest  to  this  subject,  that  it  is  to  a  certain  dass  of  engravers  that 
we  are  immediately  indebted  for  the  first  printed  books,  which  were 
actually  impressed  from  engraved  wooden  tablets — a  method  wliich 
was  afterwards  improved  by  substituting  movable  metal  types ;  and 
thus  the  arts  of  engraving  and  printing,  at  the  same  time  that  they 
constitute  the  sole  means  by  which  all  kinds  of  knowledge  may  be 
extensively  diffused,  have  placed  it  within  the  power  of  all  to 
possess  the  thoughts  of  the  best  men  in  literature,  science,  and  art 

The  first  prints,  as  we  have  already  intimated,  wore  obtained  from 
engraved  wood  blocks.  This  might  naturally  be  expected,  because  the 
process  of  printing  from  such  works  is  so  simple  and  obvious,  not 
requiring  even  a  press,  that  persons  of  reflection  are  astonished,  not 
that  printing  was  mvented  so  soon,  but  that  it  had  not  been  discovered 
sooner.  To  obtain  impressions  from  the  incised  hollows  of  an  engraved 
metal  plate,  on  the  contrary,  is  a  much  less  obvious  process,  requiring 
the  aid  of  a  somewhat  complicated  machine,  called  a  rolling-press.  We 
need  not  wonder,  therefore,  that  its  discovery  should  have  been  later ; 
and,  indeed,  the  two  processes  are  so  very  different,  that  when  one  waa 
discovered  it  did  not  lead  necessarily  to  the  other. 

The  earliest  print  with  a  date  attached  to  it  is  one  known  as  the  St. 
Christopher,  which  is  from  a  wood  block,  and  dated  1423;  but  no 
impression  from  an  engraved  plate  has  been  fo\md  with  a  date  for 
many  years  later.  It  has  long  been  a  disputed  question  whether  the 
art  of  engraving  on  metal  plates  for  taking  impressions  on  paper  origi- 
nated in  Italy  or  Germany.  According  to  Vasari,  it  originated  from 
a  discovery  made  by  Maso  Finneguerra,  a  Florentine  goldsmith  and 
worker  in  niello,  about  the  year  1450 ;  and  this  is  the  view  commonly 
adopted  by  English,  though  contested  by  German,  writers.  Be  that  as 
it  may,  there  has  never  existed  a  doubt  that  the  art  had  its  origin  in 
the  workshops  of  the  goldsmiths  about  the  middle  of  the  15  th  century. 
Many  of  these  goldsmiths  were  niellatorif  or  workers  in  niello, — a  mode 
of  ornamental  engraving  usually  performed  on  silver  plates,  the  design 
engraved  on  which  was  afterwaitis  filled  in  with  a  black  composition, 
wluch  from  its  colour  was  called  by  the  ancients  nigdlum,  a  word  cur- 
tailed by  the  Italians  into  nieUo.  [Niello.]  This  being  run  into  the 
engraved  lines,  produced  the  effect  of  shadow,  and  had  very  much  the 
appearance  of  a  print.  It  was  usual  with  the  artists  who  worked  in 
niello  to  ascertain  the  appearance  of  their  work  at  different  stagt^s 
of  its  progress  by  taking  casts  in  soft  earth  of  the  portions  executed. 
Upon  these  casts  they  poured  melted  sulphur,  and  thus  obtained  a 
fac-simile  of  their  engraving.  Then,  by  rubbing  a  mixture  oUMnp- 
black  and  oil  into  the  design  on  the  sulphur,  they  were  able  toyidge 
what  would  be  the  effect  of  the  work  previous  to'  inlaying  with  the 
nigellum  or  mixture  of  silver  and  lead.  According  to  Vasari  and  the 
Italian  writers,  it  occurred  to  Finneguerra  to  try  if  Uie  same  result  would 
follow  on  a  piece  of  moistened  paper  if  laid  over  the  design  thus  filled 
with  ink  and  pressed  by  a  roller.  The  experiment  succeeded ;  and  the 
consequence  was  the  gradual  Improvement  of  the  new  art  both  in  his 
hands  and  those  of  Baccio  Baldini,  Sandro  Botticelli,  Antonio  PoUa- 
juoli,  and  Andrea  Mantegna,  to  whom  he  communicated  the  process. 

Examples  of  these  sulphur-casts  from  nielli  (or  "  sulphurs,"  as  they 
are  technically  designated)  still  exist  in  the  museums  of  the  Continent 
and  aiso  in  the  British  Museum.  In  the  British  Museum  is  one  of 
great  interest  in  the  history  of  the  art  of  engraving,  it  having  been 
taken  from  a  niello  in  Maso  Finneguerra's  famous  Pax,  executed  by 
direction  of  the  Guild  of  Merchants  of  Florence  for  the  Baptistery  of 
that  city,  and  now  in  the  Florence  Museum.  But  the  Imperial  Col- 
lection in  Paris  possesses  an  impression  printed  on  paper  from  the 
silver  plate  of  this  very  Pax,  prior  to  the  insertion  of  the  niello.  Now 
it  appears  from  the  great  book  of  the  Mercatanti  of  Florence,  cited  by 
Gaye  {*  Carteggio  inedito  d'artisti  dei  secoli  14,  15, 16.'  8vo,  Krenze, 
1839,  L  p.  112),  that  this  Pax  was  executed  in  1450,  and  hence  it  has 
been  supposed,  from  that  year  being  given  as  the  date  of  the  discovery, 
and  from  there  existing  both  a  sulphur  and  an  impression  on  paper, 
that  this  is  the  very  plate  upon  which  the  experiment  was  first  tried. 
At  any  rate,  it  has  been  regarded  as  having  "  established  the  claim  of 
the  Itfdians  to  the  discovery  of  taking  off  impressions  on  paper  from 
incised  metal  plates."  U\mze<i  t, ^  .  _ 
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Herr  J.  D.  Passavant,  however,  in  a  work  recently  issued  (*Le 
Peintre-Graveur,'  Leipzic,  1860),  seems  once  more  to  have  restored  the 
discovery  to  the  Germans.  There  are,  he  asserts  (p.  192),  in  the 
cabinets  of  Dresden  and  Munich  proofs  from  nielli  executed  by  German 
engravers,  which  leave  little  reason  to  doubt  that  the  process  of  taking 
impressions  on  paper  from  engraved  plates  was  practised  in  Germany 
about  1440.  But  Herr  Paasavant  calls  attention  to  some  recently- 
discovered  prints  from  plates  engraved  for  the  purpose  of  supplying 
impressions  on  paper,  of  an  earUer  date  than  the  impression  from 
Finneguerra's  nieUo,  and  others  earlier  than  any  known  Italian  print. 
The  first  series  consists  of  a  set  of  seven  prints  of  the  '  Passion,'  in 
the  possession  of  M.  Renouvier  of  Montpellier.  Only  one  of  them  is 
dated.  It  represents  the  *  Flagellation  of  Our  Saviour,*  and  is  inscribed 
1446  :  the  execution  is  rude  and  archaic;  the  contours  are  strongly 
marked ;  and  the  slight  indications  of  shadows  are  expressed  by  hatch- 
ings, short  and  irregular  in  the  flesh  and  the  architectund  details,  but 
longer  in  the  draperies.  A  very  superior  style  is  exhibited  in  a  print 
(in  the  collection  of  Herr  T.  O.  Weigel  of  Leipzic)  of  the  *  Immaculate 
Virgin,'  which  bears  the  date  1451.  Next  in  order  of  antiquity  is  a 
series  of  27  subiects  from  the  '  lafe  of  Christ,'  now  in  tlie  British 
Museum,  of  which  *  The  Last  Supper'  is  dated  1457.  These  are  the 
oldest  impressions  known  from  engravings  properly  so  called,  and  (with 
at  least  one  other  dated  1458)  they  are  all  earlier  than  the  first  Italian 
prints  known,  which  are  those  of  Baccio  Baldini,  and  are  believed  to 
have  been  executed  in  1460. 

As  regards  the  first  of  these  printa,  there  can  be  no  doubt  that, 
if  Herr  Passavant's  description  be  correct,  it  is  of  a  much  earlier  date 
than  the  earliest  known  Italian  engraving.  Oi  the  second  we  have 
some  doubt.  A  fiic-simile  of  it  was  published  in  Naumann's  '  Archiv.' 
for  1858,  and  if  that  is  really  a  fac-simile  it  wears  a  very  questionable 
appearance.  The  drawing  is  not  only,  as  Paasavant  observes, "  refined, 
and  founded  upon  a  nice  observation  of  nature,"  and  has  **  a  certain 
feeling  of  beauty,"  but  the  delicacy  and  the  b^uty  have  a  much  more 
modem  air  than  is  at  all  usual  in  printa  of  a  later  date — those  of  Martin 
Schongauer,  for  instance.  We  should  hardly  tmnk  it  possible  Passavant 
could  be  deceived  as  to  the  genuineness  of  vie  print,  were  he  not  a 
German,  and  likely  to  look  at  it  therefore  wKh  somewhat  of  national 
prepossession.  On  the  other  hand,  the  lac-aimilist  may  not  have 
copied  faithfully,  and  it  is  on  the  side  of  mtklem  refinement  he  would 
be  likely  to  err.  Aa  to  his  third  example,  we  believe  (though  he  doea 
not  say  so)  that  he  haa  not  seen  these  printa  of  the  Passion  in  the 
British  Museum  collection.  Probably  he  has  obtained  his  knowledge 
of  them  from  Waagen,  who,  in  hia  supplementary  volume  ('  Galleries 
of  Art,  &C.,  in  Great  Britain,'  iv.  49),  speaks  of  them  as  engravings  from 
metal  plates.  It  is  by  no  meana  certain,  howeyers  that  they  are  printed 
'from  metal  platea.  At  the  Museum  they  are  placed  among  the  early 
German  wood  engravings.  They  are  in  fact  little  more  th^  outlines, 
and  they  have  been  so  fully  coloured  that  the  ink  is  for  the  most  part 
hidden.  At  the  best,  from  the  mode  then  f^lopted  for  printing  from 
wood  blocks,  it  is  often  very  difficult,  if  not  almost  impossible,  to  deter- 
mine whether  a  print  is  a  woodcut  or  a  copper-plate  engraving ;  and  in 
this  instance  it  is  not  only  rendered  more  than  usually  difficult  by  their 
being  coloured,  but  the  (Acuity  is  increased  by  their  being  printed  on 
vellum,  so  that  no  help  can  be  got  from  examining  the  back  of  the 
print.  On  the  whole  then  we  are  disposed  to  place  most  reliance  on 
the  oldest  of  these  three  prints,  and  if  that  be  authentic  it  is  of  course 
sufficient  to  sustain  the  priority  of  the  Germans. 

Passavant,  indeed,  endeavours  to  show  that  the  Italians  acquired 
the  art  from  the  German  artists,  who  are  known  to  have  been  in  the 
habit  of  visiting  Ital^  at  that  time,  and  an  imitation  of  whose  manner 
of  TiMh^g.  he  says,  is  easily  traceable  in  the  prints  of  the  early  Italian 
engravers.  It  hajtlly  seems  necessary  to  resort  to  such  an  hypothesis, 
since  the  Italians  were  not  only  excellent  artists,  but  singularly  expert 
workers  in  niello;  and  the  engraving  of  plates  for  printing  would 
require  very  little  modification  of  the  process  to  which  they  were 
accustomed.  In  the  British  Museum  however  may  be  seen  a  couple  of 
}uint8  (of  the  existence  of  which  Paasavant  takes  no  notice),  which 
show  that  the  early  Italian  engravers  were  accustomed  to  look  to 
Germany  for  the  materials  of  their  art.  The  oldest  of  these  two  prints 
IB  by  the  German  master  of  1466,  and  is  known  as  'Our  Lady  of 
Kinsidlen.'  The  other  is  an  anonymous  Italian  print  of  a '  Youth  in 
Armour,'  and  is  of  the  latter  half  of  the  15th  century.  But  the  remark- 
able circumstance  about  them  ia  that  both  have  been  executed  on  the 
same  plate  of  metal,  as  Mr.  Carpenter  (the  keeper  of  the  drawings  and 
engravings)  discovered  when  arranging  the  early  {talian  and  German 
collections.  The  earlier  engraving  of  the  Master  of  1466  had  of  course 
been  erased  to  make  vray  for  the  Italian  ei^graving ;  but  ao  imperfectly 
waa  the  eraaure  made,  that  portions  of  ^he  inscription  are  plainly  visible 
on  a  careful  examination  of  the  surface  of  the  later  print.  These  two 
engnkvinga,  with  an  admirable  selection  of  rare  and  choice  specimona  of 
the  Italian  and  German  engravers  of  the  15th  to  the  17th  centuries, 
and  also  several  nielli,  and  caata  and  x>aper  impressions  from  them,  are 
exhibited  to  the  public  in  the  oenUe  of  the  King's  Library.  The 
collection  of  engravings  at  the  British  Museum,  we  may  add,  is 
exceedingly  rich  in  early  works,  and  in  the  choicest  productions  of  the 
best  engravers ;  and  the  collection  is  admirably  arranged  :  the  portion 
exhibited  is  but  a  aample  of  the  treasures  stored  up  in  the  Print 
Room.  I 


Our  limits  will  not  allow  us  to  dwell  on  the  merits  or  performances 
oi  those  early  masters,  contemporaries  of  Finneguen-a,  to  whose  exer- 
tions we  are  nevertheless  mucn  indebted  for  the  rapid  approaches  of 
the  art  towards  excellence.  Of  these,  Baldini,  Botticelli,  and  Andrea 
Mantegna,  have  already  been  named  among  the  Italians ;  while  among 
the  Germans,  copper-plate  engraving  waa  very  early  and  very  greatly 
improved  by  Martin  Schongauer,  Israel  Van  MecheUi,  Leydeuwurf, 
Wolgemuth,  &o.  The  success  of  the  early  German  engravers  is  not 
surprising  when  we  recollect  that  wood  engraving  had  been.first  practised 
in  that  country  forty  years  earlier,  and  consequently  tiat  &ey  had 
anticipated  the  Italians  in  a  knowledge  of  printing-ink  and  the  press  ; 
nay,  it  is  remarkable  that  the  first  book  printed  at  Jlome  (an  edition  of 
Ptolemy's  Geography)  was  also  illustrated  by  the  Gnt  plate  engravingt, 
twenty-seven  in  number,  which  were  maps,  and  were  executed  there 
by  two  Germans,  Sweynheym  andBuckink ;  the  latter  completing  what 
the  former  left  unfinished  at  his  death.  This  work  is  dated  1478,  but 
waa  commenced  in  1472. 

One  of  the  first  books  illustrated  with  designs  on  engraved  platea 
was  indeed  the  production  of  Italian  artiste ;  this  was  the  work  called 
'  II  Monte  Sanoto  di  Dio,'  published  at  Florence  in  1477,  and  illustrated 
with  engravings  by  Baccio  Baldini,  {'  Bartsch,  Peintre-Gravure,  vol.  18, 
p.  189).  An  edition  of  Dante's  '  Inferno,'  published  at  Florence  in 
1481,  was  also  embelliahed  with  engravings  by  Baccio  Baldini,  after  the 
designs  of  Botticelli  It  ia  worthy  of  remark  that  these  plates  were 
not  printed  on  the  same  paper  as  the  letter-press,  but  blank  spaces 
were  left  at  the  head  of  each  canto,  over  which  the  printa  were 
pasted. 

Omitting  farther  notice  of  those  early  masters  who  flourished  at 
the  end  of  the  15th,  we  shall  pass  on  to  the  16th  century,  at  the 
commencement  of  which  the  art  waa  carried  to  a  very  high  degree  of 
excellence ;  in  Italy  by  Marc  Antonio  Raimondi,  and  simultaneously 
by  Albert  Diirer  in  Germany,  and  Lucas  Van  Leydcn  in  Holland  :  a 
constellation  of  talent,  the  appearance  of  which  marka  the  moat 
memorable  epoch  in  the  history  of  engraving.  The  great  merit  of 
Maro  Antonio  lay  in  the  correctness  and  beauty  of  hia  outline :  ao 
great  ia  his  excellence  in  this  respect,  that  it  is  believed  that  Raphael 
himself  assisted  him  with  his  own  hand  on  the  copper.  The  character 
of  his  heads  is  admirably  i)reserved,  and  the  extremities  marked  with 
the  truest  precision ;  but  his  lights  are  not  enriched  with  that  variety 
of  fainter  tones  which  indicate  local  colour,  nor  do  his  printa  poaaeaa 
the  harmony  arising  from  the  chiaroacuro  or  the  beauty  of  reflex  light. 
[Raimondi,  Mako  Antonio,  in  Bioq.  Div.] 

Our  apace  wiU  not  allow  even  a  list  of  the  engravera  and  painters 
who  engraved  or  etched  (a  mode  of  engraving  hereafter  to  be  described) 
who  flourished  in  Italy  diuong  the  two  centuries  which  succeeded  the 
death  of  Maro  Antonio :  the  principal  of  these  however  were 
Agostino  de  Musis,  Marc  de  Ravenna,  CarftgUo,  Giulio  Bonasoni,  and 
Enea  Vico,  all  pupils  of  Marc  Antonio ;  Georgio  Ghiai  of  Mantua  and 
his  relatives  Diana  and  Adam  Ghisi,  ComeUus  Cort,  &o.  &a  But 
although  by  these  and  others  the  executive  part  of  the  art  waa  con- 
tinually though  slowly  improved,  their  powera  in  design  or  drawing, 
(in  which  the  chief  excellence  of  the  school  at  all  times  consisted) 
declined,  at  least  aa  fast  aa  thejr  advanced  in  mechanical  skill,  until  at 
length  in  the  18th  century  the  intellectual  and  mechanical  excellences 
of  the  art  were  united  in  the  works  of  Jacomo  Frey  j  and  from  that 
time  the  credit  of  engraving  in  Italy  has  been  weU  maintained  by 
succeeding  artists.  The  names  of  the  principal  paintera  who  have 
practised  engraving  in  Italy  are  Agostino  Carracci,  Stephano  della 
Bella,  Spagnoletto,  Guercino,  Salvator  Rosa,  Claude  Lorraine,  S  wane- 
veldt,  Canaletti,  Piraneai,  &c.  Ac 

In  Germany  engraving  made  more  rapid  strides  towards  excellence, 
in  the  mechanical  parta  of  it;  and  at  the  commencement  of  the 
16th  century  appeared  Albert  Diirer,  a  man  whoae  universality  of 
talent  extended  the  boundaries  of  every  department  of  art,  and  carried 
all  to  a  degree  of  perfection  previouslv  unknown  in  that  country.  In 
all  that  r^tes  to  the  executive  part  of  the  art  of  engraving  the  works 
of  Albert  Diirer  deserve  the  highest  praise.  He  carried  hia  plates 
indeed  to  a  much  higher  degree  of  finish  than  his  Italian  contemporaries, 
as  his  print  of  '  St.  Jerome  in  the  Room,'  as  it  is  called,  the  execution 
of  which  has  scarcely  ever  been  exceedetl,  will  sufficiently  attest.  To 
his  other  honours  has  been  added  that  of  being  the  inventor  of  etching 
by  corrosion,  an  art  which  has  contributed  most  powerfully  to  the 
perfection  of  engraving.  This,  however,  is  at  least  doubtful,  aa  there 
are  printa  in  the  British  Museum  (including  one  referred  to  by 
Paaaavant,  which  we  have  ourselves  examined)  and  in  other  collections, 
of  an  earlier  date  than  those  of  Diirer,  which  have  all  the  appearance 
of  having  been  etched.  The  practice  of  engraving  by  erosion  with  an 
acid  was  widely  practised  centuries  earlier,  and  there  can  be  little 
doubt  that  its  obvious  utility  would  soon  lead  the  engravers  of  plates 
for  printing  to  experiment  upon  its  capabilities.  But  if  not  the  dia- 
coverer  Diirer  was  one  of  the  earlieat  practitioners  of  the  art ;  aome  of 
the  most  celebrated  etchings  from  his  hand  being  the  prints  of '  Christ 
praying  on  the  Mount,'  1515  i  the  *  Rape  of  Proserpine,'  1516 ;  and  the 
'Cannon  Landscape,'  1518.  All  these  were  evidently  performed  in 
the  very  infancy  of  the  art,  before  the  discovery  of  stopping  out,  as  it 
is  called,  an  expression  which  will  be  intelligible  to  the  reader  on  a 
reference  to  our  account  of  the  process  of  etching.  On  examining  the 
etchings  of  Albert  Durer,  we  see  that  they  have  all  been  corroded  at' 
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one  biting  in;  which  sufficiently  explains  their  monotonous  appear- 
ance, and  proyee  that  stopping  out  was  not  understood,  or  it  would 
have  been  had  recourse  to,  as  its  advantages  could  not  have  been 
overlooked.  It  is  most  probable  that  the  defective  and  monotonous 
tone  occasioned  by  the  want  of  this  knowledge  is  the  reason  that  so 
few  corroded  etclungs  were  executed  by  Albert  Diirer,  who  must  have 
been  otherwise  fascinated  by  the  facilities  which  this  mode  of  engraving 
offered ;  as  it  is,  his  corroded  etchings  are  much  inferior  to  his  other 
works,  both  on  copper  and  wood.    [Dt^RER,  Albert,  in  Bioo.  Div.] 

The  principal  German  engravers,  after  Albert  Diirer,  are  his  pupil, 
Henry  Aldegraver,  together  with  Bartholomew  and  Hans  Sebald 
Beham,  Albert  Altdorfer,  James  Bink,  Geoi^e  Penz,  Virgil  Soils,  &c. 
But  the  history  of  pure  German  art  is  vei^  short,  for  most  of  these 
German  engravers  travelled  into  Italy  for  improvement,  attracted  by 
the  fame  of  Marc  Antonio ;  several  of  them  are  indeeid  his  reputed 
disciples ;  and  the  consequence  is,  that  the  two  schools  may  be  said  to 
have  immediately,  in  some  measure,  blended ;  as  imder  the  influence 
of  Italian  taste  the  peculiar  characteristics  of  German  art  in  a  great 
measure  disappeared.  From  the  small  size  of  the  majority  of  the  works 
produced  by  these  German  engravers,  they  are  generally  distinguished 
as  the  "little  masters,"  although  many  large  pktes  were  executed  by 
them. 

Lucas  Jacobs,  best  known  hj  the  name  of  Lucas  Van  Leyden,  was 
the  father  of  the  Dutch  and  Flemish  schools,  and  the  contemporary 
and  friend  of  Albert  Diirer,  whose  defects  he  fully  possessed,  while  he 
fell  short  of  his  excellences.  After  Lucas  Van  Leyden  the  art  was 
maintained  in  the  Low  Countries  by  the  Wierinxes,  the  Sadelers, 
whose  works  are  multifarious,  and  embrace  every  class  of  subject ;  the 
elder  and  younger  Jode ;  Cornelius,  Theodore,  and  Philip  Galle,  and 
Abraham  and  Cornelius  Bloemart.  The  latter,  perhaps  less  actuated 
by  the  conunercial  spirit  in  which  the  art  was  at  this  time  practised, 
attempted  improvements  with  success ;  and  by  working  delicate  tints 
on  the  lights,  which  had  hitherto  been  left  only  as  so  many  white 
spots,  he  brought  his  works  to  a  degree  of  finish  and  harmony  not 
previously  attained.  This  artist  studied  and  indeed  died  at  Rome, 
whither  also  Goltzius  travelled  for  improvement,  who  imparted  a 
boldness  to  engraving  which  forms  a  strixing  contrast  to  the  neat  stiff 
manner  of  his  predecessors.  Golteius  was  a  man  of  great  abilities,  and 
drew  the  human  figure  admirably ;  but  in  endeavouring  to  avoid  the 
dry  Gothic  taste  of  his  countiymen,  he  went  into  the  opposite  ex- 
treme. The  same  observations  will  apply  to  the  works  of  Sprangher ; 
and  these  faults  were  exaggerated  and  carried  to  the  extreme  of  bom- 
bast by  the  disciple  of  Goltdus,  Miiller ;  but  the  freedom  with  which 
he  handled  the  graver  is  truly  surprising.  To  Uiese  succeeded  Lucas 
Elillian,  Matham,  and  Saenredam ;  and  at  the  commencement  of  the 
17  th  century  the  two  Bolswerts,  who  had  formed  their  style  on  that  of 
Goltzius,  improved  themselves  under  the  instructions  of  Rubens. 

Etching,  at  this  i>eriod,was  practised  by  many  of  the  painters  in  the 
Low  Countries  with  great  success ;  and  we  need  scarcely  say,  that  it  is 
principally  to  this  process  that  we  are  indebted  for  those  treasures  of 
art,  the  engraved  works  of  Rembrandt :  not  that  in  his  finished  works  he 
confined  himself  to  etching ;  he  also  called  in  the  assistance  of  the 
graver  and  the  dry  point.  His  etchings  being  very  numerous,  are  of 
iinec^ual  merit ;  and  many,  the  subjects  of  which  are  of  a  sacred  or 
dignified  nature,  are  debased  by  the  vulgarity  of  the  characters  intro- 
duced :  but  notwithstanding  these  and  other  defects,  his  best  works 
are  greatly  and  deservedly  prized,  for  they  are  inimitably  fine,  and 
possess  the  excellences  of  the  best  paintings,  even  by  his  own  hand, 
m  a  degree  not  equalled  by  the  works  of  any  other  engraver.  To 
mention  the  artists  of  this  school  from  whose  mmds  we  have  etchings 
would  be  to  name  nearly  all  the  most  eminent  painters  belonging  to 
it.  Berghem,  Cuyp,  Karl  du  Jardin,  Paul  Potter,  Ruysdael,  Ostade, 
Waterloo,  Adrian  van  de  Veldt,  with  many  others,  have  all  enriched 
the  portfolio  of  the  collector  with  works  of  great  taste  and  skill. 
Among  the  more  professedly  engravers  not  already  noticed  we  must 
mention  Count  Goudt  as  possessing  extraordinary  skill,  although  he 
cultivated  the  art  less  as  a  profession  than  for  pleasure.  The  family 
of  the  Visschers  produced  many  and  excellent  works,  from  the 
pictures  of  various  masters;  and  Cornelius  Viascher  stands  particularly 
distinguished  for  the  accuracy  of  his  drawing  and  the  fidelity  with 
which  he  has  rendered  the  character  of  the  pictures  after  which  he 
engraved. 

In  France  engraving  has  been  practised  with  pre-eminent  success  in 
the  departments  of  history  and  portraiture.  The  celebrity  of  the 
school  dates  from  the  time  of  Louis  XIV. ;  for  although  several 
engravere  had  appeared  before  that  time,  it  was  only  under  the  foster- 
ing influence  of  that  monarch,  assisted  by  the  fine  taste  of  Colbert,  his 
minister,  that  a  school  arose  surpassing  in  excellence  any  which  had 
preceded  it  The  family  of  the  Audrans  produced  six  emment  en- 
graven, but  of  these  the  most  distinguished  was  Gerard  Audran.  He 
was  an  admirable  draftsman  himself ;  but  the  great  excellence  of  his 
works  in  other  respects  was  enhanced  by  the  absence  of  all  manner, 
except  such  as  belonged  to  the  pamter  after  whom  he  engraved.  He 
was  the  first  engraver  who  successfully  united,  to  any  extent,  the  use 
of  the  graver  and  the  etching  point,  and  by  thus  availing  himself  of 
the  facilities  arising  from  the  use  of  the  aquafortis,  produced  nume- 
rous works  of  great  excellence  and  some  of  prodigious  size,  among 
which  we  may  mention  the  batties  of  Alexander,  after  Le  Bnin,  eaeh 


subject  of  the  series  being  engraved  on  three  or  four  htrgp  plates. 
The  Abb^  Fontenac  remarks  of  him  that "  far  from  conceiving  that  a 
servile  arrangement  of  strokes,  and  the  too  frequenUy  cold  and  affected 
clearness  of  the  graver  were  the  great  essentials  of  historical  engraving, 
he  gave  worth  to  his  works  by  a  bold  mixture  of  free  hatchings  and 
dots,  placed  together  apparentiy  without  order,  but  with  an  inimitable 
degree  of  taste,  and  has  left  to  posterity  most  admirable  examples  of 
the  style  in  which  grand  compositions  ought  to  be  treated." 

Gerard  Edelinck,  although  bom  at  Antwerp,  may  be  fairly  con- 
sidered of  the  French  school,  and  was  an  engraver  of  the  highest 
order.  In  portrait  Nanteuil  is  no  less  celebrated  than  his  contempora- 
ries :  the  beauty  and  clearness  of  his  style  has  perhaps  never  been 
exceeded.  The  Drevets  (Peter  Drevet  in  particular)  are  scarcely  less 
distinguished ;  nor  must  we  omit  the  name  of  John  Louis  Roullet, 
whose  engraving  of  the  '  Dead  Christ  with  the  Minting  Virgin,*  after 
Annibale  Carracci,  is  one  of  the  finest  specimens  which  the  art  has 
produced.  In  addition  we  can  only  notice  the  names  of  Le  Clerc, 
Simoneau,  Chereau,  Cochin,  Dupuis,  Beauvais,  Bal^hou,  Le  Bas,  John 
George  Wille,  &c.  &c.  The  modem  and  existing  French  school  haa 
produced  very  able  engravers,  whose  chief  defect  is,  that  deviating 
from  the  course  pursued  by  Gerard  Audran  and  all  the  first  artists, 
they  allow  that  which  is  merely  mechanical  to  predominate  in  their 
works ;  and  aiming  at  great  dexterity  in  the  use  of  the  f/raver  as 
the  chief  objects,  they  make  an  ostentatious  display  of  lines,  the 
uniformity  and  regularity  of  which  often  imparts,  even  to  the  flesh, 
the  appearance  of  net-work,  when  viewed  closely. 

The  English  school  of  engraving  dates  only  from  about  the  middle  of 
the  17th  centunr,  but  for  another  century  the  engravers  who  practised 
here  were  chiefly  foreigners.  The  founder  of  tite  British  school  was 
William  Faithome  the  elder,  one  of  the  best  portrait  engraven  of  his 
age ;  he  had  able  contemporaries  and  successors,  but  engraving  was  an 
exotic  in  England  till  the  reign  of  George  III.,  when  with  a  school  of 
painting  arose  an  assemblage  of  engravers  in  all  the  departments  of 
the  art  who  may  safely  challenge  comparison  with  those  of  any  time 
or  nation. 

One  of  the  earliest  of  these  was  Hogarth,  an  artist  of  most  original 
genius,  whose  engravings  were  all  from  his  own  designs,  in  a  walk  of 
art  entirely  new.  Landscapes  had  hitherto  never  been  engraved  in  a 
satis&ctory  manner,  the  older  engravera  adhering  to  the  use  of  the 
graver  only,  which  was  inadequate  to  express  with  sufficient  freedom 
the  playful  luxuriance  of  foliage,  the  ruj^edness  of  rocks,  or  the  dash 
of  foaming  watera.  These  objects  were  first  accomplished  by  Francis 
Vivares,  who  was  a  most  accompUshed  etcher,  and  may  be  regarded  a^ 
the  father  of  English  landscape  engravers,  who  have  unquestionably 
surpassed  all  their  predecesson  in  this  department  of  art.  WooUett 
followed  in  the  same  tract,  carrying  his  landscapes  very  forward  with 
the  etching  point,  and  finishing  Uiem  only  with  the  graver.  His  best 
works  are  aknost  unrivalled ;  nor  was  ne  inferior  in  history,  as  his 
print  of  the  death  of  General  Wolfe,  after  West,  sufficientiy  attests. 

These  two  artists  carried  landscape  engraving  at  once  to  perfection. 
Browne  may  be  mentioned  as  a  worthy  follower ;  he  produced  many 
excellent  plates  after  the  old  masten,  and  sometimes  worked  in  con- 
junction with  Woollett.  In  history  and  portrait  Sir  Robert  Strange 
ably  vindicated  the  honour  of  the  art  in  this  countrry :  his  engraving 
of  flesh  has  perhaps  scarcely  been  equalled,  certainly  never  excelled  by 
any  master :  his  works  are  however  often  much  deteriorated  by  his 
defective  drawing.  Mezzotinto  engraving,  although  not  strictiy  bom 
among  us,  has  been  in  no  other  country  practised  with  a  degree  of 
success  at  all  approaching  that  attained  by  M'Ardell,  Earlom,  Smith, 
Valentine,  Green,  and  others.  Bartolozzi,  Ryland,  Sharpe,  Paul 
Sandby,  Middiman,  Milton,  Fitier,  are  among  the  most  emjppit  of 
deceased  engravera;  and  Mr.  Wilson  Lowry  is  entitied  tomost 
honourable  mention  as  a  great  benefactor  to  the  art,  by  the  invention 
of  the  ruling-machine,  an  instrument  of  great  value  for  many  pur- 
poses, and  the  operation  of  which  is  perfect.  At  present,  every  depart- 
ment of  engraving  is  filled  with  artists  of  great  abilities,  any  of  whom 
it  would  be  invidious  to  name  to  the  exclusion  of  othera  :  it  ia  enough 
to  say  that  their  talents  and  their  numbera  have  given  the  art  a  com- 
mercial importance  in  this  country  to  which  it  never  attained  in  any 
other. 

A  modem  engraving  is  usually  the  result  of  two  processes,  namely, 
of  direct  incision  with  the  graver,  or  the  dry  point,  and  of  etching  by 
corrosion.  Line  engraving  is  the  highest  branch  of  the  art,  and  that 
which  calls  into  exercise  the  full  energies  of  the  engraver.  In  it  must 
be  exhibited  ample  knowledge  of  the  resources  of  the  art,  and  a  skilful 
handling  of  the  burin.  To  produce  reiJly  fine  works,  the  engraver 
must  be  himself  not  merely  a  clever  meclumicien,  but  an  artist, 

Csess  the  eye  and  mind  of  a  painter  as  well  as  a  thorough  mastery  of 
tools.  If  he  have  the  one  as  well  as  the  other,  he  will  know  how  to 
vary  his  lines  ahnost  indefinitely  according  to  the  character  of  his 
subject,  and  the  nature  of  the  objects  he  has  to  imitate. 

The  principal  instrument  of  the  engraver  is  t^e  graver  or  burin, 
which  diffen  in  size  and  shape  according  to  the  character  of  the  line 
which  it  is  intended  to  produce ;  but  the  ordinary  graver  is  of  the  form 
of  a  quandrangular  prism,  both  square  and  lozenge-shaped,  and  fitted 
into  a  short  handle,  tiie  whole  being  about  five  inches  and  a  half  long. 
The  square  graver  is  used  in  cutting  broad  lines,  and  the  lozenge- 
shaped  for  more  delicate  ones.  JLn  making  theJncision|  it  is  pushed 
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forward  in  the  direction  of  the  line  required,  being  held  by  the  handle 
at  an  angle  veiy  alightly  inclined  to  the  plane  of  the  copper.  It  is 
requisite  that  the  grayer  be  well  tempered,  and  great  address  is  neces- 
sary in  whetting  it  for  use.  The  angle  at  the  meeting  of  the  two  lower 
sides  of  the  graver  forms  what  is  called  its  belly,  and  the  breadth  of 
the  end  is  called  its  face.  The  two  sides  which  form  the  belly  are  to 
be  laid  flat  upon  the  oil-stone,  and  rubbed  firmly  until  the  belly 
slightly  rises,  so  that  if  it  were  laid  flat  upon  the  copper  the  light 
could  be  seen  underneath  the  point ;  otherwise  it  would  be  impossible 
to  use  it  with  freedom,  as  it  would  dig  unequally  deep  into  the  copper. 
The  face  is  next  to  be  whetted,  which  is  done  merely  by  laying  the 
face  of  the  graver  flat  upon  the  stone,  with  the  belly  upward,  and 
rubbing  it  bteadily  upon  a  moderate  slope  until  it  acquires  a  very 
sharp  point,  taking  care  that  the  stone  be  properly  supplied  with  oU 
all  the  while.  The  gravers  sold  in  the  shops  are  commonly  too  hard 
for  use,  which  is  known  by  the  frequent  breaking  of  their  points : 
when  this  is  the  case  they  snould  be  tempered  by  holding  them  on  a 
red-hot  poker,  at  a  distance  of  half  an  inch  from  the  point,  until  they 
acquire  a  faint  straw  colour ;  they  should  then  be  put  into  oil  to  cool ; 
or  they  may  be  tempered  in  a  candle  and  cooled  in  the  tallow.  But  it 
is  best  not  to  be  hasty  in  tempering ;  for  if  the  graver  is  only  a  little 
too  hard,  whetting  alone  will  frequently  bring  it  into  good  condition. 
An  instrument  called  a  scraper  is  required  to  scrape  off  the  barb  or 
burr  which  is  formed  by  the  action  of  the  graver  and  dry  point.  The 
hvimisher  is  used  to  polish  the  plate  and  to  erase  any  scratches  which 
it  may  accidentally  receive,  and  also  to  make  lighter  any  part  of  the 
work  which  may  have  been  made  too  dark.  Much  of  the  tone,  air,  and 
beauty  of  finish  in  a  line  engraving  is  due  to  the  dextrous  use  of  the 
burnisher.  An  oU-ttone  is  requisite  for  shari)ening  the  instruments 
upon.  Etching-pointt  or  Tieedlea  are  nearly  similar  in  appearance  to 
sewing-needles,  but  fixed  into  handles  four  or  five  inches  long;^  some 
are  made  of  an  oval  form,  to  produce  broader  lines  with  :  their  use 
will  be  explained  when  we  are  describing  the  process  of  etching.  Dry 
point  is,  in  fact,  nothing  more  than  the  conmion  etching-needle  brought 
to  a  very  fine  point.  It  is  used  to  cut  or  scratch  the  more  delicate 
lines  with,  such  as  skies,  &c.  &c.  It  does  not,  like  the  graver,  cut  the 
copper  clean  out,  but  throws  it  up  on  each  side  of  the  line  produced 
by  its  progress  through  the  metal :  this  is  called  the  burr,  which  is 
removed  by  a  scraper.  This  burr  was  left  on  by  Rembrandt,  until  it 
wore  away  in  the  progress  of  printing,  which  it  soon  does;  but  by 
his  management  it  added  greatly  to  the  effect  of  the  etching,  and 
impressions  from  his  works  with  the  burr  on  are  much  valued.  A 
cushion  is  a  bag  of  leather  filled  with  sand ;  its  use  is  to  support  the 
plate  so  that  it  may  be  freely  turned  in  any  required  direction ;  but 
it  is  not  now  much  used  by  artists,  being  chiefly  confined  to  engravers 
of  writing.  A  rubber  is  a  roll  of  cloth  tied  up  tight,  one  end  being 
kept  in  oHve  oil.  It  is  useful  to  polish  off  more  completely  the  burr 
and  also  to  show  the  appearance  of  the  work  as  it  proceeds. 

Etching  is  one  of  the  most  important  processes  in  modern  engraving, 
almost  aU  plates  of  every  size  and  description  being  now  commenced 
by  this  process,  and  indeed  brought  by  it  to  a  very  considerable  eSect, 
and  afterwards  carried  on  to  the  necessary  degree  of  finish  and  strength 
with  the  grayer  and  dry  point.  Etching  is  the  superaddition  of  the 
chemical  process  of  corrosion  to  drawing,  when  performed  on  a  plate  of 
copper  over  which  a  substance  called  etching-ground  is  laid,  and  through 
which  the  design  is  traced  with  an  etching-needle,  so  as  to  expose  the 
surface  of  the  copper  wherever  it  has  passed.  This  etching-ground  is 
a  substance  composed  of  wax,  asphaltum,  gum  mastic,  resin,  &c.,  incor- 
porated by  melting  over  a  fire,  and  capable  of  resisting  the  action  of 
ao^fortis.  The  laying  of  the  ground,  as  it  is  caJled,  is  thus  effected : — 
TsP^te  must  be  heated  over  a  charcoal  fire,  so  that  it  may  not  be 
smoked.  For  this  purpose  a  hand-vice  is  fixed  to  the  most  convenient 
part  of  the  plate,  by  which  it  may  be  held  in  the  hand.  A  piece  of 
the  etching-ground,  rolled  into  the  form  of  a  ball,  and  tied  up  in  a 
little  silk  bag,  is  then  rubbed  over  the  surface  of  the  plate,  the  heat 
of  which  causes  the  ground  to  melt  and  come  through  the  silk  on 
to  the  copper.  In  order  to  effect  a  more  equal  distribution  of  the 
wax,  a  smaU  dabber  made  of  cotton  wool,  tied  up  in  a  piece  of  taffety, 
is  quickly  dabbed  all  over  the  face  of  the  plate  while  yet  warm,  so  as 
to  leave  the  wax  or  etching-ground  of  uniform  thickness;  the  ground 
is  then  rendered  black,  by  being  held  over  the  smoke  of  a  wax  candle, 
or,  if  necessary,  two  or  three  wax  candles  tied  together,  care  being 
taken  to  move  the  plate  about,  so  that  it  be  equally  smoked  all  over  ; 
and  this  operation  of  smoking  must  be  commenced  before  the  plate  has 
had  time  to  cooL  The  whole  operation  of  laying  the  ground  requires 
address  and  dexterity.  When  cold,  the  plate  is  now  ready  to  receive 
the  design.  To  transfer  the  design  to  the  copper,  an  outline  is  made 
with  a  black-lead  pencil  on  a  piece  of  thinnish  and  even  paper,  and  laid 
with  the  face  downwards  on  the  etching-ground;  the  whole  is  then 
passed  through  a  rolling-press,  the  effect  of  which  is  to  transfer  an 
impression  of  the  outline  on  to  the  smoked  ground.  After  this  the 
design  is  completed  with  the  etching  needles,  which  remove  the  ground 
from  the  copper  wherever  they  pass,  and  expose  it  to  the  action  of  the 
acid  during  the  process  of  biting  in,  which  is  thus  performed : — ^A  sub- 
stance called  hanking  wax,  which  when  cold  is  quite  hard,  but  which 
on  immersion  in  warm  water  becomes  soft,  and  may  be  moulded  into 
any  form,  is  first  rendered  soft  by  being  so  immersed  in  warm  water, 
and  then  banked  up  all  round  the  margin  of  the  plate,  so  aa  to  form  a 


trough  capable  of  preventing  the  escape  of  the  acid,  a  j, 
formed  at  one  comer  for  the  purpose  of  pouring  it  off  when  reqxiisite^ 
This  being  done,  the  nitric  acid,  reduced  with  water  to  the  proper 
strengih,  is  poured  on,  and  its  action  on  the  copper  becomes  visible  by 
the  rising  of  innumerable  bubbles.  The  nitric  acid  must  be  allowed 
to  continue  on  the  plate  imtil  the  fainter  parte  are  supposed  to  be 
corroded  sufficiently  deep ;  after  which  it  is  to  be  poured  off,  the  pkt« 
washed  with  water,  and  left  to  dry.  The  parts  which  are  bitten-in 
enough,  are  now  to  be  covered  with  what  is  called  stopptng-ground, 
which  is  a  mixture  of  lamp-blac]^  and  Venice  turpentine ;  this  is  applied 
with  a  camel-hair  pencil,  and  allowed  to  dry.  After  this  the  aoid  is 
again  poured  on,  and  this  process  of  stojiping-out  and  biting4n  is  re- 
peated until  even  the  darkest  parts  are  sufficiently  corroded.  After 
this  the  plate  is  again  warmed,  when  the  border  of  wax  may  be  readily 
taken  off  It  is  then  made  warm  enough  to  melt  the  ground,  which  is 
removed  by  being  wiped  with  a  rag  and  a  few  drops  of  olive  oiL  The 
work  is  now  complete,  imless  it  is  intended  to  n-n\ah  it  still  further 
with  the  graver.  We  might  offer  rules  for  the  strength  of  the  acid, 
and  state  the  length  of  time  it  ought  to  remain  on  Uie  plate,  but  we 
are  convinced  of  the  inefficacy  of  such  inatructiona.  Nothing  but 
experience,  joined  to  some  chemical  knowledge  of  the  effect  of  the 
acid,  will  avail  the  artist  on  thb  pointy  which  requires  the  greatest 
nicety  and  attention. 

Etching  on  soft  ground  is  a  mode  of  etching  formerly  much  in  use, 
by  which  imitations  of  drawings  in  chalk  and  pencil  were  produced. 
It  is  now,  to  a  great  extent  superseded  by  lithography,  which  is  more 
successful  in  attaining  the  same  objects.  Soft  groimd  etching  is  <^uito 
a  distinct  process  from 

Engraving  in  stipple,  as  practised  by  Bartolozzi,  Ryland,  and  others, 
in  imitation  of  chalk  drawings  of  the  human  figure.  Stipple  is  per- 
formed with  the  graver,  which  is  so  managed  as  to  produce  the  tints  by 
small  dots,  rather  than  by  lines,  as  in  the  ordinary  riftthod.  It  is  very 
soft  in  its  effect,  but  on  the  whole  much  inferior  to  the  more  legitimate 
mode  of  engraving. 

Engraving  on  sted  and  etching  on  sted  are  performed  in  the  same 
manner  as  on  copper ;  steel  having  of  late  years  been  often  substituted 
(for  book-plates  almost  invariably)  on  account  of  its  yielding  a  greater 
number  of  perfect  impressions,  owing  to  its  superior  hardness.  The 
engraving  is  made  on  a  plate  of  soft  steel,  which  is  subsequently 
hardened. 

A  quatinta  Engraving,  and  Engraving  in  MezzoUnto,  are  described  under 
their  respective  titles.    [Aquatinta;  Mezzotixto.] 

Engraving  on  Stone,  or  more  properly  Drawing  on  Stone,  is  de- 
scribed, with  the  cognate  process  of  Engraving  on  Zinc,  under  Litho- 
graphy. 

Etching  on  glass  is  performed  by  laying  on  the  glass  a  ground  of  bees' 
wax,  and  drawing  the  design  thereon  with  the  needle,  as  in  etching 
upon  copper.  Sulphuric  acid  is  then  poured  on,  and  fluor  spar,  or 
fluoric  acid,  sprinkled  on  it.  After  four  or  five  hours  it  is  taken  off^ 
and  the  work  cleaned  with  oil  of  turpentine. 

Oem Engraving,    [Cameo;  Iittaqlio.] 

Medal  Engraving.    [Coin;  Mbdal;  Dib-Sinkino.] 

Machine  Engraving.  All  the  kinds  of  engraving  hitherto  noticed  have 
been  manual  operations ;  the  hand  of  the  artist  has  g^ded  his  tools, 
and  the  result  has  depended  on  the  manipulative  dexterity  no  leas 
than  on  the  artistic  taste  of  the  engraver.  Within  the  last  few  years, 
however,  several  methods  have  been  introduced  of  engraving  by  the 
assistance  of  machinery,  thus  superseding  the  manual  operations  of 
the  engraver.  The  earliest  and  simplest  machine  for  engraving,  the 
Ruling-Machine,  of  Mr.  Lowry,  has  already  been  mentioned.  Its  object, 
however,  was  to  assist,  not  to  supersede,  the  engraver's  handiwork ;  its  ap- 
plication being  confined  to  skies,  plain  back-grounds,  and  other  portions 
where,  if  executed  by  the  engraver,  the  operation  was  purely  mechanical 
The  saving  of  labour  effected  by  the  nUing-machine  is  very  great,  and 
it  has  consequently  come  into  very  general  use.  But  what  is  known  as 
Machine  Engraving  is  executed  ifdiolly  by  machinery.  The  machine, 
however,  wonderful  as  are  its  operations,  is  not  capable  of  artistic  work.  It 
can  execute  designs  for  a  great  many  business  purposes,  but  its  chief 
application  hitherto  has  been  to  the  engraving  of  bank-notes.  [Bank- 
Note  Manufaoture.]  Several  machines  have  been  invented  for  this 
purpose,  but  it  would  be  of  little  use  to  describe  their  complex  me- 
chanism, if  even  it  were  open  to  description ;  but  it  is,  in  fact,  as  mu«h 
as  possible  kept  secret.  The  principle  of  aU  these  engraving  machines 
is  ^t  of  the  pantograph  [Pai7TOGRafh],  but  the  application  is  com- 
plicated by  being  united  with  that  of  the  Rose  or  Quilloche  Machine, 
a  familiar  employment  of  which  is  seen  in  the,  beautifully  carved 
{"  engine-turned  ")  lines  engraved  on  watch-cases.  Messrs.  Perkins  and 
Heath  were,  we  beUeve,  the  first  to  introduce  this  machine  practically, 
and  many  of  their  bank-notes  and  cheques  were  admirable  specimens  of 
workmanship. 

The  latest  and  most  perfect  machine  for  engraving  is  that  of 
Mr.  F.  G.  Wagner,  of  BerUn,  which  he  calls  the  "  Universal  Rose- 
Engine  or  Guilloche  Machine."  This  machine  has  besides  the  Guilloche 
apparatus)  a  centric  apparatus  connected  with  two  excentrio,  an  oval, 
an  angle,  and  two  radiating  apparatuses;  an  apparatus  connecting 
the  gmlloche  and  centric  apparatus,  an  apparatus  to  produce  spiral- 
wave  lines  in  every  different  shape,  and  a  yolute-lme  apparatus; 
and  these  all  admit  ot  bebig  used  separately,  or  in  oombination,  in  86 
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many  ways,  and  their  separate  or  con^bined  employment  can  be  bo  vari- 
ously modified  by  the  distinct  motions  of  the  carriages,  ^c,  that  a 
practically  unlimited  number  of  patterns  can  be  produced,  comprising 
an  endless  variety  of  curvedj  waving,  and  spiral  lines,  dra\m  with 
mathematical  precifiion.  "  The  machine,"  observes  Mr.  Henry  Bradbunr, 
(who  has  the  ezclusiye  possession  of  it  in  England,)  ''is  set  m 
motion  by  means  of  levers,  tooth-wheels,  and  handles,  by  which 
Ite  motive  power  has  no  influence  whatever  upon  the  correct- 
ness and  delicacy  of  the  patterns, — properties  infallibly  guaranteed 
liy  the  arrangement  of  the  machine.  Owing  to  this  simple  manipu- 
lation, the  entire  attention  may  be  concentrated  upon  the  composition 
of  patterns,  offering  a  boundleas  field  to  the  inventive  spirit.  In 
Fpite  of  the  many  apparatuses  and  actions  which  combine  to  constitute 
the  Guilloche  machine,  the  management  of  it  is  very  simple.  All  the 
X)ortion8  remain  in  constant  connection  with  one  another,  and  may,  by 
means  of  arrangements  of  a  very  simple  character,  be  immediately  set  in 
motion,  or  stopped,  as  circumstances  may  require."  The  machine  itself 
is  a  singularly  elegant  piece  of  mechanism,  and  unlike  the  earlier 
engraving  machines,  it  occupies  a  comparatively  small  space. 

MedaUic  Engraving. — In  1830,  M.  AchiUe  Collas  invented  a  machine 
for  engraving  representations  of  medals,  coins,  and  other  objects  in 
relief,  which  representations  should  aiford  to  the  eye  a  similar  appear- 
ance of  relief  to  the  medal  itself.  Shortly  afterwards,  Mr.  Sexton,  in 
America,  and  Mr.  Bate,  in  London,  invented  machines  which  efiected 
a  similar  object,  and,  as  was  said,  without  a  certain  "distortion" 
inevitable  in  the  old  machine.  A  warm  discussion  was  for  some  time 
carried  on  between  the  advocates  of  the  French  and  English  machines, 
and  their  respective  merits  even  engaged  the  attention  of  a  committee 
of  the  House  of  Commons. 

The  principle  of  all  these  machines  is  the  same.  The  process  of 
copying  medals  by  them  may  be  familiarly  illustrated  by  a  reference  to 
that  of  the  Silhouette  or  profile  machine :  that  is,  a  pointer  at  one  end  of 
a  lever  traces  over  the  object  to  be  copied,  and  a  pointer  at  the  other 
end  executes  the  copy  itself.  We  may  suppose  a  medal  to  be  laid 
down  flat,  and  that  placed  near  it  is  the  copper-plate  on  which  the 
engraving  is  to  be  made.  A  peculiar  bent  lever  touches  them  both, 
having  a  tracer-point  at  one  end  and  an  etching-point  at  the  other ;  the 
tracer-point  comes  down  vertically  on  the  medal,  whereas  the  etching- 
point  comes  nearly  horizontally  into  contact  with  the  etching-ground 
of  the  copper-plate.  When  the  tracer-point  passes  over  a  flat  or  level 
part  of  the  medal,  the  etching-point  marks  or  engraves  a  horizontal 
Hue  on  the  etching-ground ;  but  when  the  tracer  rises  over  any  of  the 
relief  parts  of  the  medal,  the  etching-point  makes  a  curved  line,  more 
or  less  convex  in  proportion  to  the  boldness  of  relief.  By  passing 
the  tracer-point  over  every  part  of  the  surface  of  the  medal,  in  parallel 
lines,  the  etching-point  is  made  to  mark  an  equal  number  of  lines  on 
the  etching-ground  of  the  copper-plate ;  but  these  latter  lines,  instead 
of  being  straight  and  parallel,  have  varying  degrees  of  curvature.  In 
passing  over  a  sloping  part  of  the  device  on  the  medal,  the  lines  in  the 
engraving  become  either  more  closelr  placed  or  more  widely  separated 
than  in  tibe  former  case,  according  to  the  direction  taken  by  the  eloped 
surface ;  they  thus  give  the  Ught-and-shade  appearance  of  a  surface  in 
relief.  In  the  original  machines,  M.  Collas  carried  the  tracing-point 
over  the  medal  vertically,  Mr.  Bate  at  an  angle  of  45*,  by  which  much 
greater  acciuucy  was  ensured.  Both  these  gentlemen  subsequently  made 
several  improvements  in  their  machines ;  and  other  machines,  differing 
in  the  details,  have  been  invented.  The  latest,  the  most  elegant  as  a 
|)iece  of  mechanism,  and  the  most  compact,  is  that  of  Mr.  Wagner,  the 
inventor  of  the  Guilloche  engraving  machine,  noticed  above.  Among 
its  advantages  are,  the  facilities  with  which  by  means  of  it  "  copies  of 
relief,  in  the  same  proportions  as  the  model,  in  augmented  or  dimi- 
nished proportions,  reversed  or  otherwise,  of  more  or  less  plastic 
exjiresaion  than  the  model,  and  of  a  different  point  of  view,  can  be 
produced." 

Electro-Magnetic  Enf/raving. — ^Among  the  multiplicity  of  projects 
which  have  been  put  forth  for  the  employment  of  electro-magnetism, 
have  been  several  for  producing  engravings.  The  earliest  machine  of 
this  kind  that  we  know  of  was  one  by  Mr.  Hansen,  a  German,  in  1854; 
one  of  the  latest,  that  of  an  American,  Mr.  Brooman,  in  1858.  In  these 
machines,  as  in  the  engraving  and  medal  machines  above  described,  the 
incision  in  the  copper-plate  is  made  by  a  graver  working  at  one  end  of 
a  bent  lever,  or  series  of  levers,  corresponding  in  its  motion  with  a 
tracing-point  at  the  other  end,  which  is  carried  over  the  design  to  be 
copied.  But  in  these  machines  the  action  of  the  graver  is  produced 
by  the  alternate  making  and  breaking  of  contact,  as  is  described 
\mder  Electro-Motivb  Machines.  In  Mr.  Hansen's  process,  the 
design  is  drawn  on 'a  metal  plate,  with  a  resined  ink  or  other  non- 
conducting substance.  In  Mr.  Brooman's,  the  pattern-plate  is  coated 
with  varnish  or  other  non-conducting  material,  and  the  design  is  drawn 
on  it  down  to  the  metal.  The  tracing-point  is  made  to  travel  succes- 
sively over  every  part  of  the  pattern-plate,  and  whenever  it  comes  in 
contact  with  a  conducting  surface  the  graver  will  be  pressed  down 
upon  the  plate  to  be  engraved,  and  the  engraving  process  will  go  on 
till  the  tracing-point  meets  with  the  non-conducting  surface,  when 
the  circuit  will  be  broken  and  the  graver  lifted  oflf  the  plate. 
This  is  continued  till  the  whole  of  the  design  is  passed  over,  when 
a  fac-simile  of  it  will  have  been  engraved.  We  are  not  aware  that  any 
of  these  electromagnetic  machines  have  been  brought  into  practical 


operation  :  the  idea  is  ingenious,  but  its  successful  application  is  very 
doubtful. 

Photograjphie  Engraving.  How  to  employ  the  Sun  as  an  engraver,  is 
a  problem  which  has  engaged  the  attention  of  many  photographers 
and  men  of  science  in  America  as  well  as  in  Europe.  The  more 
successful  of  their  processes  wiU  be  noticed  under  Photooeaphio 
Engbavino. 

Reproduction  of  Plates. — One  of  the  earliest  plans  for  reproducing 
engraved  plates  was  that  of  Messrs.  Perkins  &  Heath.  A  cylinder 
of  soft  steel  was  passed  over  an  engraved  steel-plate,  which  had 
been  properly  hardened,  until  it  received  the  impression  in  relief. 
The  cylinder  was  then  hardened,  and  being  rolled  upon  a  9ofi  steel 
plate,  transferred  to  that  a  fac-simUe  of  the  original  engraving  capable 
when  hardened  of  yielding  impressions  as  sharp  as  the  original  plate. 
Of  course,  the  cylinder  being  very  hard,  several  plates  could  be 
thus  taken  from  it.  The  process  has  been  largely  employed  for  com- 
mercial purposes,  but  not  as  far  as  we  know  for  artistic  work.  For 
both  purposes,  but  especially  for  the  latter  a  process  equally  effica- 
cious and  less  likely  to  injure  the  original  plate,  was  discovered  in 
the  Electrotype,  by  which  any  number  of  repetitions  of  a  copper 
or  even  steel  plate,  of  whatever  sise  or  delicacy  of  execution,  may 
be  produced  with  absolute  safety  and  at  comparatively  small  cost. 
The  process  is  described  under  Elbotbo-Metallurgt,  It  has  been 
extensively  employed  in  the  manufacture  of  bank-notes. 

The  singularly  ingenious  Electro-Block  process  of  Mr.  Collins,  by 
which  engraved  fac-similes  of  engravings  or  designs,  of  either  the  same^ 
a  larger,  or  a  smaller  size,  or  of  altered  form,  can  be  produced  without 
the  aid  of  a  draughtsman  or  engraver,  is  noticed  under  Earthenwarb. 
It  is  chiefly  applied  at  present  to  the  reproduction  of  blocks  for 
surface-printing,  but  it  is  also  applicable  to  the  reproduction  of 
incised  plates. 

One  of  the  most  recent  applications  of  science  to  the  art  of  engraving, 
consists  in  coating  the  engraved  plate  with  a  thin  film  of  some  other 
metal  by  means  of  the  galvanic  battery.  Attention  was  first  called  to 
this  invention  by  M.  Joubert  who  in  1858  took  out  a  patent  for 
covering  copper  plates  with  an  extremely  thin  coating  of  iron,  a 
process  which  he  designated  acieraging.  Plates  so  coated  will  yield, 
he  found,  from  5000  to  9000  impressions;  and  whenever  it  may  appear 
desirable,  the  printing  can  be  stopped  and  a  new  coating  be  applied. 
Mr.  Henry  Bradbury  shortly  afterwards  published  in  the  '  Jounaal  of 
the  Society  of  Arts'  (vol.  vii,  p.  172,  &c.),  a  method  he  had  employed 
with  success,  for  coating  engraved  plates  with  a  deposit  of  zinc,  by 
means  of  chloride  and  cyanide  of  zinc,  and  a  Smee's  battery.  A  plate 
so  coated  he  found  will  yield  from  1500  to  2000  impressions;  and 
when  it  shows  signs  of  wearing,  the  coating  can  be  removed  and 
renewed  at  pleasure,  with  great  facility  and  without  injury  te  the 
plate.  He  has  since  employed  nickel,  which  yields  5000  impressions, 
in  the  place  of  zinc,  with  equal  facility,  and'  with  little  additional 
cost. 

ENGRAVINGS.    [Copyright.] 

ENGROSSING;  copying  in  a  large  hand;  the  writing  a  deed  in 
fair,  legible  characters;  from  the  French  gromr,  to  make  bigger. 
Among  lawyers  it  more  particularly  means  the  copying  of  any  writing 
fair  upon  parchment  or  stamped  paper. 

Engrossing  also  means  the  purcnasing  of  large  quantities  of  any 
commodity,  in  order  te  sell  it  again  at  a  high  price.  It  was  formerly 
a  very  serious  offence,  but  the  statutes  making  Forestalling,  Regrating, 
and  Ingrossing  criminal,  after  being  long  in  desuetude,  have  been 
entirely  repealed.    (Blackst.  '  Com.'  Mr.  Kerr's  ed.,  vol  iv.) 

ENHARMONIC,  the  third  in  order  of  the  three  genera  of  ancient 
music.  The  enharmonic  genus  of  the  Greeks  was  distinguisheflflf 
quarter  tenes,  while  the  modem  scale  admits  these  small  intervals 
ttieoretically  only,  not  practically,  except  by  a  fiction.  Thus  o  sharp 
and  D  flat  are  with  the  modems  practically  the  same  note,  at  least  on 
keyed  instruments,  though,  strictly,  the  former  is  |J  of  the  whole  string 
sounding  o,  the  latter  {L  The  passage  from  one  to  the  other  of  these 
intervals  is  called  an  enharmonic  change,  and  a  change  of  key  so  efiected 
is  designated  by  the  term  enharmonic  modulation.    Examples : — 


ENIGMA.    [^Enigma.] 

ENLISTMENT,  a  voluntary  engagement  to  serve  as  a  private 
soldier  for  a  certain  number  of  years,  on  receipt  of  a  stipulated  sum  of 
money.  Enlistment  differs  from  enrolment,  inasmuch  as  it  is  a  volun- 
tary act,  whereas  the  latter  is,  under  some  circumstances,  rendered 
compulsory :  as  in  the  case  of  men  who  are  selected  by  ballot  for  the 
militia  in  tliis  country,  or  who  have  served  in  her  Majesty's  forces,  and 
are  enrolled  in  the  Reserve  Force  under  the  22  &  23  Vict.  c.  42,  or 
who  are  raised  by  conscription  for  military  service  generally  on  the 
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The  practice  of  impresfflUg  men  to  serve  as  soldiers,  on  sudden 
emergencies,  was  formerly  very  common  in  England  |  ami  it  is  well 
known  that  yoimg  men  were  entrapped  and  secretly  oonyeyed  away  to 
recruit  the  armies  employed  in  the  east.  The  discorery  of  this  illegal 
and  disgraceful  method  of  obtaining  soldiers  was  speedily  followed  by 
its  abolition;  and  now,  the  Indian  army,  like  her  Majesty's  other 
forces,  is  recruited  by  Yoluntaty  engagement. 

The  number  of  young  men  who  are  induced  to  enlist  by  the  ambi- 
tion of  entering  upon  a  course  of  life  which  appears  to  hold  out  a 
prospect  of  distinguishing  themselves  by  gallant  achievements  in  the 
field  is,  however,  too  small  for  the  wants  of  the  military  service ;  and 
the  allurement  of  a  boun^  must  necessarily  be  presented  in  order 
that  the  ranks  of  the  army  may  be  filled.  But  the  profession  of  a 
soldier  can  never  possess  such  advantages  as  might  induce  an  indus- 
trious man  who  can  obtain  a  subsistence  in  another  way  to  embrace 
it ;  and  it  is  to  be  r^retted  that  too  frequently  those  who  enter  the 
service  are  thoughtless  youths  or  men  of  indolent  habits  or  desperate 
fortunes.  Some  attention,  however,  to  the  character  of  a  person 
offering  himself  for  enlistment  is  necessary  if  it  be  desired  to  render 
the  service  honourable :  for  it  is  found  that  idle  and  dissipated  men 
are  with  difficulty  brought  to  submit  to  the  necessary  restraints  of 
discipline ;  their  frequent  desertions  entail  heavy  losses  on  the  govern- 
ment, and  they  often  corrupt  those  who  are  compelled  to  associate 
with  them.  When  circumstances  render  it  necessaiy  to  enlist  such 
men,  it  is  obvious  that  they  ought  to  be  distributed  in  small  numbers 
among  different  regiments,  and  quartered  in  places  remote  from  those 
from  which  they  were  taken. 

By  the  Mutiny  Act  it  is  declared  that  every  person  who  has  received 
enlisting-money,  knowing  it  to  be  such,  from  any  military  man  employed 
in  the  recruiting  service  is  to  be  deemed  to  be  enlisted  as  a  soldier ; 
but  within  forty-eight  hours,  and  not  sooner  than  twenty-four  hours 
afterwards  (any  intervening  Sunday,  Christmas-day,  or  Gk)od  Friday 
not  included),  notice  is  to  be  given  to  the  recruit,  or  left  at  his  place  of 
abode,  of  his  having  so  enlisted;  and  again,  ninety-six  hours  (any 
intervening  Sunday,  Christmas-day,  or  Qood  Friday  not  included),  but 
not  sooner  than  twenty-four  hours,  from  the  time  of  receiving  the 
money,  the  recruit,  attended  by  any  person  employed  as  aforesaid,  is  to 
appear  before  a  magistrate  (not  being  a  military  man),  when,  if  he 
declare  that  he  has  voluntarily  enlisted,  the  magistrate  is  to  question 
him  concerning  his  name,  age,  and  condition,  and  physical  capacity  to 
serve,  and  particularly  to  inquire  of  him  whether  he  is  then  serving,  or 
whether  he  have  ever  served,  in  the  army  or  navy.  The  magistrate  is 
then  to  read  to  the  recruit  the  articles  of  war  relating  to  mutiny  and 
desertion,  and  administer  to  him  an  oath  of  allegiance,  of  which  a  form 
is  given  in  a  schedule  to  the  Act ;  if  the  recruit  refuse  to  take  the  oath, 
he  may  be  imprisoned  till  he  do  so. 

But  as  the  young  and  simple  have  been  sometimes  inveigled  by 
illusory  promises,  or  persuaded,  while  deprived  of  judgment  by  intoxi- 
cation, to  enlist,  if  a  recruit,  on  reflection,  wish  to  withdraw  from  the 
engagement  into  which  he  may  have  been  surprised,  it  is  provided  by 
the  Mutiny  Act  that  when  taken  before  the  magistrate  as  above  he 
shall  be  at  liberty  to  declare  his  dissent  from  such  enlistment ;  and  on 
making  this  declaration  and  returning  the  enlisting-monev,  with  20«. 
as  smart-money,  and  all  pay  received  by  him  as  a  recruit,  he  shaU  be 
forthwith  discharged.  But  if  he  omit  within  twenty-four  hours  after 
declaring  his  dissent  to  pay  such  money,  he  is  to  be  considered  as 
enlisted,  as  if  he  had  given  his  assent  before  the  magistrate. 

If  a  recruit,  after  receiving  the  enlistment-money,  and,  after  notice 
of  having  enlisted  has  been  left  at  his  place  of  abode,  shall  abscond,  he 
may  be  apprehended  and  punished  as  a  deserter,  or  for  being  absent 
wil^ut  leave ;  and  if  it  be  discovered  that  he  is  unfit  for  active  service, 
in  consequence  of  any  infirmity  which  he  had  not  declared  before  the 
magistrate,  he  may  be  transfeired  to  any  garrison,  or  veteran  or  invalid 
battalion,  though  he  may  have  enlisted  for  some  particular  regiment. 
If  it  be  proved  that  the  recruit  concealed  the  fact  of  his  being  a  dis- 
charged soldier,  or  any  infirmity  which  incapacitates  him  for  the 
service,  or  made  any  false  representation, he  maybe  sentenced  to  suffer 
punishment  as  a  rogue  and  vagabond ;  and  if  in  consequence  of  false 
representations  he  shall  have  obtained  enlisting  money,  or  bounty,  he 
may  be  prosecuted  for  obtaining  money  under  false  pretences,  or  in 
Scotland  for  falsehood,  fraud,  and  wilful  imposition ;  and  if,  at  the 
time  of  enlisting,  he  falsely  denied  being  in  the  militia,  if  a  volunteer, 
he  may  be  committed  to  the  House  of  Correction  for  any  time  not 
exceeding  fourteen  days,  and  if  a  substitute  or  balloted  man,  for  any 
period  not  exceeding  six  months;  and,  from  the  day  in  which  his 
engagement  to  serve  in  the  militia  ends,  he  is  to  be  deemed  a  soldier  in 
the  regular  forces. 

An  apprentice  who  shall  enlist,  denying  himself  to  be  such,  is  deemed 
guilty  of  obtaining  money  under  false  pretences ;  and,  after  the  expi- 
ration of  his  apprenticeship,  he  is  liable  to  serve  in  her  Majesty's  forces; 
but  a  master  is  not  entitled  to  claim  an  apprentice  who  may  have 
enlisted  unless  the  claim  be  made  within  one  month  after  the  appren- 
tice shall  have  left  his  service,  and  unless  the  apprentice  shall  have 
been  bound  in  England  (when  not  above  fourteen  years  of  age)  for 
seven  years,  or  in  Ireland  and  the  British  Isles  (when  not  above  sixteen) 
for  five  years,  or  in  Scotland  by  regular  contract  or  indenture  for  four 
years. 

In  the  Mutiny  Act  it  is  also  enacted  that  no  man  enlisted  as  a  soldier 


is  liable  to  be  arrested  on  account  of  any  process  for  leaving  any  rela- 
tion or  child  chai^geable  to  a  parish,  or  on  account  of  any  engagement 
to  work  for  an  employer  (except  that  of  an  apprenticeship),  or  on 
aocount  of  any  debt  under  801.  It  is  enacted  that  all  negroes  or 
persons  of  colour,  although  not  bom  within  the  possessions  of  the  crown, 
who  shall  voluntarily  enhst^  and  all  negroes  purchased  for  the  crown 
previous  to  the  abolition  of  slavery,  and  all  negroes  seized  and  con- 
demned as  prise  under  the  slave  trade  Acts  and  appointed  to  serve  in 
the  army,  shall  while  serving  be  deemed  to  be  soldiers  legally  enlisted, 
and  be  entitled  to  all  the  privileges  of  natural  bom  subjects.  Every 
military  officer  acting  contrary  to  the  provisions  of  the  Mutiny  Aot^  in 
What  regards  enlisting  recraits,  is  liable  to  be  cashiered. 

During  the  reign  of  Queen  Anne  it  was  the  custom  to  enlist  recruits 
for  three  years ;  but  this  period  seems  too  short,  considering  the  time 
unavoidably  spent  in  training  the  men,  to  afford  the  government  an 
advantage  adequate  to  the  expense  of  maintaining  them;  and  the 
practice  which  aftervrards  obtained  of  enlisting  for  an  unlimited  period 
was  deemed  by  parliament  to  be  impolitic.  It  wajs  therefore  enacted 
by  the  10  &  11  Vict  c  87,  that  no  person  should  be  enlisted  for  the 
British  army  or  the  Indian  army  to  serve  in  the  infantry  for  a  longer 
period  than  ten  years ;  or  in  the  cavalry,  artillery,  or  ordnance  corps, 
for  more  than  twelve  years ;  reckoning  trom  the  day  of  attestation,  or 
on  which  the  recruit  shall  attain  the  age  of  eighteen,  whichever  is 
latest,  subject  however  to  any  order  in  council  shortening  such  period 
by  virtue  of  a  temporary  Act  subsequently  passed. 

The  advantages  of  a  limited  period  of  service  are,  that  a  greater 
number  of  recruits  are  obtained  tmder  that  condition,  probably  ^cause 
men  are  more  willing  to  engage  themselves  for  a  certain  number  of 
years  than  for  life;  and  that,  during  the  period,  opportunities  are 
afforded  of  discovering  the  chaiucter  of  a  man.  Should  this  be  such  as 
to  rendw  it  not  advisable  to  retain  him,  he  may  be  discharged  at  the 
end  of  his  time  of  service ;  while  an  additional  bounty,  strengthened  by 
the  unwillingness  of  most  men  to  leave  the  comrades  with  whom  they 
have  been  long  accustomed  to  associate,  will  probably  induce  a  good 
soldier  to  re-enlist  should  the  continuance  of  his  services  be  desired. 

By  the  6  A;  6  WilL  IV.  c.  24,  and  the  16  &  17  Vict.  c.  69,  together 
with  certain  orders  in  council  approving  and  confirming  the  re- 
commendations of  the  Board  of  Admiralty,  a  man  may  enter  himself 
on  the  books  of  the  Royal  Navy  for  a  period  of  five  years,  or  with 
increased  pay  and  other  advantages  for  continuous  and  general  service 
during  ten  years,  after  which  he  is  entitied  to  his  discluunge,  and  to  be 
sent  home  if  abroad,  unless  the  commanding  officer  should  consider 
Ills  discharge  detrimental  to  the  service.  Such  officer  is  in  that  case 
empowered  to  detain  the  man  six  months  longer,  or  until  the  emergency 
shall  cease,  and  the  man  so  detained  is  entitled  to  twopence  a  day  in 
addition  to  the  pay  of  his  rating.  The  crown  is  empowered  to  require 
by  proclamation  any  one  in  the  navy  to  continue  to  serve  for  any  time 
not  exceeding  five  years  after  the  expiration  of  his  period  of  service ; 
but  the  man  so  detained  is  entitled  to  any  boimty  offered  by  the 
proclamation. 

The  period  of  enlistment  in  the  Marines  is  determined  by  the 
10  ft  11  Vict.  c.  63  to  be  twelve  years,  subject  to  any  reduction  of  that 
period  to  be  made  by  order  of  the  Board  of  Admiralty,  in  pursuance  of 
the  20  Vict.  c.  1.  The  Board  of  Admiralty  are  also  empowered  by  the 
16  &  17  Vict.  c.  78  to  raise  a  body  not  exceeding  10,000  men  to  be 
called  the  "  Naval  Coast  Volunteers,"  to  be  enlisted  for  five  years,  to 
be  out  for  training  either  on  shore  or  shipboard  twenty-eight  days  in 
each  year,  and  to  be  liable  in  case  of  imminent  national  dsmger  to  be 
called  into  active  service  by  royal  proclamation ;  and  by  the  22  &  23 
Vict.  c.  40,  to  raise  a  reserve  force  of  30,000  men,  to  be  called  the 
Royal  Naval  Volunteers,  subject  to  similar  conditions  and  liable  to 
similar  services.  The  coast-guard  as  previously  constituted,  and 
capable  of  being  increased  to  10,000  men,  has  also  been  placed  under 
the  control  of  the  Admiralty,  and  made  subject  to  similar  discipline 
to  that  which  prevails  on  bou^  the  Royal  Navy. 

By  the  59  Qeo.  III.  c.  69  it  is  made  a  misdemeanor,  and  punishable 
accordingly,  for  any  British  subject  to  enlist,  or  consent  to  be  enlisted, 
to  serve  in  any  foreign  army  or  navy. 

ENOCH,  the  Book  of,  is  one  of  the  Hebrew  Scriptures  which,  with 
several  others,  were  designated  Apocryphal.  [Apocrypha.]  During 
the  apostolic  age  the  book  of  Enoch  was  commonly  read  by  Jews 
and  Christians.  St.  Jude,  in  his  catholic  epistie,  cites  it  as  the  work 
of  a  divine  prophet  ("Enoch  the  seventh  from  Adam  prophesied, 
saying,"  ftc.,  v.  14, 15),  so  Tertullian  ('  De  Idolatria')  refers  it  to  the 
inspiration  of  the  Holy  Spirit:  however,  in  another  treatise  ('Do 
Cultu  Foeminarum')  he  states  that  by  some  it  was  not  received. 
Irenseus,  Jerome,  and  other  fathera,  respectfully  notice  it,  though  not 
as  canonical;  and  Origen  ('contra  Celsum,'  lib.  v.)  observes  that,  in 
his  time,  it  was  not  of  great  authority  in  the  churches.  In  the 
Testament  of  the  Twelve  Patriarchs,  translated  by  Robert  Qrost- 
head,  bishop  of  Lincoln,  the  sons  of  Jacob  speak  often  of  reading  in 
the  book  of  Enoch.  It  was  extant  among  Christian  writers  until  tho 
8th  century,  when  it  appean  to  have  been  lost^  Several  fragments, 
however,  remained,  which,  with  a  few  citations  collected  from  the 
fathers  and  succeeding  writers,  supplied  the  only  data  for  the  critical 
discussions  of  learned  divines  during  several  centuries.  All  ^ese 
relics,  amounting  to  about  20,  are  inserted  in  the  '  Codex  Pseudopi- 
graphua  Vet.  Test.' of  Fabricius,  torn.  k^MQr^^^ r^-  — 
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At  the  end  of  the  18th  century  Bruce  brought  from  Abyssinia  three 
complete  and  beautiful  copies  of  the  book  of  Enoch,  in  the  Ethiopic 
knguage,  one  of  which  he  presented  to  the  Biblioth^ue  du  Roi  at 
Paris,  and-another  to  the  Bodleian  Library  at  Oxford.  Transcriptions 
and  partial  translations  into  Latin  were  made  by  Dr.  Woide  of  Oxford 
and  Dr.  Qesenius  of  Halle ;  but  the  Ethiopic  MS.,  which  at  first  ex- 
cited much  ciuiosity,  lay  undisturbed  during  more  than  a  quarter  of  a 
centuiy,  until  the  professor  of  Hebrew  at  Oxford,  Dr.  Lawrence, 
broke  in,  as  he  informs  us,  upon  its  repose,  and  published  in  1826  an 
English  Tersion  of  the  whole,  entitled  'The  Book  of  Enoch  the 
Prophet,  supposed  for  ages  to  be  lost;  translated  from  an  Ethiopic  MS. 
by  the  Rev.  Ricluird  Lawrence,  LL.D.,  archbishop  of  Cashel.'  A 
second  and  revised  edition  appeared  in  1838.  That  this  book  is 
identical  with  that  which,  in  the  primitive  ages  of  Christianity,  was 
cited  by  Jude  and  the  fathers,  is  considered  by  Dr.  Lawrence  to  be 
completely  evident.  His  critical  prolegomena  and  notes  are  incor- 
porated in  a  more  recent  translation  into  Qerman,  which  is  accom- 
panied with  a  much  larger  mass  of  learned  researches,  forming  two 
thick  volumes  8vo.  ('  Das  Buch  Henoch,  in  vollstandiger  iibersetzung 
mit  f ortiaufenden  Commeptar,  ausfiihrlicher  einleitung,  und  erlautem- 
den  excursen,  von  Andreas  Gottlieb  Hoffmann,  Doct.  Philos.  Profess. 
Theol.  an  der  Univers.  eu  Jena,'  1833.)  As  the  allegorical  statements 
of  the  book,  as  far  as  any  meaning  is  clearly  assignable,  appear  to  relate 
to  historical  events  which  extend  to  the  time  of  Herod  the  Great,  it  is 
supposed  by  those  who  reject  the  supposition  of  its  being  the  ante- 
diluvian production  of  Enoch  himself  tl^t  it  was  anonymously  written 
in  Hebrew,  shortly  before  the  commencement  of  the  Christian  era. 
(Scaliger*  and  Lawrence.)  The  subject  matter  consists  chiefly  of 
relations  of  Enoch's  prophetical  and  celestial  visions,  in  the  most 
remarkable  of  which  the  angel  Uriel  (Ixx.  et  seq.)  shows  to  the  prophet 
all  the  mysterious  scenes  in  heaven,  including  a  survey  and  explana- 
tion of  the  solar  and  lunar  revolutions  according  to  the  ancient  astro- 
logical theory.  A  view  is  also  exhibited  of  the  interior  of  hell. 
Occasionally  religious  and  moral  precepts  are  enjoined,  but  all  sense  of 
propriety  is  continually  shocked  with  such  preposterous  combinations 
that  Scaliger,  judging  merely  from  the  fragments  then  possessed, 
scrupled  not  to  designate  the  book  as  a  tissue  of  disgusting  lies  and 
nonsense.  (' Scaligeriana.')  It  commences  with  some  historical 
statements,  of  which  the  following,  from  chap.  7,  is  a  specimen  :— "To 
the  sons  of  men  were  bom  elegant  and  beautiful  daughters,  and  when 
the  angels,  the  sons  of  heaven,  beheld  them,  they  became  enamoured 
of  them,  saying  to  each  other,  *  Come,  let  us  select  wives  for  our- 
selves and  beget  children.'**  Accordingly  a  band  of  200  angels 
having  descended  on  Mount  Amon,  and  sworn  to  accomplish  this 
project,  "  they  then  took  wives,  each  choosing  for  himself ;  with  whom 
they  cohabited,  teaching  them  sorcery  and  incantations;  and  the 
women  conceiving,  brought  forth  giants,  whose  stature  was  each  three 
hundred  cubits  (450  feet) :  these,  when  they  had  devoured  all  the 
produce  of  man's  labour,  began  to  devour  men,  birds,  beasts,  and 
fishes,  eating  their  flesh  and  drinking  their  blood."  In  representing 
persons  and  events  by  animals  and  inanimate  objects  of  nature,  com- 
binations are  introduced  of  such  a  monstrous  nature,  that,  in  com- 
parison, the  metamorphoses  of  the  Pagan  mythologies  appear  to  be 
rational.  The  history  of  the  prophet  to  whom  this  book  is  attributed, 
or  rather  whose  visions  it  relates,  is  briefly  recounted  as  follows,  in 
Genesis  v.  18-24  : — Jared  at  the  age  of  162  begat  Enoch,  who  at  the 
age  of  65  begat  Methuselah,  and  afterwards  walked  with  God  800 
years,  and  begat  sons  and  daughters.  All  the  days  of  Enoch  were 
365  years;  he  walked  with  God,  and  was  not,  for  God  took  him. 
(Compare  Ecclesiasticus  xliv.  16 ;  Heb.  xii.  6.)  Prom  the  fact  of  his 
being  the  seventh  from  Adam,  from  the  number  of  the  years  of  his 
age  being  precisely  the  number  of  days  in  the  year,  and  from  several 
other  points  of  curious  coincidence,  tiie  sceptical  Boulanger  asserts,  in 
a  learned  treatise  on  the  subject  ('  Enoch,'  in '  CEuvres  Diverses '),  that 
the  name  is  but  a  variation  of  tiie  Phrygian  Annac,  a  symbolical  per- 
sonification ^  in  Sabism,  representing  the  solar  period ;  and  identical 
with  the  Oriental  Anusch,  the  Phoenician  Anac  or  Enac,  the  Etruscan 
Anus,  and  the  Latin  Janus. 

ENROLMENT,  in  law,  is  the  registering,  recording,  or  entering  a 
deed,  judgment,  recognizance,  acknowledgment,  &c.,  in  Chancery  or  in 
some  other  court  having  authority  to  receive  such  enrolments.  The 
enrolling  does  not  make  a  deed  a  record,  though  it  thereby  becomes  a 
deed  recorded ;  for  there  is  a  difference  between  a  matter  of  record  and 
a  thing  recorded  to  be  kept  in  memory;  a  record  being  the  entry  of 
judicial  proceedings  in  a  court  of  record ;  whereas  an  enrolment  of  a 
deed  is  the  private  act  of  the  parties  concerned,  of  which  the  court 
takes  Vio  judicial  notice.  Various  statutes  have  directed  instruments 
to  bo  enrolled,  the  best  known  of  which  is  the  27th  Henry  VIII.  c.  16, 
relating  to  deeds  of  bargain  and  sale  of  freehold  lands.  The  registration 
of  bills  of  sale  pBiLL  of  Sale]  is  of  the  nature  of  an  enrolment,although 
every  registration  of  a  deed  is  not.  Thus  deeds  relating  to  -property  in 
the  counties  of  York  and  Middlesex  are  registered  in  the  registrar- 
offices  there  established  by  statute  :  they  are  not  enrolled. 

^  ENSIGN,  a  commissioned  officer,  the  lowest  in  degree,  and  imme- 
dktely  subordinate  to  the  lieutenants  in  a  regiment  of  infantry.  One 
of  this  rank  is  appointed  to  each  company,  and  the  junior  ensigns  are 
charged  with  the  duty  of  carrying  the  colours  of  the  regiment.  Ensigns 
m  the  regiments  of  foot  guards  have  also  the  rank  of  lieutenantB.    In 


the  Rifle  Brigade,  Fusileer  regiments,  and  in  the  royal  corps  of  Artil- 
lery, Engineers,  and  Marines,  in  place  of  an  ensign  a  second  lieutenant 
was  formerly  attached  to  eadi  company.  The  title  of  second  lieutenant 
is  now  however  abolished,  the  title  of  ensign  being  resumed  in  the 
Rifle  Brigade  and  Fusileer  regiments ;  whilst  in  the  Artillery,  Engineers, 
and  Mannes,  all  the  subalterns  are  called  lieutenants,  those  that  would 
have  been  second  lieutenants,  however,  only  receive  second  lieutenant's 
pay. 

Among  the  Spaniards  and  Italians,  in  the  17th  century,  it  appears 
that  no  officer  existed  like  the  lieutenant  of  a  company,  whose  rank  is 
between  that  of  a  captain  and  ensign,  any  such  being  considered  super- 
fluous,  and  as  tending  to  diminish  the  importance  which  was  attached 
to  the  post  of  the  officer  who  had  the  charge  of  the  colours,  on  the 
preservation  of  which  in  action,  the  honour  of  the  regiment  was  made 
greatly  to  depend. 

When,  as  formerly,  a  battle  partook  far  more  than  at  present  of  the 
nature  of  a  melde,  the  loss  of  a  standard,  which  served  as  a  mark  for 
the  soldiers  under  each  leader  to  keep  together  in  the  fight  or  to  rally 
when  dispersed,  must  have  been  a  serious  misfortune,  and  probably 
was  often  attended  by  the  total  defeat  and  destruction  of  the  party ; 
and  hence,  no  doubt,  arose  the  point  of  honour  respecting  the  colours. 
A  French  military  author,  who  served  and  wrote  in  the  time  of 
Charles  IX.,  intending  to  express  the  importance  of  preserving  the 
colours  to  the  last,  observes  that,  on  a  defeat  taking  place,  the  flag 
should  serve  the  ensign  as  a  shroud ;  and  instances  have  occurred  of  a 
standard-bearer  who,  being  mortally  woimded,  tore  the  flag  from  its 
staff  and  died  with  it  wrapped  about  his  body.  Such  a  circumstance 
is  related  of  Don  Sebastian,  king  of  Portugal,  at  the  battle  of  Alcazar, 
and  of  a  young  officer  named  Chatelier  at  the  taking  of  TaUlebourg, 
during  the  wars  of  the  Huguenots. 

In  the  old  French  service,  the  duty  of  carrying  the  oriflamme  at  the 
head  of  the  army  was  confided  to  a  man  of  rank,  and  also  of  approved 
valour  and  prudence.    The  post  was  held  for  life. 

The  price  of  an  ensign  s  commission  in  the  foot  guards  is  1200/.,  and 
his  daily  pay  is  5*.  6d. ;  in  the  regiments  of  the  Ime  the  price  is  450/., 
and  the  daily  pay  5«.  Zd, 

ENTABLATURE.    [Column;  Greek  ARCHiTECTTrBB.] 

ENTAIL.    [Estate.] 

ENTERITIS,  InJUimmation  of  the  Iniesiines,  The  inflammatory 
affections  of  the  whole  alimentary  canal  constitute  an  extensive  and 
highly  important  class  of  diseases,  several  of  which  are  properly  desig- 
nated by  specific  names,  since  they  have  a  peculiar  seat  and  require  a 
peculiar  treatment.  Enteritis  is  one  of  these.  This  term  is  employed 
to  denote  an  acute  inflammation  of  the  external  or  peritoneal  coat  of 
the  intestines.  When  inflammation  is  seated  exclusively  or  chiefly  in 
the  peritoneal  coat  of  the  intestines,  both  the  local  and  the  oonstitu- 
tutional  affection  is  widely  different  &om  that  which  is  produced  when 
inflammation  is  seated  in  the  mucous  coat.  It  is,  therefore,  with  good 
reason  that  these  diseases  are  distinguished  by  different  names. 

The  distinctive  characters  of  enteritis  are  pain  in  the  bowels,  vomit- 
ing, invincible  constipation,  fever,  and  sudden  and  great  prostration  of 
strength. 

The  pain  is  often  exceedingly  severe,  and  is  usually  especially  acute 
about  the  naveL  The  inflammation  may  be  confined  to  a  small  portion 
of  the  intestines,  or  its  seat  may  be  very  extensive.  The  pain  is  felt 
in  the  part  in  which  the  inflammation  is  seated  :  hence  the  pain  is 
occasionally  restricted  to  a  particular  part  of  the  abdomen ;  but  for 
more  conunonly  it  is  spread  over  a  large  portion  of  it,  and,  as  has  just 
been  stated,  is  peculiarly  severe  about  the  navel.  The  pain  is  con- 
stantly present ;  it  is  never  for  a  moment  entirely  absent ;  but  it  is 
occasionally  very  much  aggravated  in  paroxysms.  It  is  always  nvily 
increased  by  pressure  over  the  seat  of  the  part  inflamed.  Tlrough 
severe  pain  be  a  very  constant  attendant  on  enteritis,  yet  occasionally 
cases  occur  in  which  the  pain  is  never  so  great  as  to  occasion  much 
alarm,  and  these  insidious  attacks  are  the  most  dangerous. 

The  vomiting,  though  occasionally  absent,  is  pretty  constantly 
present,  and  is  sometimes  frequent  and  most  distressing.  In  the  inter- 
vals between  the  acts  of  vomiting  there  is  a  sense  of  nausea.  It  has 
been  thought  that  when  the  vomiting  is  urgent,  it  is  an  indication  that 
the  inflammation  has  extended  to  the  stomach ;  but  the  inspection  of 
the  body  after  death  has  fully  shown  that  there  may  be  most  distress- 
ing vomiting  when  not  the  least  appearance  of  disease  can  be  traced  in 
the  stomach. 

Obstinate  constipation  is  a  diagnostic  mark  of  enteritis.  It  is  not, 
indeed,  invariably  present ;  but  it  is  present  in  so  large  a  proportion  of 
cases,  that  when  absent  it  must  be  considered  as  an  exception  to  the 
general  rule.  Its  absence  should  leave  no  doubt  upon  the  mind  of  the 
nature  of  the  attack  if  the  other  symptoms  are  present. 

More  or  less  fever  is  always  present.  The  skin  is  usually  hot  and 
dry,  and  the  heat  is  often  preceded  by  a  sense  of  chilliness  or  by  a 
distinct  rigor.  The  tongue  is  usually  white  and  furred ;  there  is  much 
thirst,  and  the  pulse  is  quick,  small,  sharp,  and  incompressible. 

The  expression  of  the  countenance  is  peculiar.  The  features  are 
sharp  and  compressed ;  in  severe  cases,  and  in  almost  all  cases  in  the 
advanced  stage,  quite  sunk.  The  expression  is  anxious  and  wild,  and 
the  first  glance  conveys  to  the  beholder  an  irresistible  conviction  that 
the  individual  is  laboiu*ing  under  some  intense  internal  diseasa 

The  impression  upon  tiie  powers  of  life  is  so  great  and  rapid  that 
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he  patient  is  far  laore  exhausted  after  a  few  hours*  iUness  in  this 
disease  than  after  an  attack  of  as  many  days'  duration  in  most  other 
acute  maladies.  This  rapid  and  extreme  prostration  is  highly  charac- 
teristic of  enteritis ;  and  if  it  be  combined  with  any  one  of  the  symptoms 
which  have  been  described,  should  leave  no  doubt  of  the  existence,  in 
an  intense  form,  of  one  of  the  most  dangerous  diseases  to  which  the 
human  body  is  subject. 

As  the  inflammation  advances,  the  pulse  becomes  more  rapid  and 
feeble ;  the  abdomen  swollen,  tense,  and  tympanitic ;  the  prostration 
increases ;  the  skin,  instead  of  'being  hot,  becomes  cold  and  clammy, 
and  the  extremities,  more  especially,  are  cold. 

The  inflammation  has  a  peculiar  tendency  to  terminate  in  gangrene. 
Before  this  event  happens,  it  is  usually  conceived  that  the  inflammatory 
action  extends  from  the  peritoneal  to  the  muscular  coat,  and  that  in 
the  most  intense  cases  all  the  coats  of  the  intestine  become  involved. 
The  signs  that  mortification  has  taken  place  are,  cessation  of  pain, 
hiccup,  increased  frequency  and  weakness  of  the  piilse,  greater  collapse 
of  the  countenance,  and  increased  prostration.  But  it  is  remarkable, 
that  often  when  the  patient  dies  under  the  ordinary  symptoms  of  mor- 
tification, on  the  examination  of  the  intestine  after  death,  nothing  can 
be  detected  but  the  usual  appearances  of  inflammation ;  there  is  no 
trace  of  a  gangrenous  spot ;  death  is  produced  by  the  intensity  of  the 
inflanunation. 

The  brain  usually  remains  unaffected  to  the  end;  the  mental  faculties 
are  but  little  impaired ;  but  sometimes,  as  the  disease  advances,  the 
mind  becomes  confused  and  wandering,  and  occasionally  delirium  sets 
in  early, — a  certain  sign  that  the  disease  is  of  extraordiiiary  intensity. 

The  exciting  causes  of  the  disease  are,  acrid  and  indigestible  matters 
taken  into  the  stomach  in  large  .quantitv ;  habitual  fuU  living  on 
highly  seasoned  food ;  the  accumulation  of  hardened  faeces ;  cold  drinks, 
especially  when  the  body  had  been  previously  overheated.  But  perhaps 
the  most  common  cause  of  the  disease  is  cold,  combined  with  moistute, 
applied  either  directly  to  the  abdomen,  or  to  the  body  generally,  and 
more  especially  to  the  lower  extremities.  It  is  also  fi^uently  super- 
induced by  strang^ulated  hernia ;  and  on  the  sudden  occurrence  of  the 
symptoms  of  enteritis  the  abdomen  should  always  be  carefully  examined, 
with  a  view  to  ascertain  whether  hernia  be  present.  It  may  also  be 
caused  by  an  event  which  cannot  be  known  until  after  death, — the 
involution  of  one  fold  of  the  intestine  within  another  (intus-susoeption 
or  volvulus),  so  as  to  occasion  a  complete  obstruction  to  the  passage  of 
the  contents  of  the  bowels. 

Enteritis  can  scarcely  be  confounded  with  any  other  disease  excepting 
colic,  and  the  relation  between  these  two  affections  is  so  close  that 
severe  colic  is  very  apt  to  lapse  into  enteritis;  and  this  it  is  very 
important  that  the  practitioner  should  bear  in  mind.  But  when  colic 
exists  as  a  distinct  disease  it  is  clearly  distinguished  from  enteritis  by 
the  absence  of  fever,  and  of  the  prostration  so  characteristic  of  enteritis; 
by  the  occurrence  of  the  pain  more  decidedly  in  paroxysms  with  inter- 
vals of  complete  ease ;  by  the  diminution,  not  the  increase,  of  the  pain 
on  pressure,  and  by  the  strikingly  different  state  of  the  pulse. 

Enteritis  may  attack  persons  of  all  ages,  from  the  infant  a  day  old 
to  the  man  who  reaches  the  extreme  term  of  human  life.  It  may 
occur  at  all  seasons  of  the  year.  Its  attack  is  often  sudden,  and  it 
sometimes  ^proves  fatal  with  frightful  rapiditv.  It  is  by  no  means 
uncommon*  for  a  person  apparently  in  sound  health  to  be  destroyed 
by  this  disease  within  twenty-four  hours  from  the  commencement  of 
the  attack. 

Hence  the  importance  of  a  knowledge  of  its  early  symptoms,  and  the 
necessity  of  attacking  it  with  the  utmost  promptitude  and  vigour.  The 
ordinary  remedies  for  inflammation  must  be  employed  with  decision. 
Th^haracter  of  the  pulse,  the  sunk  countenance,  the  prostration  of 
st^Vgth,  may  appear  to  contra-indicate  blood-letting ;  but  these  are 
false  incQcations,  and  if  regarded,  the  event  will  be  fatal.  After  a 
copious  bleeding  the  pulse  often  (Uminishes  in  frequency  and  increases 
in  strength;  the  expression  of  the  countenance  improves,  and  the 
vital  energies  recover,  as  if  the  system  were  relieved  of  an  oppressive 
load.  Bleeding  must  be  carried  as  far  as  possible,  until  it  appears  to 
have  made  an  impression  upon  the  inflammatory  action.  It  is  a  very 
useful  practice  to  bleed  from  the  arm  two  or  three  times  in  succession, 
after  an  interval  of  two  or  three  hours,  if  the  symptoms  of  inflamma- 
tion do  not  abate. 

It  is  without  doubt  highly  desirable  to  procure  evacuations  from  the 
bowels ;  but  the  disease  is  to  be  cured  by  the  removal  of  the  inflam- 
mation, not  by  opening  the  bowels.  Death  often  takes  place  though 
the  bowels  are  opened,  and  the  fatal  event  is  not  unfrequenUy 
hastened,  if  not  brought  about  by  the  acrid  nature  of  the  cathartics 
given  to  r^nove  the  constipation.  These  acrid  cathartics,  if  they  open 
the  bowels,  do  not  necessarily  save  the  patient ;  and  if  they  do  not 
open  the  bowels  they  greatly  increase  the  inflammation.  Only  the 
mildest  aperients  should  be  employed.  This  is  one  of  the  diseases  in 
which  the  judicious  employment  of  calomel  and  opium  is  attended 
with  the  best  results. 

Colic  is  often  converted  into  enteritis,  or  a  case  of  enteritis  mistaken 
for  colic  is  frightfully  aggravated,  by  taking  spirituous  cathartics,  as 
tincture  of  rhubarb,  for  the  relief  of  the  pain.  In  no  case  whatever 
should  any  vinous  or  spirituous  cathartic  be  taken  for  pain  in  the 
bowels,  however  slight,  without  the  sanction  of  a  medical  man. 
Persons  continually  sacrifice  their  lives  by  taking  brandy,  or  a  large 
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dose  of  some  tincture,  for  what  they  call  spasm  of  the  stomach  or 
bowels.  The  so-called  spasm  oftentimes  is  inflammation,  which  the 
stimulus  of  the  alcohol  increases  to  such  a  degree  that  the  disease  is  no 
longer  to  be  restrained  by  any  remedies  that  can  be  employed. 

Inflammation  of  the  mucous  membranes  of  the  intestines,  oaUed 
enteria,  or  enteritis  ertfthemoidea  ia  attended  with  a  different  set  of 
symptoms.  In  this  case,  the  bowels  are  generally  relaxed.  There  is 
griping  pain  which  is  generally  referred  to  the  umbilicus  or  right  iliac 
I>orea.  There  is  inclination  to  sickness,  and  the  bowels  are  frequently 
distended  with  flatus.  There  is  coldness  of  the  surface,  with  frequent 
shivering.  The  tongue  is  moist,  but  viscid,  clammy,  and  furred. 
The  abdomen  is  not  tender  when  pressed,  but  there  is  a  general  sense 
of  uneasiness.  The  stools  are  at  first  feculent  and  large,  but  afterwards 
become  scanty,  frequent,  and  watery,  containing  undigested  food,  and 
sometimes  blood. 

In  these  cases  the  mucous  membrane  is  highly  congested,  and 
tdceration  is  constantly  present. 

The  treatment  consists  of  bleeding  by  leeches,  waim  fomentations, 
acting  on  the  bowels  by  gentle  purgatives  combined  with  opiates. 
Where  the  pain  is  violent  opium  should  be  given  to  relieve  the  pain. 

ENTOMO'LOOY,  that  branch  of  science  which  treats  upon  insects. 
The  term  entomology  literally  signifies  a  discourse  upon  insects,  it  being 
derived  from  the  two  Greek  words,  intomon,  an  insect,  and  logos,  a 
discoiu^se. 

The  term  entoma  was  first  applied  to  these  animals  by  Aristotle,  and 
is  synonymous  with  the  Latin  word  insecta  (whence  is  derived  the 
English  name  insects),  both  having  reference  to  a  striking  character 
exhibited  in  the  insect  tribe,  that  of  having  the  body  insected,  or,  as  it 
were,  cut  and  divided  into  nimierous  segments. 

ENTOZOA.    [Worms.] 

ENTRESOL,  a  French  term  used  to  signify  a  floor  between  other 
floors.  The  entresol  consists  of  a  low  apartment  or  apartments,  usually 
placed  above  the  first  floor.  The  Italian  form,  mezzanine,  is  now 
perhaps  more  frequently  employed  than  the  French  one;  and  the 
mezzanine  is  in  London  often  placed  above  the  ground  floor.  In 
street  architecture  it  is  desirable  to  form  the  basement  story  on  a 
scale  of  grandeur,  and  in  so  doing  a  greater  space  than  necessary 
would  frequently  be  given  to  the  first  floor,  if  it  were  not  for  the 
entresoL 

There  is  a  good  example  of  an  entresol  in  the  Regent  Street  Quadrant 
in  London,  and  it  has  been  introduced  in  many  other  cases  where  the 
lower  floor  has  been  intended  for  shops.  The  entresol  is  a  frequent 
feature  in  the  architecture  of  Paris. 

ENTRY  (from  the  French  entrSef  and  Latin  intrare,  to  enter),  in 
Law,  is  a  taking  possession  by  the  legal  owner  of  lands  and  tenements 
when  another  person  is  wrongfully  in  possession  of  them.  At  the 
conmion  law  this  might  be  effected  by  force ;  but  as  it  was  the  cause 
of  great  abuses,  forcible  entries  were  made  punishable  by  fine  and 
imprisonment  by  two  statutes  of  Richard  II.,  which  were  enlarged  by 
the  statute  8  Henry  YI.  c.  9. 

The  effect  of  an  entry  was  formerly  to  keep  alive  the  assumed  right 
of  the  person  making  the  entry  to  the  premises  he  entered  on.  This 
was  effected  by  an  annual  repetition  of  the  entry,  which  was  called 
continual  claim.  The  party  availing  himself  of  this  summary  process 
entered  upon  some  part  of  tile  property  claimed,  and  formally  declared 
that  thereby  he  took  possession  of  the  whole;  and  the  entry  was 
repeated  in  each  county  in  which  the  lands  lay. 

The  statute  3  &  4  WiU.  lY.  c.  27,  in  effect  abolished  this  practice 
by  making  twenty  years'  possession  a  good  title  to  land,  and  at  the 
same  lime  abolishing  th^  ancient  writs  of  entry,  which  the  contintMl 
daim  above  alluded  to  entitled  the  party  to  bring  at  anv  time.  An 
entry  on  lands  has  accordingly  no  ^ect  now,  unless  the  tenant  in 
possession  admits  the  right  of  the  person  making  the  entry,  the  effect 
of  which  is  that  he  isg^t  once  in  possession  of  the  property.  When 
the  right  is  At  admitted,  the  entry  has  no  effect,  and  the  claimant 
must  proceed  by  ejectment. 

Entry,  forcible,  is  an  entry  made  with  a  strong  hand,  with  unusual 
weapons,  an  unusual  number  of  servants,  or  wil£  menace  of  life.  If 
effected  with  violence,  and  the  entry  only  amounts  in  law  to  a  trespass, 
it  is  not  within  the  meaning  of  the  statutes  of  Richard  11.  above 
referred  to.  The  remedy  for  parties  aggrieved,  and  the  mode  of 
obtaining  restitution,  is  either  by  an  action  at  law,  by  indictment,  or 
by  justices  of  the  peace  upon  the  view.  If  made  by  more  than  three 
persons,  they  may  be  proceeded  against  as  in  case  of  a  riot. 

Entry,  the  writ  of,  was  the  ancient  method  of  gaining  possession  of 
disputed  propertv  by  trying  the  titie  of  the  occupant.  This  writ  was 
directed  to  the  oaeriff,  requiring  him  to  command  the  tenant  that  he 
render  to  the  demandant  the  premises  in  question.  The  tenant  there- 
upon was  either  compelled  to  deliver  up  the  possession  of  the  land,  or 
to  show  cause  why  he  refused  to  do  so.  This  might  be  done  by  juisli- 
fying  his  own  titie  or  that  of  others  under  whom  he  chtimed.  The 
cuaims  of  the  respective  parties  were  then  tried  before  a  jury,  and  the 
possession  of  the  land  was  awarded  to  him  who  produced  the  dearest 
evidence  of  his  right. 

There  were  several  writs  of  entry  both  at  the  common  law  and  by 
statute,  but  they  appear  to  have  long  &llen  into  disuse  before  their 
final  abolition  by  the  stat.  3  &  4  Will.  lY.  c.  27.  The  learning  respect- 
ing  them,  which  is  somewhat  curious,  may  be  found  in  Reeve's 
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'History  of  the  Engliflh  Law.'    (Blaclut.,  'Comm./  Mr.  Kerr's  ecL, 
v.u.,p.  191;  V.  iii.  p.  183.) 

ENVELOPE- MAKING.  Until  the  introauction  of  the  great 
change  in  the  postal  arrangements  of  the  United  Kingdom  about 
twenty  years  ago,  enyelopes  for  letters  were  very  little  used.  There 
was  sufficient  reason  for  this,  seeing  that  double  postage  was  charged 
for  any  letter  consisting  of  two  pieces  of  paper.  The  letters  them- 
selves were  directed  and  sealed,  or  wafered,  vdthout  exterior  coverings. 
When,  however,  letters  were  charged  only  with  a  postage-rate  by 
weight,  the  same  obstacle  did  not  exist;  and  it  disappeared  entirel^r 
when  the  penny  rate  commenced,  whereby  a  moderately  sized  letter 
and  its  envelope  could  both  be  conveyed  to  any  part  of  the  United 
Kingdom  for  one  penny.  In  1839,  just  before  these  changes  were 
made,  the  letters  posted  in  or  passing  through  the  whole  kingdom 
were  about  76,000,000  annually ;  since  which  time  they  have  riaen  to 
528,000,000  in  1858,  under  the  influence  of  cheapne8s  and  efficiency. 
The  manufacture  of  envelopes  has  hence  become  a  matter  of  some 
importance ;  for  nearly  all  letters  are  now  enclosed  in  such  covers, 
except  certain  official  kinds.  The  number  of  envelopes  actually  made 
is  not  correctly  known  ;  for  large  numbers  are  xised  for  purposes  which 
do  not  bring  them  within  notice  of  the  postal  authorities.  The  French 
used  envelo(>es  before  they  were  much  employed  in  England ;  and  the 
Americans  send  over  lai^ge  quantities  made  of  a  peculiar  kind  of  drab 
or  buff  paper ;  but  the  great  proportion  are  of  home  production,  and, 
in  the  present  day,  machine-made.  At  first,  a  luoid-method  was 
adopted  for  cutting,  folding,  and  gumming.  The  sheets  of  paper  were 
in  the  first  place  shaped  by  sharp  cutters,  acting  against  the  edges  of 
guide-plates,  and  penetrating  several  layers  of  paper  at  once.  The 
ebaped  pieces  were  then  folded,  something  in  the  same  way  as  the 
sheets  of  paper  for  bookbinding ;  an  expert  worker  could  fold  three 
thousand  in  a  day,  but  not  so  uniformly  and  symmetrically  as  they  are 
now  folded  by  machine.  The  gamming,  and  the  embossing  on  the 
loose  flap,  were  subsequent  operations.  Envelopes  are  still  made  in 
this  way ;  but  there  are  no  means  of  knowing  what  ratio  they  bear  to 
those  made  by  machine. 

Although  the  extensive  use  of  envelopes  began  in  1840,  and  the 
ingenuity  of  inventors  was  soon  afterwards  directed  to  the  possi- 
bility of  producing  an  envelope-making  machine;  it  was  not  until 
1851  that  the  public  became  familiar  with  the  results.  Messrs.  De  la 
Rue's  envelope-machine  was  one  of  the  most  attractive  objects  at  the 
Great  Exhibition  in  Hyde  Park — throwing  off  its  three  thousand 
envelopes  per  hour,  and  showing  how  much  may  now  be  effected  by 
the  labour  of  one  or  two  persons.  There  was  another  machine  exhi- 
bited, and  many  specimens  of  envelopes  unaccompanied  by  any  notice 
of  the  mode  of  manufacture ;  but  the  one  above  adverted  to  was  that 
to  which  attention  was  most  deservedly  directed. 

This  highly  ingenious  machine,  the  joint  invention  of  Mr.  Warren 
de  la  Hue  and  Mr.  Edwin  Hill,  was  patented  in  1845  ;  and  to  it  were 
made  certain  additions  which  were  the  subject  of  another  patent  in 
18^9.  The  paper  is  not  cut  to  the  proper  lozenge  or  diamond  shape 
by  the  machine  itself,  but  by  a  cutting  apparatus  used  separately. 
Nor  does  the  machine  feed  itself  with  these  blanks ;  it  is  fed  by  an 
attendant  at  the  rate  of  about  sixty  a  minute.  When  the  blanks  have 
been  cut  out,  and  embossed  with  any  device  that  may  be  chosen,  each 
one  is  placed  in  turn  on  a  small  table  or  stand.  A  compound  box  or 
plunger  descends,  presses  the  paper  into  a  recess,  and  makes  four 
creases  in  it,  in  such  way  that  four  flaps  stand  upright.  Four  folding 
levf  rs,  which  act  the  part  of  fingers,  then  descend  one  after  another, 
and  fold  the  four  flaps  of  the  envelope.  After  the  end  flaps  have  been 
turned  down,  however,  and  before  the  side  flaps  are  similarly  treated, 
a  gumming  apparatus  moves  forward,  and  applies  a  little  gum  to  those 
parts  which  are  to  be  fastened  together.  This  gumming  apparatus  is 
beautifully  contrived;  an  endless  band  moves  through  a  trough  of 
gum  or  adhesive  composition,  takes  up  a  portion  and  imparts  it  to 
a  sort  of  printing-lever,  which  in  its  turn  transfers  the  gum  to  the 
paper.  When  this  is  completed,  the  gumming  apparatus  withdraws, 
and  the  folding  levers  press  down  the  remaining  flaps  of  the  paper. 
The  automatic  action  of  the  machine  instantly  removes  the  finished 
envelope,  to  make  way  for  another.  To  prevent  the  flaps  from  flymg 
open  again  while  the  gum  is  yet  moist,  each  envelope  is  transferred  to 
the  bottom  of  the  heap  already  made,  so  as  to  receive  pressure  for  a 
short  time ;  two  levers  acting  like  fingers,  tipped  with  india-rubber  to 
render  them  slightly  adhesive,  draw  the  envelope  sideways,  and  carry 
it  to  a  point  where  an  endless  band  takes  it  under  a  roller  to  receive  a 
slight  pressure,  and  then  deposits  it  at  the  bottom  of  a  previously 
made  heap  of  envelopes,  lifted  up  for  that  purpose.  Bv  a  little  adjust- 
ment of  the  mechanism,  the  folders  can  be  adapted  for  envelopes  of 
different  sizes.  As  the  feeding  of  the  machine  must  be  as  rapid  as 
the  cycle  of  operations,  any  failure  in  it  would  produce  mischief ;  if  a 
blank  were  not  deposited  on  the  proper  spot  at  the  proper  instant,  the 
gum  would  wet  the  small  table,  and  thus  spoil  the  next  envelope ;  and 
at  the  same  time  a  disarrangement  of  the  finished  heap  would  take 
place.  The  attendant  is  provided  with  means  for  avoiding  these  two 
evils,  without  Htopping  the  machine.  One  machine  can  make  30,000 
envelopes  in  a  day. 

Another  envelope-making  machine,  exhibiting  great  ingenuity,  was 
patented  by  M.  IWmond,  in  1849.  and  was  afterwarda  purchased  by 
Messrs.  Dickinson,  to  be  used  in  their  paper  works  at  King's  Langley. 


This  machine  is  self-feeding.  A  hoUow  arm,  moving  backwards  and 
forwards,  is  alternately  exhausted  and  fiUed  with  air  ;  in  its  exhausted 
state,  it  comes  down  gently  upon  a  heap  of  paper  blanks,  one  of  which 
slightly  adheres  to  it  by  a  species  of  suction ;  the  arm  moves  on, 
becomes  filled  with  air,  and  drops  the  blank  on  a  moveable  table.  The 
blank  is  then  pressed  against  two  pieces  of  sponge  saturated  with  gum, 
by  which  it  is  gummed  just  in  the  right  places  for  fastening.  After 
this,  the  folding  is  effected  by  a  combination  of  plungers  and  folding- 
levers.  The  machine  is  more  automatic  than  De  la  Rue  s  in  regard  to 
the  feeding,  but  not  so  much  so  in  the  pressing  and  final  removal  of 
the  envelopes. 

There  are  other  envelope-making  machines  which  have  been  patented, 
but  which  need  not  receive  any  lengthened  notice  here.  Messrs.  Pollard 
and  Mumby's  machine  is  intended  to  effect  the  feeding,  gunmiing, 
stamping,  folding,  and  delivering,  all  by  the  aid  of  one  person.  The 
blank  is  fed  upon  a  folding-box,  and  gunmted  on  the  lower  flap.  At 
the  same  time  it  is  embossed  or  stamped  on  the  opposite  or  seal  flap,  and 
with  the  maker's  name  on  one  of  the  end  flaps.  A  f  olding-plimger  then 
descends  into  the  folding-box,  driving  up  the  edges  of  the  paper  into  a 
I  vertical  position  ;  the  plunger  then  rises ;  and  spring  incliners  give  the 
necessary  inclination  to  the  fls^M.  The  plunger  descends  again,  and 
presses  down  the  flaps  on  the  gummed  surface.  The  envelope  finally 
falls  from  the  box  upon  a  moveable  bottom.  Shaw's  enveloi)e  machine 
was  intended  by  its  inventor  as  an  improvement  on  R^mond's.  It 
has  an  adhesive  substitute  for  the  pneumatic  feeder,  which  takes  the 
blanks  one  by  one  off  the  heap ;  this  substitute  is  made  of  india- 
rubber  treated  with  turpentine.  There  are  also  elastic  revolving 
surfaces  acting  in  conjimction  with  the  plunger ;  four  rollers  covered 
with  india-rubber  form  the  sides  of  the  folding-box;  and  a  plunger 
drives  the  blank  down  between  the  rollers.  In  Addenbrookes  pa- 
tented machine,  an  attendant  places  the  blanks  on  a  feeding-table, 
adjusts  it  by  guide  studs,  and  works  a  treadle.  A  compUcated  system 
of  rollers,  arms,  excentrics,  springs,  levers,  flies,  screws,  fingers,  and 
plungers  is  set  in  action ;  a  gum-box,  g^m-distributor,  and  gum-pad 
do  one  part  of  the  work ;  after  which,  the  creasing  and  folding  are 
effected  nearly  in  the  same  manner  as  in  the  machines  already  described. 
The  envelopes  are  finally  deposited  on  an  endless  band,  which  carries 
them  away  to  a  receptacle.  Keith's  envelope-machine,  like  most  of 
the  others,  requires  that  the  blanks  should  be  fed  in  by  hand ;  they 
are  creased  by  the  descent  of  a  plunger  into  a  oreasing-box ;  a  partial 
exhaustion  of  air  then  holds  the  paper  in  the  box  while  the  plunger 
rises.  The  box  then  advances  to  another  plunger,  for  folding  and 
pressing  the  flaps;  this  second  box  has  projecting  ididing  pieces,  which 
first  tiun  down  one  of  the  flaps,  and  then  lay  the  end  m^  upon  it. 
There  is  an  air-exhausting  apparatus  connected  with  the  plungers. 

ENVOY,  a  diplomatic  minister  or  agent,  inferior  in  dignity  to  an 
ambassador,  but  generally  invested  with  equal  powers.  [Ambassador 
Diplomacy.] 

EOS  ('Hfitfs),  in  Greek  mythology,  the  Goddess  of  the  Morning ;  the 
Aurora  of  the  Romans.  The  daughter  of  Hyperion  and  Theia,  and 
the  sister  of  Helios  and  Silene,  it  was  her  task  to  precede  the  chariot  of 
the  sun,  and  announce  the  coming  day.  Bv  Tithonus  she  was  the 
mother  of  Memnon  and  Emathion.  She  urged  Zeus  to  render  Tithonus 
immortal ;  but  having  forgotten  to  ask  that  he  should  retain  his  youth, 
he  at  length  wither^  away  and  she  changed  him  into  a  cricket.  She 
carried  off  Cephalus  from  Mount  Hymettus,  and  became  by  him  the 
mother  of  Phaeton,  but  eventually  allowed  him  to  return  to  his  wife 
Procris.  The  splendour  of  Eos,  or  Aurora,  was  a  frequent  theme  of 
the  Greek  and  Roman  poets.  She  was  also  a  favourite  with  the 
ancient  artists.  There  are  many  representations  of  her  both  in 
sculptures  and  on  vases.  The  carrying  off  of  Cephalus  occurs  ^l^ 
quently.  Sometimes  she  is  represented  in  a  magnificent  quadriga^^^ 
others  guiding  the  horses  of  the  sun ;  or  again  preceding  or  pursuing 
Orion. 

EPACT,  the  number  of  days  in  the  moon's  age  at  the  beginning  of 
the  year. 

EPAULEMENT  is  the  term  properly  applied  to  the  mass  of  earth, 
about  7  feet  6  inches  high  and  18  or  20  feet  thick,  which  is  raised  for 
the  purpose  of  either  protecting  a  body  of  troops  from  the  enemy's 
fire,  or  of  forming  a  wing  or  shoulder  of  a  battery  to  prevent  the  guns 
from  being  dismounted  by  an  enfilading  fire.  It  is  in  fact  the  term 
applied  to  many  works  of  merely  passive  defence.  The  term  is  occa- 
sionally, improperly  however,  used  to  designate  the  whole  mass  of 
earth  or  other  material  which  protects  the  guns  in  a  battery  both  in 
front  and  on  either  flank ;  and  it  can  only  be  distinguished  from  a 
parapet  by  being  without  a  banquette,  or  step,  at  the  foot  of  the 
interior  side,  on  which  the  men  stand  to  fire  over  a  parapet.  That 
part  of  the  epaulement  which  is  between  every  two  embrasures  is  called 
a  merlon ;  and  the  part  under  the  embrasure  is  called  the  genouiU^re. 

EPHEMERIS  (i^ntpiSf  from  ^iri,  and  vfiipa)  a  name  given  io 
almanacs,  from  their  containing  matter  for  each  day.  In  astronomy  it 
is  usual  to  call  any  table  which  assigns  the  place  of  a  planet  for  a 
number  of  successive  days  an  ephemeris  of  the  planet.     [Almanac] 

EPHESIANS,  ST.  PAUL'S  EPISTLE  TO  THE,  is  the  fifth,  in 
numerical  order,  of  the  fourteen  apostolical  letters  of  St.  Paul,  con- 
tained in  the  winon  of  the  New  Testament.  Throughout  the  primitive 
aj^os  of  Christianity  it  was  regarded  by  the  principal  fathers  as  being 
of  genuine  and  sacred  authority.    According  to  Dr.  Lardner  (*  Credi- 
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bility  of  Gosp.  Hist./  voL  ii.)  the  writings  of  Ignatius,  who  was 
8t.  Paul's  contemponury,  contain  soTen  dtations  from  this  epistle.  It 
is  also  cited  by  Irenseus,  Clemens  AlezandrinuB,  TertuUian,  Origen, 
and  many  subsequent  Christian  writers.  There  were,  however,  several 
important  and  numerous  sects,  as  the  Nazarenes  or  Ebionites,  and  the 
Severians,  EncratifceB  and  other  followers  of  Tatian,  who,  in  the  1st  and 
2nd  centuries,  denied  both  the  genuineness  and  the  authenticity  of  this 
and  the  other  writings  of  St.  Paul;  rejecting  them  as  a  tissue  of  errors, 
and  denouncing  St.  Paul  himself  as  an  apostate,  and  a  perverter  of  the 
original  system  of  Jesus  of  Nazareth.  (Origen  '  contra  Celsum,'  1.  v. ; 
Euseb. '  Ecclee.  Hist.,'  L  iii.,  c.  21  and  27 ;  Epiphanius,  '  Haeres.,'  80 ; 
Hieron.  'in  Math.,'  o.  12  ;  Nicephorus,  '  Hist.  Eiccles.,'  1.  iv.,  c.  4,  L  v., 
0. 12 ;  Toland's  'Nazarenus,'  p.  25-29.)  .  A  second  epistle  of  St.  Paul 
to  the  Ephesiajis  is  mentioned  by  Jerome  ('  De  Scriptoribus  Eocles.') 
and  by  Epiphanius  ('  Horn.'  42).  The  place  and  date  generally  assigned 
to  this  epistle  by  biblical  critics  are  Rome,  ▲.D.  61,  that  is,  in  the  first 
year  of  the  apostle's  imprisonment  at  Rome  (ch.  iii.  1,  ch.  iv.  1, 
ch.  vi.  20,  and  the  postscript).  Much  has  been  written  by  commen- 
tators for  and  against  the  opinion  that  St.  Paul  addressed  this  letter  to 
the  Epheeians.  The  belief  that  it  was  so  written  is  founded  on  the 
disputed  reading  of  the  words  of  the  first  verse,  "to the  saints  at 
Ephesus  "  (^1^  '£^^0-^),  which  appear  in  all  the  ancient  manuscripts,  and 
on  the  postscript  which  says,  '*  written  from  Rome  unto  the  Ephesians." 
This  however  is  doubted  and  denied  to  be  the  fact  by  Grotius,  Hammond, 
Hill,  Wetstein,  Paley,  and  Greswell,  who  adopt  the  statement,  said  by 
Tertullian  to  have  been  made  by  Marcion,  that  it  was  writt^  to  the 
Laodicseans.  Macknight,  Lardner,  Hartwell  Home,  Dr.  W.  L.  Alex- 
ander, and  Barnes  (in  his  '  Conmientaries '),  see  no  difficulty  in 
believing  it  to  have  been  addressed  to  the  Ephesians,  and  so  far  to 
establish  the  common  opinion  of  the  received  reading  of  the  introduc- 
tory verse,  addressing  the  epistle  to  ''  the  saints  in  Ephesus."  Of  the 
same  opinion  is  Dr.  John  Eadie,  in  his  '  Commentary  on  the  Greek 
Text  of  the  Epistle  of  Paul  to  the  Ephesians '  (London,  1858) ;  while 
Conybeare  and  Howison  believe  it  was  not  addressed  to  the  Ephesians. 
Archbishop  Usher  considered  it  a  cyclical  epistle  addressed  to  no  par- 
ticular church,  but  to  all,  though  Ephesus  might  have  been  the  chief ; 
and  this  opinion  is  advocated  by  Bengel,  Michaelis  and  Hug.  The  style 
is  exceedingly  animated  and  fluent,  and  has  less  metaphorical  obscuritv 
than  generally  characterises  the  compositions  of  St.  Paul;  though 
from  the  length  of  the  sentences,  the  number  of  members  in  each 
sentence,  and  the  want  of  or  imperfect  punctuation,  the  original  is 
often  capable  of  more  than  one  interpretation.  It  is  also  noticeable 
that,  though  St.  Paul  had  resided  so  long,  and  was  so  well  acquainted 
with  the  members  of  the  church,  in  Ephesus,  he  addresses  no  one  by 
name,  but  writes  as  if  he  were  addressing  persons  unknown  to  him.  The 
object  appears  to  be  to  establish  an  earnest  faith  in  the  doctrines  of 
Christianity,  by  giving  exalted  notions  of  their  importance  and  moral 
excellence,  and  to  encourage  a  perseverance  in  the  Christian  warfare 
with  temporal  and  spiritual  enemies.  The  first  three  chapters  are 
occupied  in  especially  setting  forth  the  principles  of  predestinarianism 
(i.  4,  5, 11,  iv.  30),  and  the '  last  three  are  devoted  diiefly  to  the  en- 
joining of  moral  duues  with  respect  to  husbands,  wives,  parents, 
children,  masters,  and  servants.  **  Ko  real  Christian,"  says  Dr.  Mac- 
knight, '*  can  read  the  doctrinal  part  of  this  epistle  without  being 
impreased  and  roused  by  it,  as  by  the  sound  of  a  trumpet."  On  the 
undesigned  coincidences  with  the  '  Acts '  see  Paley's  '  Hora)  Paulinee.' 
The  moral  and  doctrinal  precepts  of  this  epistle,  with  respect  chiefly  to 
election,  have  occasioned  theological  critics,  especially  those  of  Germany, 
to  write  elaborately  on  its  projper  interpretation. 

E'PHORI  {(ipopot),  a  body  of  magistrates  at  Sparta,  who  were 
Mfr?ssed  of  great  privileges.  The  institution  of  this  office  is  usually 
asSibed  to  Theopompus,  the  grandson  of  Charilaus  the  Proolid,  but 
from  their  being  apparently  placed  among  the  institutions  of  Lycur- 
gus  by  Herodotus  (L  65)  and  Xenophon  {*  de  Rep.  Lac.,'  viii.  8) 
the  office  has  been  considered  by  some  as  a  Dorian  institution. 
Mr.  Grote  however  ('  History  of  Greece,'  vol.  ii)  contends  that  the 
institutions  of  Sparta  were  altogether  peculiar  to  herself,  and  in  no 
respect  characterise  the  Dorians.  Dr.  Arnold  supposes  ('  Thucyd.,' 
vol.  i.  p.  646)  that  the  ephori,  who  were  five  in  number,  were  coeval 
with  the  first  settlement  of  the  Dorians  in  Sparta,  and  were  merely 
the  municipal  magistrates  of  the  five  hamlets  which  composed  the 
city  (see  Miiller,  '  Dorians,'  ii.  p.  650,  EngL  transL) ;  but  that  after- 
waj^,  when  the  Heraclidss  began  to  encroach  upon  the  privil^es  of 
the  other  Dorians,  and,  it  would  seem,  in  the  reign  of  Theopompus,  who 
endeavoured  to  dimimsh  the  powers  of  the  general  assembly  of  the 
Spartan  aristocracy,  the  Dorians,  in  the  struggle  which  ensued,  gained 
for  the  ephori  an  extension  of  authority  which  placed  them  virtually 
at  the  h&id  of  the  state,  although  the  nominal  sovereignty  was  still 
left  in  the  hands  of  the  Heraclidse.  Thus  the  ephori  were  originally 
popular  magistrates  as  far  as  the  Spartans  themselves  were  concerned, 
and  were  in  fact  the  guardians  of  their  rights  from  the  encroachments 
of  the  kings,  though  they  were  in  relation  to  the  Perioeci  {irtploiKoi)  the 
oppressive  instruments  of  an  overbearing  aristocracy,  and  formed  in  fact 
a  dose  and  unscrupulous  oligarchy.  (Plato, '  Legg.,'  iv.  p.  712  n.')  The 
ephori  were  chosen  in  the  autumn  of  every  year ;  the  first  gave  his 
name  to  the  year ;  every  Spartan  was  eligible  to  the  office  without 
any  regard  to  age  or  wealth.  They  were  empowered  to  fine  whom, 
they  pleased,  and  exact  inmiediate  payment  of  the  fine ;  they  could 


suspend  the  functions  of  any  other  magistrate,  and  arrest  and  bring 
to  trial  even  the  kings.  (Xenophon, '  de  Rep.  Laced.,'  viii.  4.)  They 
presided  and  put  the  vote  in  the  public  assemblies  (Thucyd.,  i.  87) 
and  performed  all  the  functions  of  sovereignty  in  receiving  and  dis- 
missing embassies  (Xen. '  Hellen.,'  ii.  13, 19),  treating  with  foreign  states 
(Herod.,  ix.  8),  and  sending  out  military  expeditions.  (Xen., '  Hellen.,' 
ii.  4,  29.)  The  king,  when  he  commanded,  was  always  attended  by 
two  of  the  ephori,  who  exerdsed  a  controlling  power  over  his 
movements.  (Herod.,  ix.  76.)  The  ephori  were  murdered  on  their 
seats  of  justice  by  Cleomenes  III.,  and  their  office  overthrown 
(Plutarch, '  Vit.  Cleomen.,'  c.  viii.) ;  but  they  were  restored  by  Anti- 
gonus  Doson  and  the  Achseans  in  222  b.o.  (Polyb.,  ii  70 ;  Pausan., 
ii.  9,  2) ;  and  the  office  subsisted  under  the  Roman  dominion. 
When  Lysander  with  the  Spartan  forces  made  himself  master  of 
Athens,  b.o.  404,  Ephori  were  appointed  for  that  dty,  among  whom 
were  Critius  and  Theramenes,  but  these  soon  gave  way  to  the  domina* 
tion  of  the  thirty  tyrants.  (See  Bockh,  '  Corpus  Inscriptionum,'  i.  p. 
604-613.)  On  the  ephoralty,  the  reader  may  consult  Muller's  *  Dorians,' 
book,  iii;  Plass's  'Geschichte  des  alten  Griechenlands,'  voL  ii. ; 
Tittmann's  'Darstellimg  der  Griech.  Staatsverfassungen ; '  and 
Grote's '  History  of  Greece,'  vol  ii. 

EPIC  POETRY  is  that  form  of  art  which  produces  an  imaginative 
description  of  external  facts  and  occurrences,  as  distinguished  from 
lyric  poetry,  which  employs  itself  in  registering,  in  an  imaginative 
manner,  all  those  internal  fiicts  and  occurrences  which  go  by  the  name 
of  feelings  and  emotions. 

Those  who  find  this  definition  insnffident  must  remember  that  it 
does  not  and  is  not  intended  to  apply  to  any  single  epic  or  lyric  poem. 
With  the  exception,  perhaps,  of  some  of  our  old  national  romances, 
there  does  not  exist  an  epic  poem  of  any  length  which  is  perfectly  free 
from  lyrical  passages ;  but  Uiis  is  no  reason  why  we  should  confound 
tiie  two  forms  of  art,  and  not  assign  to  poetry  the  one  name  or  ^e 
other  according  to  the  proportion  which  it  contains  of  either  element. 

From  what  we  know  of  the  operations  of  our  own  minds,  and  of  tiie 
analogy  which  subsists  between  the  growth  of  individual  and  national 
intellect,  it  appears  most  natural  that  epic  should  be  the  earliest 
spttdes  of  poetry.  A  child,  bom  into  a  crowd  of  circumstances  all 
claiming  his  attention  and  exdting  his  interest,  busies  himself  with  the 
external  world  long  before  it  ever  occurs  to  him  to  examine  what  is  going 
on  within  himself.  Nay,  more  than  this,  his  imagination,  the  idealising 
faculty,  takes  the  models  of  its  exertions  entirely  from  the  external 
world.  His  dreams,  his  reveries,  his  waking  fandes,  are  active  and 
epical,  as  any  one  who  has  watched  the  movements  of  children  must 
acknowledge;  but  the  time  when  he  begins  to  notice  his  own  thoughts 
and  feelings — the  lyrical  age— does  not  come  till  later. 

The  earliest  specimens  of  the  epic  form  of  art,  which  probably  con- 
sisted of  tales  rhythmically  arranged  and  recited  to  a  very  simple 
musical  accompaniment,  no  doubt  belonged  to  the  unconscious  era, 
during  which  the  poet,  setting  before  him  no  aim,  or  seeing  it  at  best 
but  very  imperfectly,  acts  purely  from  the  stirring  impulse  of  his  own 
imagination.  Into  this  class  we  may  perhaps  admit  some  of  our  oldest 
and  simplest  romances ;  but  the  poetry  of  Homer  and  Hedod,  the  two- 
fold epic  of  the  Greeks,  cannot  be  denied  to  be,  in  great  measure  at 
least,  the  work  of  consdous  artists.  We  shall  notice  the  writings  of 
the  early  Greeks  first  in  order;  and  as  it  would  swell  this  article  to  an 
uimecessary  length  were  we  to  examine  in  detail  the  principal  epic 
poems  which  we  possess,  we  shall  confine  ourselves,  in  a  great  measure, 
to  those  which  were  composed  during  the  periods  both  of  andent  and 
modem  history,  when  epic  poetry  could  be  said  to  be  the  poetry  of  the 
age,  and  leave  those  detached  productions  whidi  owe  their  existence  to 
the  imagination  of  isolated  men,  in  times  long  after  the  disappearance 
of  the  hving  epos,  for  a  separate  examination. 

There  are  two  divisions  into  which  the  epic  poetry  of  the  Greeks 
naturally  falls ;  the  heroic  or  romantic  epos  of  Homer  and  of  the  Cydio 
poets,  and  the  hieratic  epos  of  Hesiod.  The  attention  of  that  age  was 
centred,  as  ours  is  at  present,  on  two  grand  ideas — ^the  state  and 
religion ;  whence  we  find  a  political  and  a  hieratic  epos.  The  '  Iliad ' 
and  '  Odyssey '  are  the  two  poems  which  remain  as  specimens  of  the 
former  kind,  and  they  are  particularly  worth  the  attention  of  all 
who  are  interested  in  the  history  of  epic  poetry,  as  they  afford  by  far 
the  most  perfect  instance  of  poems  of  that  kind  composed  in  an  age 
differing  but  little  in  its  characteristics  from  that  to  which  they  refer, 
and  stand  consequently  in  strong  contrast  to  the '  ^neid,'  a  poem  with 
which  they  are  most  frequently  compared.  The  '  iEneid,'  in  common 
with  most  Latin  poetry,  depends  more  on  beauty  of  language  and 
arrangement  than  on  anything  in  the  story,  exquisitely  managed  as  it 
is,  to  excite  the  interest  of  its  readers.  As  it  tj-aces  the  life  of  an  indi- 
vidual, it  stands  in  doser  juxtaposition  with  the  '  Odyssey '  than  with 
the '  Iliad ; '  but  how  superior  \a  Ulysses  to  .£neas,  and  how  much 
more  romantic  are  the  adventures  of  the  Greek  than  those  of  the 
Trojan  hero  I 

Perhaps  there  is  not  in  the  whole  compass  of  literature  a  more  per^ 
fectly  drawn  character  than  Ulysses,  certainly  none  proceeding  from 
so  early  a  source.  His  touching  exhibitions  of  feeling,  the  inimitable 
circumstantiality  of  the  fictions  which  he  spins  in  such  profusion, 
apparently  for  no  purpose  except  to  confound  his  auditors;  the  manner 
in  which  all  the  interest  of  ttie  story  winds  around  him,  the  comio 
nature  of  the  interludes,  and  the  peimUanties ^atta^ing  to,the  super- 
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natural  parts  of  his  adventures,  all  unite  to  render  the  '  Odyssey '  a 
poem  more  fitted  perhaps  than  the '  Iliad '  itself  to  interest  an  age  like 
ours,  when  everything  which  gives  a  lyrical  character  to  poetry  is  so 
much  although  so  unconsciously  sought  for. 

It  usually  happens  that  sacred  poetry  partakes  strongly  of  a  lyrical 
character,  and  Hesiod  has  perhaps  struck  out  the  only  path  which  an 
epic  writer  in  a  simple  age  could  follow  without  lapsing  into  the  lyrical 
spirit  as  he  approached  theological  subjects.  The  only  poet  of  anti- 
quity with  whom  he  can  be  compared  is  Lucretius;  but  the  'De 
Rerum  Natur& '  approaches  so  much  more  nearly  to  the  character  of  a 
treatise  on  philosophy,  that  it  is  hard  to  give  it  the  name  of  an  epic 
poem,  although  it,  as  well  as  aU  didactic  works  like  Virgil's  '  Qeorgics,' 
come  under  the  definition.  The  reason  whv  we  are  slow  to  recognise 
them  as  epics  arises  from  the  habit  of  taking  the  heroic  epos,  one 
species,  although  the  primary  one,  for  the  whole  class,  which  really 
includes  other  species,  as  a  reference  to  our  definition  cannot  fail  to 
show. 

It  has  been  observed  by  a  Oerman  writer  (Schelling, '  Vorlesungen,' 
&c.,  p.  224)  that,  properly  speaking,  an  epic  poem  has  no  regular 
beginning  or  end ;  it  is  a  metrical  and  imaginative  production,  which, 
if  it  consist  of  narrative,  may  take  it  up  and  lay  it  down  at  any 
period.  This  is  the  case  with  the  Iliad,  as  well  as  with  the  Odyssey 
and  iEneid,  although  the  two  last  are  considerably  more  complex  in 
the  arrangement  of  the  narrative,  and  evidently  draw  to  a  more 
decided  close  than  the  Iliad.  There  appears,  however,  to  be  a  greater 
unity  in  the  plot  of  the  Odyssey  than  in  that  of  Virgil's  poem,  in  this 
respect,  that  the  events  never  get  the  upper  hand  of  the  hero.  We 
are  interested  in  his  adventures  because  they  are  his ;  while  in  the 
JEneid  they  strike  us  rather  as  embellishments  intended  to  possess 
independent  merit. 

The  early  romantic  epos  deserves  notice  as  the  first  distinct  form  of 
modern  art.  Much  discussion  has  been  expended  in  order  to  ascertain 
whence  arose  those  cycles  of  metrical  romances  which  have  for  their 
subjects  the  exploits  of  Alexander  the  Great,  King  Arthur,  and  other 
heroes;  but  it  rather  concerns  us  here  to  notice  that  the  second 
birth  of  civilisation  which  ensued  on  the  breaking  up  of  the  Roman 
empire  was  productive  of  a  series  of  events  in  literary  history, 
parallel,  as  far  as  we  can  judge,  to  those  which  occurred  in  the  times 
of  Homer. 

The  traces  of  heroic  poetry  which  remain  in  Livy's  History  are 
plain  enough  to  enable  us  to  infer  with  considerable  probability  that  a 
series  of  epic  poets  appeared  in  Rome  about  the  time  of  the  Tarquins 
onwards ;  but  as  no  fragments  remain,  we  are  too  much  in  the  dark 
as  to  the  nature  of  their  writings  to  enable  us  to  refer  to  them  as  we 
do  to  Homer. 

We  find  that  the  northern  nations  possessed  numerous  poems  of  an 
epical  kind,  some  of  which  remain,  and  are  or  might  be  read  with  con- 
siderable interest.  The  cycles  of  romances  on  Troy  and  Alexander 
the  Great  compose  a  form  of  art  which  could  only  exist  in  a  revival  of 
imaginative  spirit,  as  they  derive  their  subjects  from  an  older  date  and 
a  different  country,  although,  as  regards  every  thing  but  the  name  of 
Greek  or  Trojan,  the  hero  is  usually  the  countryman  of  the  bard ;  but 
the  numerous  poems  on  Arthur,  with  '  Havelok  the  Dane,'  and  *  Horn 
Child,'  in  our  own  language,  *  Beowulf,'  in  Anglo-Saxon,  *  The  Poem 
of  the  Cid,'  in  Spanish,  and  the  '  Nibelungen  Lied,'  in  old  German,  are 
quite  sufficient  proofiB  of  the  coincidence  of  epic  spirit  with  an  early 
stage  of  society. 

The  Italian  epic  arose  somewhat  later  than  that  of  any  of  the 
northern  nations,  which  may  be  attributed  to  the  fact  that  it  was  only 
to  a  strong  admixture  of  barbarian  blood  that  the  Italians  owed  their 
restoration  to  political  existence.  The  dregs  of  a  nation  never  possess 
a  national  literature. 

Coleridge  has  observed  that ''  Gothic  art  depends  on  a  symbolical 
expression  of  the  infinite,"  or  what  cannot  be  circumscribed  within 
the  limits  of  actual  sensuous  being,  while  in  ancient  art  everything 
was  finite  and  material.  ('  Lit.  Remains/  vol.  i.  p.  68.)  This  applies 
more  directly  to  architecture,  but  in  a  measure  also  to  literature, 
although  we  think  that  the  introduction  of  Christianity  had  more  to 
do  with  it  than  the  cause  which  Coleridge  assigns,  namely  the  wild 
liberty  of  the  Northman's  habits  and  manners  and  the  imagery  of 
nature  which  surrounded  him.  Perhaps  the  greatest  difference  which 
is  traceable  between  the  ancient  and  the  modem  epic  has  been  pro- 
duced by  that  spirit  of  devotion  to  the  female  sex  which  characterises 
all  the  Gothic  nations ;  and  arising  as  it  does,  partly  from  the  refine- 
ment of  an  instinct  and  partly  from  religious  impressions,  is  very 
superior,  as  a  motive  of  action,  to  the  mere  unmitigated  instinct  for 
war  which  constitutes  the  prevailing  feature  of  the  ancient  epic,  or  at 
least  of  the  heroic  poems. 

We  have  been  at  no  pains  to  notice  those  detached  epic  poems 
which  have  appeared  at  different  times  since  the  revival  of  learning, 
although  some  of  the  most  noble  specimens  of  this  style  of  poetry  are 
to  be  numbered  amongst  them ;  still  less  have  we  intended  to  give 
anything  like  sketches  of  any  which  we  have  mentioned,  as  thu  is 
properly  done  under  the  heads  of  the  several  authors,  in  Bioo.  Div. 

(Thirlwall's  History  of  Greece,  vol  i. ;  Grote's  Bisfory  of  Greece,  vol. 
ii. ;  Mure's  Oritical  History  of  the  Lan'iuage  and  Literature  of  Ancient 
Greece,  vol.  i.;  Uhici,  Geechichie  der  Helleniscfien  Dichtkuntt ;  Baehr, 
Abrisi  der  MOnUachen  LUeratur-Gesckichte.) 


EPICHLOIIHYDHIN.    [Chlorhtdrin.] 

EPICYCLE,  a  circle,  the  centre  of  which  is  carried  round  upon 
another  circle :  a  term  of  the  Ptolemaic  SYSTJiM. 

EPICYCLOID.    [Trochoidal  Curves.] 

EPICYCLOIDAL  TEETH  OF  WHEELS.     [Wheels,  Teeth  of.] 

EPIDEMIC  {4xi^fuos,  epicUmius;  from  M,m  the  sense  of  "over  " 
"  all  through,"  and  irj/ios, "  people  ")  diseases  are  those  which  prevail 
among  a  bu-ge  portion  of  the  people  of  a  country,  rage  for  a  certain 
time,  and  then  gradually  diminish  and  disappear,  to  return  again  at 
periods  more  or  less  remote.  Thus  cholera  and  influenza  haye  pre- 
vailed as  epidemic  diseases  in  this  country ;  and  the  continued  fevers 
called  synochus  and  typhus,  and  what  are  termed  the  eruptive  fevers, 
as  scarlet  fever,  the  smaJi-pox,  the  measles,  frequently  prevail  as 
epidemics  in  different  pares  of  the  country.  It  is  essential  to  the 
medical  notion  of  an  epidemic  disease  that  it  be  dependent  on  some 
common  and  widely-extended  cause,  of  a  temporary  in  contradistinc- 
tion to  a  persistent  nature.    [Endemic] 

EPIDERMOSE.    [Fibrin.] 

EPIGRAM  {^^iriypatitJM,  Epigranvma;  from  the  Greek  M,  on,  and 
ypdtptiv,  write),  in  its  proper  sense,  is — a  writing  on — ^an  inscription  ; 
whence  it  comes  to  signify  a  short  poem,  such  as  might  be  comprised 
within  the  lizmts  of  an  inscription.  For  an  account  of  the  claas  of 
poems  called  epigrams  by  the  Greeks,  see  Anthology  ;  they  are  dedi- 
catory, descriptive,  amatory,  elegiac;  rarely  humorous  or  satirical; 
and  their  merit  consists  **  in  the  justness  of  a  single  thought,  conveyed 
in  harmonious  language."  (Preface  to  Bland  and  Merivale's  '  Antiio- 
logy.')  Much  of  early  Greek  history  was  preserved  in  epigrams,  to 
which  Herodotus  and  Thucydides  often  refer ;  as  for  instance,  those 
concerning  the  battle  of  Thermopylaj  (Herod.  viL  228),  one  of  which  is 
thus  literally  translated :  "  Here  once  four  thousand  from  Pelopon- 
nesus fought  with  three  millions." 

The  Latin  epigram  approaches  nearer  to  the  English  acceptation  of 
the  term,  being  much  oftener  dependent  for  its  merit  upon  humour 
and  personality.  The  most  distinguished  Latin  epigrammatists  are 
Catullus  and  Martial,  in  whom  there  is  much  wit,  disfigured  by 
much  scurrility  and  obscenity ;  but  many  of  the  epigrams  of  Martial 
are  epigrams  in  the  Greek  sense,  and  some  of  them  are  characterised  by 
a  propriety  of  thought  and  felicity  of  expression  that  could  not  easily 
be  surpassed.  The  Latin  Anthology  of  Peter  Burman  the  younger 
contains  a  large  collection  of  epigrams,  by  numerous  authors,  of  which 
many  resemble  in  simplicity  the  Greek  epigrams. 

In  English  the  word  signifies  a  short  poem,  which,  to  be  good  in  its 
kind,  must  be  clear,  concise,  and  elegant  in  expression,  and  must  con- 
tain a  point,  that  is,  some  striking  and  unexpected  turn  of  thought ; 
whether  it  be  humorous  or  serious  is  indifferent.  The  following  terse 
and  elegant  compliment  addressed  by  Pope  to  Lord  Chesterfield,  on 
being  asked  to  -write  with  that  nobleman's  pencil,  may  serve  as  well  as 
any  for  a  specimen : — 

Accept  a  miracle ;  instead  of  wit, 

See  two  dull  lines  by  Stanhope's  pencil  writ. 

EPILEPSY,  j^'fcp*/*  {ixiKif^ii),  'a  seizing.'  Synonymes:  Marbu* 
divintu,  herculeus,  comitialis,  caducua  ;  Falling  Sickn^es.  Sudden  abolition 
of  sensation  and  consciousness,  with  convulsions  [Convulsion]  of  the 
muscles  of  voluntary  motion,  ending  in  a  state  of  sopor  or  apparent 
sleep,  the  attack  recurring  in  paroxysms  more  or  leas  regular.  The 
attack  of  epilepsy  is  ususdly  quite  sudden.  The  person,  while  in  his 
ordinary  health,  and  perhaps  engaged  in  his  usual  occupation,  utters  2l 
piercing  scream.  If  standing,  he  fkHa  to  the  ground,  where  he  lies  for 
a  moment  in  a  state  of  extreme  rigidity,  almost  amoimting  to  tetanic 
stifi&iess;  but  this  state  is  quickly  succeeded  by  convulsions,  which 
variously  agitate  the  limbs  and  the  tnmk  of  the  body.  The  heaMs 
generally  thrown  backwards ;  the  eyes  are  open,  fixed  and  staring ;  the 
pupils  are  dilated;  the* vessels  of  the  head  and  neck  are  swollen, 
rendering  the  countenance  flushed,  and  sometimes  of  a  dusky  hue ; 
the  muscles  of  the  face  are  in  violent  action,  producing  Mghtful  dis- 
tortions of  Uie  countenance ;  the  muscles  that  move  the  lower  jaw 
close  the  mouth  with  violence,  producing  gnashing  of  the  teeth ;  the 
tongue,  which  is  swollen  and  livid,  is  l^rust  out  forcibly  between  the 
teeth,  and  is  often  grievously  wounded ;  the  arms  are  sometimes  tossed 
violently  about  the  chest,  or  struck  against  it ;  the  hands  and  fingers 
are  in  a  state  of  rapid  alternation,  between  the  motions  of  flexion  and 
#*Ttension ;  the  lower  extremities  are  agitated  in  a  similar  manner ;  the 
thumbs  are  drawn  inwards,  and  the  toes  incurved  :  and  a  quantity  of 
frothy  saliva  flows  from  Uie  mouth,  which  is  often  bloody  from  the 
wounds  inflicted  on  the  tongue.  The  muscles  on  one  side  of  the  body 
are  commonly  more  violently  agitated  than  those  of  the  other.  SeversU 
cases  are  on  record  in  which  the  muscular  contractions  were  so  violent 
that  the  bones  of  the  limbs  were  broken,  the  teeth  fractured,  and  the 
joints  dislocated.  Generally  the  convulsions  have  for  a  few  moments 
some  remission,  when  they  are  again  suddenly  renewed  with  great 
violence.  The  breathing  is  disordered  in  consequence  of  the  convul- 
sion of  the  muscles  of  respiration.  At  first  heavy  and  difficult  as  if  a 
load  were  placed  upon  the  chest,  it  becomes  at  length  quick,  short, 
irregular,  and  stertorous,  and  is  often  accompanied  with  sighing  and 
moaning.  The  diaphragm,  the  muscles  of  the  abdomen,  and  the  mus* 
cular  fibres  of  the  bladder,  contract  with  so  much  violence  that  the 
fseces  and  the  urine  are  dischaiiged  involuntarily  and  with  great  force. 

Digitized  tj    ^ ^r^ 


OOff 


EPILEPSY. 


The  pulse,  always  difficult  to  be  felt,  is  commonly  quick  and  small 
but  it  becomes  distinct  towards  the  end  of  the  paroxysm,  and  is  then 
more  slow  and  languid.  The  action  of  the  heart  is  irre^ar,  tumul- 
tuous, and  loud,  and  the  carotids  throb  vehemently.  After  ^e  con- 
tractions of  the  muscles  hare  continued  for  some  time  the  convulsions 
diminish  in  violence,  and  at  length  cease  altogether.  Perspiration 
breaks  out  about  the  head,  neck,  and  breast ;  the  convulsive  respiration 
is  followed  by  sighs,  and  the  spasms  of  the  muscles  by  subsultus.  The 
patient  is  now  restored  to  a  slight  degree  of  consciousness ;  but,  as  if 
exhausted  by  the  violence  of  the  struggle,  he  soon  sinks  again  into  a 
state  of  profound  insensibility,  and  lies  in  a  deep  sleep.  During  the 
state  of  sleep,  the  perspiration  becomes  copious  and  general  over  the 
whole  body ;  the  pulse  fuller,  softer,  and  slower,  and  the  respiration 
freer  and  easier.  After  a  time  the  person  awakes,  sometimes  suddenly, 
but  in  general  it  is  only  by  degrees  that  sensation,  consciousness,  and 
the  power  of  motion  return.  Coimnonly  there  is  no  consciousness 
whatever  of  anything  that  has  passed  during  the  paroxysm.  On 
coming  out  of  the  fit  there'is  generally  headache,  and  always  languor. 
The  convulsive  stage  may  last  from  one  or  two  minutes  to  fifteen  or 
twenty,  and  the  sleep  from  one  to  several  hours.  The  duration  of  the 
whole  paroxjBm  is  generally  from  five  to  ten  minutes ;  but  often  two 
or  three  atta&ks  foUow  each  other  in  such  rapid  succession,  tiiat  the 
parox3^Bm  seems  to  be  protracted  for  several  hours.  Occasionally  deaUi 
takes  plaoe  unexpectedly  in  the  midst  of  the  fit,  either  in  consequence 
of  injury  inflicted  on  the  brain  by  congestion  of  the  cerebral  blood- 
vessels, or  by  the  suspension  of  the  respiration  through  the  spasm 
of  thfi  muscles  of  the  larynx,  which  dose  the  opening  of  the 
glottis  so  completely  and  for  so  long  a  time  as  to  induce  the  state  of 
asphyxia. 

Such  are  the  general  circumstances  which  accompany  an  epileptic 
attack,  and  the  general  form  of  the  disease  is  pretty  much  the  same  in 
all  the  persons  afflicted  by  it ;  the  chief  difference  is  in  the  slightness 
or  severity  of  the  phenomena,  in  which  there  is  every  possible  variety, 
from  an  attack  so  severe  as  to  produce  instantaneous  death  to  one 
which  is  so  slight  that  it  can  scarcely  be  perceived.  Sometimes,  tor 
example,  inst^  of  the  regular  and  violent  fit  just  described,  the 
seizure  consists  merely  of  loss  of  consciousness,  slight  rigidity,  spasms 
or  convulsions  of  a  few  muscles  or  of  a  single  limb,  the  attack  lasting 
only  a  minute  or  two.  At  other  times  the  patient  is  seized  with  sick- 
ness or  a  sensation  of  faintness,  the  sight  becomes  dim,  the  recollection 
imperfect,  and  the  power  of  voluntary  motion  so  far  impaired,  that  the 
person  slips  from  nis  chair,  or  faXla  from  his  horse,  and  lies  on  the 
ground  insensible,  pale,  perspiring,  but  without  convulsions.'  Or  the 
attack  may  be  so  slight  that'  consciousness  is  not  wholly  lost ;  but  the 
mind  becomes  confused,  the  power  of  articulation  suddenly  diminished, 
and  instead  of  finishing  the  sentence  he  was  uttering,  the  person  con- 
tinues to  mumble  for  half  a  minute  or  a  minute  the  last  words  he  was 
attempting  to  speak,  in  a  slow,  monotonous,  gibbering  manner ;  and 
then  recovering,  he  takes  up  the  thread  of  his  discourse,  being  soon 
aware  of  an  interruption  of  consciousness,  which  interruption  there  is 
often  an  efifort  to  conceal  This  state  is  described  by  the  persons 
subject  to  it  as  one  of  great  mental  distress  and  depression,  like  a 
frightful  dream:  they  feel  perplexed  and  afflicted  by  an  imperfect 
reminiscence  of  some  overwhelming  calamity,  or  a  sense  of  remorse  for 
which  they  cannot  assign  a  cause.  A  paroxysm  of  this  kind  is  like  a 
short  mood  of  extreme  melancholy,  and  such  is  the  impression  that  the 
countenance  of  the  patient,  which  is  full  of  sadness,  makes  upon  the 
spectator.  These  slighter  paroxysms  may  recur  only  at  very  distant 
intervals ;  but  they  more  commonly  return  ofiben,  and  sometimes  three 
or  four  times  a  day. 

^^^e  return  of  the  regular  epileptic  paroxysm  is  exceedingly  various 
^tufiereut  individuals.  Several  years  may  intervene  between  the 
seizures ;  or  they  may  recur  once  every  month,  week,  or  day.  It  is 
stated  that  they  sometimes  recur  periodically,  and  with  remarkable 
exactness  to  the  very  day ;  once  a  year,  or  once  a  month.  When  they 
recur  monthly,  and  observe  a  stated  day,  that  day  sometimes  coincides 
with  the  new  or  full  moon,  a  coincidence  to  which  great  importance 
was  attached  in  former  times.  The  interval  of  a  limar  month  is  more 
commonly  noticed  among  females,  from  the  connexion  of  the  disease 
with  the  uterine  functions.  In  some  instances,  the  paroxysms  occur 
every  week,  on  the  same  day;  and  occasionally  every  day,  or  night,  at 
the  same  hour ;  but  they  most  frequently  (K>me  on  when  first  falling 
asleep,  and  are  often  for  a  time  tmsuepected  or  overlooked.  Sometimes 
sevex^  slight  seizures  take  place  in  one  day ;  but  their  recurrence  is 
often  extremedy  irregular.  When  they  are  n^lected,  they  usually 
either  become  more  and  more  severe,  or  occur  i^fter  shorter  intervals. 
Consciousness  and  sensation  being  abolished,  pain  cannot  be  felt 
during  the  fit. 

Though  the  epileptic  attack  usually  comes  on  suddenly,  yet  it  some- 
times gives  distinct  warning  of  its  approach.  The  symptoms 
premonitory  of  an  epileptic  fit  are  analogous  to  those  which  precede 
an  attack  of  apoplexy  [Apoplkxt],  namely,  headache,  giddiness, 
flushing  of  the  faaoe,  throbbing  of  the  temples,  drowsiness,  sense  of 
weight  or  heaviness  of  the  head;  flashes  of  light  before  the  eyes, 
sleeplessness,  fretfulness,  irritability,  or  unusual  cheerfubiess  and 
hilarity;  disorders  of  the  digestive  organs,  as  voracious  appetite,  sick- 
ness, vomiting,  constipation,  or  diarrhoea.  But  there  is  one  peculiar 
sensation^  termed  the  aura  qnleptica,  of  which  many  epileptics  are  , 
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conscious  immediately  before  the  flt  This  consists  of  a  feeling  as  if 
something  were  moving  in  some  part  of  the  limbs,  or  trunk  of  the 
body,  and  creeping  thence  upwards  towards  the  head.  Sometimes  it 
is  described  as  a  sensation  of  a  current  of  air,  a  stream  of  water,  or  a 
slight  convulsive  tremor;  at  other  times  no  distinct  idea  can  be  given 
of  the  feeling  further  than  that  it  is  a  sensation  of  something  moving 
along.  This  remarkable  sensation  does  not  appear  to  follow  very 
distinctly  the  course  of  a  nerve,  but  it  seems  to  pass  along  the  integu- 
ments. When  it  reaches  the  head,  the  patient  is  instantaneously 
deprived  of  sense,  and  falls  down  in  convulsions.  The  sensation  arises 
in  different  parts  of  the  body,  in  the  toe,  foot,  leg,  and  groin;  in  the 
finger,  hand,  and  arm ;  at  the  bottom  of  the  spine ;  in  the  uterus,  loins, 
abdomen,  and  chest.  But,  in  the  great  majority  of  cases,  the  attack  of 
epilepsy  is  preceded  by  no  such  warning;  and  even  where  the 
premonitory  symptoms  do  exist,  the  attack  does  not  by  any  means 
always  follow. 

Epilepsy  rarely  occurs  in  a  person  otherwise  in  sound  health.  Out 
of  three  hundred  cases,  the  early  history  of  each  of  which  was 
carefully  investigated,  very  few  had  been  perfectly  well  pre^ously  to 
the  accession  of  the  disease.  Convulsions  during  the  firet  dentition, 
eruptions  on  the  skin,  mental  excitement,  diseases  of  the  glands, 
chorea,  hysteria,  tremor,  cramp,  vertigo,  palpitation,  headache,  flushing, 
bleeding  from  the  nose,  precede  the  first  epileptic  attack,  and  perhaps 
mav  be  considered,  at  least  in  part,  as  predisposing  causes  of  the 
malady. 

As  this  disease  is  often  long  preceded  by  other  maladies  befom  the 
actual  seizure,  so,  after  it  has  subsisted  for  some  time,  it  induces  a 
peculiar  state  of  the  constitution,  and  more  especially,  it  would  appear, 
in  the  nervous  system,  which  predisposes  to  the  recurrence  of  the 
attack,  and  the  signs  of  which  internal  state  are  manifest  in  a  peculiar 
expression  of  the  external  features.  The  eyelids  become  swollen  :  the 
eyes  prominent  and  unsteady;  the  look  vacant;  the  cheeks  pale,  the 
lipstiiick;  and  the  individuial  features,  however  originally  beautiful, 
grow  coarse,  and  lose  their  fine  expression.  The  steadiness  and  energy 
of  the  mind  progressively  diminish ;  the  purpose  becomes  irresolute, 
and  the  power  of  continuous  application  for  Uie  accomplishment  of  a 
given  object  is  lost  Instances  are  recorded  in  which,  though  the 
disease  recurred  frequently  for  a  long  series  of  years,  neither  the 
memory  nor  any  other  mental  faculty  appeared  to  be  impaired;  but 
this  is  exceedingly  rare. 

"Of  298  epileptics  in  the  SaJpdtriftre,  in  1818,  80  were  maniacal, 
and  56  in  various  stated  of  mental  alienation  and  imbecility.  In  1822, 
out  of  889  cases  in  the  same  hospital  ti^ere  were  2  monomaniacs,  80 
maniacs,  84  furious  maniacs,  129  insane  for  some  time  after  the 
paroxysms,  16  constantly  insane,  8  idiotic,  50  upon  the  whole  reason- 
able, but  with  impaired  memories,  and  liable  to  occasional  slight 
delirium  and  tendency  to  insanitv,  and  60  without  abemtion  of 
intellect,  but  irascible,  capricious,  obstinate,  and  presenting  something 
singular  in  their  characters."  A  very  common  termination  of  epilep^ 
is  apoplexy  or  paralysis. 

Authors  commonly  divide  epilepsy  into  two  species :  first,  idio- 
pathic, where  the  disease  depends  on  some  primary  affection  of  the 
brain,  and,  secondly,  sympathic,  in  which  it  depends  on  an  affection 
of  some  remote  pi^,  as  the  stomach,  the  liver,  the  bowels,  the  gene- 
rative organs,  the  circulating  system,  &a 

The  state  of  the  brain  on  which  epilepsy  depends  is  unknown. 
Dissection  shows  that  the  brain  of  the  epileptic  is  seldom  sound ;  but 
much  as  this  subject  has  been  investigated,  little  light  has  hitherto 
been  shed  upon  the  pathology  of  the  brain  as  connected  with  thia 
disease.  The  most  common  morbid  appearance  are  the  thickening  of 
the  bones  of  the  skull ;  spiculse  or  morbid  growths  of  the  bone  from 
the  inner  table  of  the  skull ;  vascular  turgescence,  or  inflammation  of 
the  membranes  of  the  brain ;  preternatural  hardness  or  softening  of 
the  substance  of  the  brain  and  of  the  spinal  cord ;  efiusions  of  serum, 
blood,  jelly,  or  pus  between  the  membranes,  upon  the  surface  or  into 
the  ventricles  of  the  brain ;  tumors  or  morbid  growths  in  its  sub- 
stance; adventitious  deposits,. as  tubercles,  or  parasitic  animals,  as 
hydatids.  Recent  researches  appear  to  indicate  &at  the  parts  of  the 
brain  which  most  commonly  undergo  morbid  changes  of  structure  in 
this  disease  are  the  parts  more  immediatelv  in  the  neighbourhood  of 
the  sphenoid  bone,  and  especially  the  pineal  and  the  pituitary  glands, 
and  particularly  the  latter.  But  occasionally,  where  'violent  epilepsy 
has  existed  during  life,  the  most  careful  examination  of  the  brain  after 
death  has  led  to  the  discovery  of  no  appreciable  change  in  its 
structure ;  while  even  the  morbid  appearances  which  are  mimif est  aio 
often  obeyed  to  be  prebent  without  being  accompanied  -with  epilepsy ; 
so  that  the  relation  between  any  known  morbid  change  in  the  struo- 
tureof  the  brain  and  epilepsy  is  not  yet  certainly  established.  It 
follows,  as  has  been  stated,  tnat  nothing  is  really  known  of  that 
condition  of  the  brain  which  causes  epilepsy. 

But  many  of  the  causes  of  the  malady  are  well  ascertained,  and  the 
knowledge  of  these  is  of  great  importanoe  in  the  prevention  and  cure 
of  the  disease.  It  is  conceived  that  there  is  a  constitutional  predispo- 
sition to  epilep^,  although  it  does  not  seem  easy  to  assign  wiUi  exact- 
ness in  what  this  predisposition  consists.  Several  of  the  exoiting  causes 
are  weak  impressiona  which  are  applied  to  most  persona  with  little  or 
no  effect.  ^,^^ 

The  exciting  causes  consist  of  two  daases,  tj^ose  /vrhich  act  bf 
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exciting  the  eneiigies  of  the  brain,  and  those  which  act  by  depressing 
the  brain.  Those  which  act  by  over-stimulating  the  brain  are  mecha- 
nical, chemical^  and  mental  stimulants,  and  the  peculiar  stimulus  of 
over-distention ;  as  sharp-pointed  ossifications,  arising  either  from  the 
internal  surface  of  the  cranium  or  formed  in  the  membranes  of  the 
brain ;  powerful  mental  emotions,  such  as  joy  and  anger ;  congestion  of 
the  bloo^l-vessels  of  the  brain ;  suppressed  dischai^ges ;  violent  exer- 
cise ;  tro  large  a  quantity  of  highly  nutritious  food  or  of  stimulating 
drink  "  I  iMfcve  observed,"  says  Fothergill, "  that  epileptics  are  often 
extremely  incautious  with  respect  to  diet ;  that  children  highly  in- 
dulged are  liable  to  the  disease ;  that  in  every  other  period  of  juve- 
nescence,  and  in  middle-aged  adults,  if  they  were  attacked  with  the 
disease,  it  was  when  they  had  either  committed  some  excesses  or  by 
one  means  or  another  were  plethoric,  and  that  in  habits  subject  to 
epilepsy,  the  disease  seldom  recurred  without  either  an  habitual  indul- 
gence in  eating  or  a  neglect  of  necessary  exercise." 

But  the  very  opposite  causes,  those  which  manifestly  weaken  the 
enei*gy  of  the  brain,  occur  in  epilepsy,  as  hemorrhage,  whether  spon- 
taneous or  artificisJ;  terror,  horror,  disgust;  any  powerful  and  dis- 
agreeable sensations,  and  especially  certain  disagreeable  odours; 
excessive  evacuations,  great  fatigue.  Inanition,  and  sedative  poisons. 

The  medical  treatment  of  a  case  of  epilepsy  must  of  course  differ 
eesentiilly  according  ajs  it  is  idiopathic  or  sympathic,  and  connected 
with  a  plethoric  and  robust,  or  debilitated  and  exhausted  state  of  the 
system.  Unless  he  previously  ascertain  the  condition  of  the  brain 
and  spinal  cord,  or  the  nature  of  the  affection  of  the  remote  organ  in 
sympathy  with  which  the  brain  is  suffering,  the  practitioner  must 
work  entirely  in  the  dark,  and  must  be  liable  to  adopt  the  very  oppo- 
site course  of  treatment  to  that  which  the  cajse  really  requires.  When 
the  appropriate  remedies  are  judiciously  employed,-  and  the  proper 
regimen  is  strictly  adhered  to,  epilepsy  is  often  permanently  cured, 
nnd  the  suffering 'is  greatly  mitigated  even  in  those  forms  of  the 
disease  which  do  not  admit  of  cure.  Dr.  Cheyne  has  laid  down  some 
excellent  rules  for  the  management  of  epileptic  patients,  of  which,  as 
they  are  of  a  popular  nature,  and  applicable  to  the  great  majority  of 
cases,  we  give  the  substance. 

In  prescribing  a  rule  of  diet  suitable  to  all  epileptics,  moderation  in 
quantity  and  simplicity  in  the  preparation  of  the  food  are  indispensable 
points.  The  diet  best  calculated  to  preserve  an  individual  liable  to  scro- 
fula from  an  attack  of  that  disease  is  best  suited  to  a  patient  liable  to 
epilepsy.  Fermented  liquors  should  in  general  be  altogether  withheld, 
flesh-meat  ought  to  form  the  principal  part  of  one  if  not  two  meals  in 
the  day ;  and  milk,  if  it  do  not  retard  digestion,  which  it  is  less  liable 
to  do  when  fermented  liquors  are  laid  aside,  is  the  article  next  in 
value.  The  epileptic  ought  to  be  trained  so  as  to  be  in  good  wind,  so 
as  to  put  his  muscles  in  a  state  of  the  utmost  strength  and  firmness. 
Epileptics  should  be  put  under  a  regular  course  of  training  like  the 
athlet89  of  ancient,  and  the  gentlemen  of  the  &ncy  in  modem  times. 
When  the  patient  leaves  his  bed  in  the  morning,  he  may  have  a  rusk 
or  a  slice  of  toasted  bread  with  an  egg  beat  up  in  a  teacup  full  of 
warm  water ;  then  let  him  dress,  make  all  needful  arrangements,  and 
walk  three  or  four  miles.  Two  hours  or  more  after  he  has  left  his 
bed,  let  him  have  his  second  meal,  milk  or  cream  in  water,  or  cocoa 
with  bread  a  day  old  and  butter.  Rest  for  three  hours  after  breakfast 
This  will  be  the  best  time  to  devote  to  business  or  education.  Then 
he  must  again  \falk,  if  an  adult  possessed  of  suflScient  vigour,  from 
five  to  eight  miles.  At  from  five  to  six  hours  after  his  second  meal, 
let  him  have  a  third,  consisting  of  meat  of  the  best  quality,  mutton, 
poultry,  game,  or  very  tender  beef,  roasted  or  boiled,  of  which  an 
adult  must  not  eat  more  than  six  ounces ;  bread,  and  one  moderate 
helping  of  tender  well-boiled  vegetables ;  of  drink,  not  more  than  a 
common  tumbler  full  of  distilled  water.  Seltzer  water,  with  a  little 
milk,  or  toast  and  water.  Then  rest  for  two  hours ;  that  is,  stroll  in 
a  garden,  read  an  amusing  book,  or  engage  in  any  occupation  which 
will  not  raise  the  pulse  by  one  beat;  then  resume  more  active  ex- 
ercise for  an  hour  or  two.  In  five  or  six  hours  after  dinner,  a  light 
supper  may  be  taken,  consisting  of  not  more  than  four  ounces  of  meat 
with  bread,  or  of  a  cup  of  milk  with  a  water  bisctiit.  The  rest  of  the 
evening  may  be  spent  in  cheerful  society,  in  a  large  airy  room,  not 
over  Hghted  nor  over  heated,  but  suflBciently  warm  to  prevent  that 
chill  which  in  the  latter  part  of  the  day  often  follows  very  active 
exercise ;  and  every  occupation  by  which  the  mind  is  depressed  or 
is  excited,  and  thereby  subsequently  exhausted,  must  be  avoided. 
The  patient  must  be  m  bed  at  eleven  and  up  at  six,  nothing  in 
general  being  more  hurtful  to  epileptics  than  sleep  unnecessarily 
prolonged. 

The  scalp  in  all  epileptics  ought  to  be  shaved  once  a  week,  and 
daily  well  rubbed  with  a  flesh-brush  after  the  tepid  shower  bath, 
or  what  answers  nearly  as  well,  after  pouring  a  flagon  of  tepid  water 
on  the  head  inclined  over  a  large  basin.  The  patient  may  gradxially 
bring  himself  to  sleep  without  a  night-cap  and  without  curtains, 
with  the  shoulders  and  head  raised  and  the  feet  well  'protected 
from  the  cold,  in  a  chamber  as  large  and  airy  as  possible  and  without 
afire. 

A  patient  liable  to  epilepsy  must  not  be  permitted  to  ride  nor  to 
hold  the  rems  in  a  carrLige.  The  grates  in  all  the  apartments  which  he 
frequents  ought  to  be  guarded  by  a  deep  and  strong  fender ;  he  ought 
to  avoid  the  streets  of  a  crowded  city,  in  which  the  whirl  of  carriages, 


the  tide  of  human  beings,  and  the  multiplicity  and  distraction  of 
objects  produce  a  vertiginous  hurry  of  thought,  which  to  him  is  ever 
dangerous.  He  ought  not  to  walk  near  water.  A  fine  young  man  of 
twenty  came  to  an  untimely  end  in  his  own  garden,  by  falling  into  a 
runnel,  in  which  he  was  drowned,  although  the  water  was  not  more 
than  four  inches  deep. 

If  an  attack  of  the  disease  come  on  while  the  patient  is  in  his 
chamber,  he  ought  immediately  to  be  laid  on  his  back  on  a  bed,  with 
an  attendant  standing  on  each  side  to  prevent  him  from  injury  during 
the  struggle.  If  he  is  much  flushed,  his  head  and  shoulders  ought  to 
be  elevated,  the  warmth  of  his  extremities  supported,  while  at  the 
same  time  air  is  freely  admitted  into  the  room.  All  attempts  to  make 
him  swallow  or  to  stimulate  the  nostrils  are  improper.  A  medical 
practitioner  ought  to  be  sent  for,  and  ought  to  remain  in  attendance 
while  the  struggle  lasts.  In  a  first  attack,  if  the  fit  is  severe,  blood 
ought  to  be  procured  from  the  temporal  artery,  a  precaution  which 
will  also  be  necessary  in  patients  of  an  apoplectic  diethesiB  whensoever 
they  labour  under  a  prolonged  fit  of  apoplexy. 

(Cheyne,  Qyclopced,  of  Pract.  Med. ;  Copland,  Diet  of  PrtuA,  Med. ; 
Prichard,  Disecues  of  the  Nervous  Syttem ;  Cooke,  Hixi.  and  Method  of 
Cure  of  Uie  variotu  Species  of  Epilepsy.) 

EPILOGUE  (^ir£Aoyoj,  epilogus)  compounded  of  hr\,  on  or  o/5er,  and 
X&yoif  speech)  signifies,  in  Greek,  a  summing  up,  the  end  or  peroration 
of  a  discourse.  In  English  it  is  applied  to  the  short  poems  or  copies 
of  verses,  or  to  the  short  prose  address  which  formerly  were  com- 
monly subjoined  to  new  plays,  and  recited  on  the  stage  at  their  con- 
clusion. An  epilogue  is  usually  written  in  a  lively  tone,  with  such 
allusions  to  the  play,  the  author's  circumstances,  the  news  or  fashions 
of  the  day,  or  other  subjects  of  existing  interest,  as  are  thought  likely 
to  conciliate  favour  and  send  the  audience  away  in  good  humour.  **  If 
it  be  true  that  good  wine  needs  no  bush,  'tis  true  that  a  good  play 
needs  no  epilogue  :  yet  to  good  wine  they  use  good  bushes,  and  good 
plays  prove  the  better  by  the  help  of  good  epilogues."  ('As  You 
Like  It.') 

EPIPHANY,  from  the  Greek  *Eiri^(ii»«o  (^;)^w«ui),  appearance, 
or  manifestation,  a  church  festival,  celebrated  on  the  twelfth  day  after 
Christinas,  in  commemoration  of  our  Saviour's  being  manifested  to  the 
world  by  the  appearance  of  a  miraculous  star ;  likewise  denominated 
Twelfth  Day.  This  day  is  said  to  have  been  first  observed  as  a  sepa- 
rate feast  in  the  year  818.  The  customs  of  this  day,  though  various 
in  different  countries,  all  agree  in  the  same  end,  namely,  to  do  honour 
to  the  eastern  magi,  or  kings,  who  visited  and  made  offerings  to  our 
Saviour  at  his  birth. 

EPIPOLIC  DISPERSION  OF  LIGHT.    [Dispbbsion.] 

EPISCOPACY.    [Bishop.] 

EPISODE  {ixtiffofiosy  epeisodos).  The  Greek  word  eisodos,  the  prin- 
cipal member  of  this  compound,  when  applied  to  the  drama,  means  an 
entrance  of  the  chorus  on  the  stage ;  epeisddion,  that  part  of  a  play 
which  lies  between  two  choral  songs ;  and  as  these  recitations  had,  in 
the  rude  beginning  of  the  Greek  drama,  no  connection  with  the  choral 
part,  which  they  were  introduced  to  relieve,  the  word,  with  its  deriva- 
tive Latin  form,  comes  to  signify  a  thing  connected  with,  but  not 
essential  to,  that  of  which  it  is  part, — which  may  be  taken  out  and 
leave  a  perfect  work ;  as,  for  instance,  the  Catalogue  of  Ships,  in  the 
*  Iliad,'  or  the  War  in  Heaven,  in  '  Paradise  Lost.'  Episodes  should 
grow  naturally  out  of  the  subject ;  and  when  judiciously  used,  they 
relieve  and  diversify  the  main  narration.  But  they  should  be  sparingly 
introduced,  so  as  not  to  create  confusion.  ^  In  the  '  Orlando  Furioso,' 
for  instance,  or  the  *  Fairy  Queen,'  the  episodes  are  so  many  and  so 
long,  that  the  whole  resembles  a  set  of  detached  legends  inartificiallj 
patched  together,  rather  than  a  single  poem  pervaded  by  one  intenlBp. 
Episodes  are  commonly  the  most  highly-finished  portions,  since  t&eir 
shortness  warrants  a  degree  of  elaboration  and  ornament  which  could 
hardly  be  maintained  through  a  long  composition^  and  indeed  might 
be  wearisome  if  it  could. 

EPISPACTICS.    [Blisters.] 

EPISTAXIS  (from  Mara^ts,  a  dropping,  bleeding  of  the  nose)  is 
the  term  used  by  most  nosologists  to  indicate  bleeding  from  the  nose, 
which  essentially  consists  in  an  effusion  of  blood  externally  from  the 
pituitary  membrane.  There  are  few  parts  of  the  body  more  liable  to 
haemorrhage  than  the  lining  membrane  of  the  nose.  The  blood-vessels 
which  supply  this  membrane  are  branches  of  the  common  carotid 
arteries,  and  the  blood  is  returned  from  the  membrane  by  veins  which 
join  the  external  jugular  veins.  Blood  may  flow  from  the  nose  under 
very  varying  circumstances;  sometimes  when  the  system  is  in  a  state 
of  plethora,  and  at  others  when  in  a  state  of  debility.  When  it  occurs 
in  plethoric  persons  it  is  usually  preceded  by  pain  in  the  head,  vertigo 
or  drowsiness,  frightful  dreams,  increased  heat  of  one  side  of  the  face, 
injection  of  the  eyes,  flashes  of  light  before  the  eyes,  increased  beating 
'  of  the  temporal  arteries,  deafness,  &c.  These  symptoms  will  be  present, 
I  more  or  less  intense,  according  to  the  general  condition  of  the  sufferer. 
This  active  form  of  the  haemorrhage  comes  on  in  the  course  of  many 
diseases,  as  the  inflammatory  forms  of  fever,  inflammation  of  the  brain, 
lungs,  &c.  Where  the  bleeding  comes  on  in  a  state  of  debility  it  is 
called  passive,  and  may  make  its  appearance  without  any  premonitory 
symptoms.  This  form  comes  on  in  the  course  of  low  and  malignant 
fevers,  and  various  diseases  which  come  on  ixiA^achectic  state  of  the 
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Bleeding  at  the  nose,  Trhen  it  ocoura  alone,  most  frequently  comes 
on  in  children.  After  ten  or  twelve  years  of  age  it  is  oftener  seen  in 
boys  than  girls.  It  is  frequently  hereditary,  and  whole  families  exist 
who  are  liable  on  slight  causes  to  bleed  at  the  nose.  It  may  be  brought 
on  by  whatever  increases  the  flow  of  blood  to,  or  retards  the  flow  of 
blood  from,  the  head.  Thus,  mental  excitement,  anger,  shame,  pro- 
tracted study,  stooping,  sneezing,  deep  sighing,  hallooing,  singing, 
coughing,  tumors  on  the  veins,  tight  neckcloths,  &c.,  may  all  be 
exciting  causes  of  the  bleeding.  Whatever  causes  absolute  or  relative 
plethora,  as  too  free  living,  the  suppreeion  of  accustomed  dischaiges, 
whatever  interferes  with  the  free  circulation  of  the  blood,  as  tight 
clothes,  whatever  determines  the  blood  to  the  surface  of  the  body,  as 
diminished  pressure  of  the  atmosphere,  as  in  ascending  mountains,  a 
highly  heated  atmosphere,  &c.,  will  also  produce  it. 

Bleeding  at  the  nose  is  not  in  itself  a  dangerous  disease.  It  may, 
however,  come  on  in  states  of  the  body  when  the  system  is  already 
exhausted,  and  be  the  forerimner  of  a  fatal  result.  But  in  inflamma- 
tory diseases,  and  where  the  person  is  plethoric,  it  is  frequently  a  relief 
to  the  system,  and  is  followed  by  a  diminution  of  painful  symptoms. 
In  persons,  however,  after  middle  age,  and  who  are  inclined  to  plethora, 
this  symptom  should  be  looked  upon  as  indicative  of  congestion,  which 
may  proceed  further,  and  the  warning  should  be  regarded,  and  a  dimi- 
nution in  the  indulgences  of  the  table  insisted  on. 

In  the  treatment  of  bleeding  from  the  nose,  regard  must  be  had  to 
the  state,  age,  &c.,  of  the  patient.  When  it  occurs  in  children,  and  in 
the  great  majority  of  simple  cases,  all  that  is  required  is  to  make  the 
patient  assume  the  sitting  posture,  and  hold  the  head  backwards ;  cold 
should  be  applied  to  the  face,  and  a  piece  of  cold  metal  placed  between 
the  nape  of  the  neck  and  the  clothes.  Acid  drinks  may  be  given  at  the 
same  time.  When  the  person  is  plethoric  and  has  suffered  much  pain 
in  the  head,  singing  in  the  ears,  Ac,  previously,  it  will  not  be  ad  vise- 
able  to  stop  the  bleeding  until  these  symptoms  are  relieved.  This 
may  be  followed  by  the  exhibition  of  purgatives ;  and  bleeding  from 
the  arm  should  be  had  recourse  to  if  the  head  symptoms  continue. 
When  the  bleeding  follows  the  stoppage  of  any  natural  discharge,  this 
latter  should  be  restored.  Cupping  on  the  nape  of  the  neck,  or  even 
dry  cupping,  may  be  recommended  in  these  cases.  But  in  the  passive 
states  of  the  system  it  is  frequently  desirable  to  avert  the  bleeding 
without  loss  of  time.  Under  these  circimistances  astringents  should 
be  applied  immediately  to  the  pituitary  membrane.  A  solution  of  the 
acetate  of  lead,  of  the  sulphate  of  zinc,  of  iron,  of  copper,  or  of  alum, 
may  be  injected  up  the  nostrils,  or  a  dossil  of  lint  wetted  with  t^e 
solution  thrust  up  the  nostril.  Tannin  or  tannic  acid  may  be  employed 
in  the  same  manner.  These  astringents  may  also  be  administered 
internally  with  small  doses  of  opium.  One  of  the  most  effectual  means 
of  arresting  hsomorrhage  from  the  nose  when  other  means  fail  is  plug- 
ging the  posterior  nares,  which  may  be  done  by  introducing  a  piece  of 
isponge  or  lint  upon  a  ligature  into  the  mouth,  and  carrying  it  through 
the  nares  to  the  nostril  in  front.  This  generally  exercises  sufficient 
pressure  to  arrest  the  bleeding. 

(Copland,  Dictionary  of  Medicine;  Oydopcedia  of  Practical  Medicine , 
article  Epistaxis.) 

EPISTYLE,  the  first  layer  'of  stone  placed  on  columns  to  form 
the  architrave.  The  term  is  derived  from  the  Greek  epistylium 
(hcurrvKiov),  and  that  from  the  words  epi^  (^irl)  '  upon'  and  stylus, 
((Tri/Aoy),  *  a  column.* 

EPITAPH  (4iriTd<ptoy,  epitdphium),  an  inscription  on  a  tomb ;  from 
ivl,  upon  and  rd^s,  a  sepulchre.  Inscriptions  in  honoiu*  of  the  dead 
are  perhaps  as  old  as  tombs  themselves ;  the  most  ancient  however 
with  which  we  are  now  acquainted  are  probably  those  of  Simonides 
iipipjl^egistias  the  soothsayer  of  the  little  army  of  Leonidas,  and  on 
the  aeroes  who  fell  at  Thermopylae,  preserved  by  Herodotus. (vii.  228.) 
Another  epitaph  of  very  high  antiquity  may  be  referred  to  in  the 
ancient  Greek  inscriptions  found  in  the  Ceramicus  at  Athens,  upon 
the  warriors  who  fell  at  Potidaea  482  years  B.C.  The  original,  in  a 
mutilated  state,  is  among*  th,e  Elgin  marbles  in  the  British  Museum. 
(No.  348.)  The  reader  will  find  other  examples  of  Greek  and  Koman 
epitaphs  in  the  Elgin  and  Townley  marbles  of  the  British  Museum, 
published  under  the  superintendence  of  the  Society  for  the  Diffusion 
of  Useful  Knowledge. 

The  earliest  epitaphs  of  this  country  were  those  of  the  Romans  or 
Romanized  Britons,  which  usually  began  with  D.  M.  {Diis  Manibus), 
followed  by  the  name,  office,  and  age  of  the  deceased,  and  a  conclusion 
which  informed  the  reader  by  whom  or  through  what  means  the 
inscription  was  erected.  This  seems  to  have  been  the  ordinary  formula 
of  the  sepulchral  inscriptions  of  that  period. 

Whether  the  Saxons  or  the  Danes  used  monumental  inscriptions 
among  us,  either  in  their  own  or  in  the  Latin  tongue,  has  been  doubted. 
The  few  which  we  have  for  people  of  the  Saxon  times  are  the  com- 
positions of  a  later  date.  Three  or  four  small  slabs,  however,  bearing 
crosses  and  some  female  names,  supposed  to  be  those  of  nuns,  were 
dug  up  at  Hartlepool 

The  regular  series  of  English  epitaphs  begins  in  the  11th  century, 
when  they  were  still  written  in  the  Latin  language.  One  of  the  most 
remarkable  of  this  period  is  that  preserved  in  Sir  William  Dugdale's 
Baronage,  for  William  de  Warren,  earl  of  Surrey,  who  died  in  1089, 
copied  from  the  abbey  register  of  St.  Pancras,  Lewes,  of  which  he  was 
the  founder,  where  it  is  said  to  have  been  engraven  on  white  marble* 


Hio  Qulielme  Ck>mes  loeus  est  laodis  tibi  fomM 
Il^Jaa  Amdator,  ft  largiu  aedii  amator. 
Iste  tuum  fnnus  decorat,  plaoalt  quia  munns 
PauperibuB  Christl,  quod  prompta  mente  dedistU 
Ille  tuoB  clneres  aerrat  Panoratlus  basres. 
Sanctorum  oastris  qui  te  aociabit  in  astria. 
Optime  Pancratie,  fer  opem  te  glorifloanti ; 
Daque  poll  sedim,  talem  tibi  qui  dedit  ssdom. 

A  mutilated  epitaph  for  Qundreda,  daughter  of  William  the 
Conqueror,  and  wife  of  this  earl  of  Surrey,  is  still  remaining  in  the 
church  of  Southover  near  Lewes ;  she  died  in  child-bed  in  1085.  The 
generality,  however,  of  the  epitaphs  of  this  period  are  neither  so  long 
nor  so  laboured  as  the  earl  of  Surrey's.  Vitalis,  the  twcnty-fiiat 
abbot  of  Westminster,  who  died  in  1082,  had  only  these  lines - 

A  vita  nomen  qui  traxit,  morte  voeante, 
Abboa  Yitalis  transiit,  hicque  jaoet. 

In  the  12th  century  our  epitaphs  are  few.  The  tomb  usually  con- 
sisted of  a  single  figure ;  and  the  inscription  added  to  it  was  little 
more  than  a  mere  designation  of  the  person :  such  as  that  at  Hereford 
of  the  year  1148,  ' 

Domlnns  Robertus  de  Betnm  episeopus  HGrefordensis ; 

or  that  in  the  chapter-house  at  Gloucester,  1176, 

Hio  jacet  RicarduB  Stroncbow,  fllioB  Gilbert!  Comitis  do  Pembroke. 

Early  in  the  18th  century  we  begin  to  find  the  epitaph  in  French, 
occasionally  accompanied  by  promises  of  absolution  to  such  of  those 
who  passed  the  tomb  as  might  pray  for  the  soul  of  the  deoeaaed. 
Weever  gives  an  instance  of  this  in  his  'Funeral  Monuments,'  in  an 
inscription  for  Robert  the  third  earl  of  Oxford,  who  died  in  1221  :r— 

Sire  Robert  de  Teer  le  premier  Count  de 
Oxenford  le  tierz  git  I07.     Dieu  de  Pame  ai  lui 
Pleat  face  merei.    Ki  pur  l*alme  prlera  xl 
Jora  de  pardon  avera.     -f  Pater  noster,  &o. 

At  the  church  of  Kingswear,  in  Devonshire,  we  have  an  epitaph  of 
this  kind  in  rhyme  : — 

Tos  qui  id  renes 
Pur  I'alme  Philip  pricz. 
Trente  Jours  de  pardon 
Berra  vostre  gwerdon, 

Heniy  IIL's  epitaph,  in  the  same  language,  with  a  prayer  for  merer 
to  him,  still  remains  embossed  in  old  capitals  round  the  ledge  of  his 
tomb  in  Westminster  Abbey,  1272. 

The  epitaph  in  French  contmued  till  the  middle  of  the  14th  oentwy, 
after  which  time  inscriptions  in  the  vemaoular  tongue  became  common! 
One  of  the  earliest,  perhaps,  was  that  upon  a  stone  over  one  of  the 
Savile  family  at  Thornhill,  in  Yorkshire  :— 

Bonys  emongq  stonga  lya  fnl 
Bteyl,  gwylste  the  aavle  wan- 
deria  weie  that  God  wyleihe. 

Blomfield,  in  his  '  History  of  Norfolk,'  has  preserved  a  curious  speci- 
men of  the  English  of  the  time,  in  an  epitaph  from  Holm  Church  in 
that  county,  about  1404 : — 

Henry  Notingbam  and  his  wyff  lyn  here 
That  mayden  this  church,  stepuU,  and  querSi 
Two  vestments  and  belles  they  made  also, 
Chri-st  them  save  therefore  fro  wo ! 
And  to  bringe  ther  soules  to  bica  of  heven 
Baith  Pater  and  Ave  with  mylde  steven. 

Gough,  in  his  'Sepulchral  Monuments,'  whence  much  of  our 
information  has  been  obtained,  gives  the  following  from  the  church  of 
St.  Peter  at  St.  Albans,  1420  :— 

In  the  yere  of  Christ  on  thousand  and  four  hucdryd  M  trew  with  four  and 

aixteene 
I  Richard  Skfpwith  gentylman  In  birth  late  fellow  of  New  Inne, 
In  my  age  twenti  on  my  aowl  partyd  from  the  body  in  August  the  16th  day 
And  now  I  ly  her  abyding  God's  mercy  under  this  ston  in  elay, 
Desyring  yov  that  this  sal  see  unto  the  Meyden  pray  for  mee 

That  bare  both  God  and  Maa, 
Like  as  ye  wold  that  other  for  ye  ahold 

When  ye  ne  may  nor  eaa« 

The  clei^gy  and  religious,  however,  still  preferred  Latm,  perhaps,  as 
their  more  familiar  idiom ;  and  one  or  two  instances  occur,  even  so 
late  as  the  middle  of  the  15th  century,  where  the  epitaph  is  given  in 
Latin  rhyme.  The  last  edition  of  Hutchins's  '  Dorsetshire '  mentions 
the  following  as  engraved  round  the  arch  of  the  church  door  at 
Durweston,  near  Blandford,  1459  : — 

Hie  Jaoet  sub  tumulo  Bownton  Willielmus  hnmatua : 
Rector  erat  villas  Durweston:  Okfordie  natua. 

The  generality  of  the  Latin  epitaphs  of  this  period  were  on  strips  of 
brass,  and  b^gan  most  frequently  with  orale  pro  anima,  perhaps 
followed  by  vmerrimi  peccatoris;  an  address,  says  Dr.  Johnson,  to  the 
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last  degree  striking  and  solemn,  as  it  flowed  naturally  from  the  religion 
then  believed,  and  awakened  in  the  reader  sentiments  of  benevolence 
for  the  deceased,  and  of  concern  for  his  own  happiness.  There  was 
nothing  trifling  or  ludicrous,  nothing  that  did  not  tend  to  the  propa- 
gation of  piety  and  the  increase  of  devotion. 

With  the  reformation  of  religion  this  ceased.  The  reign  of  Elizabeth 
affords  but  few  instances  to  the  contrary ;  though  it  is  singular  that 
two  occur  beginning  "pray  for  the  soul,"  upon  monuments  at  Stanton 
Harcourt,  in  Oxfordshire,  one  dated  1566,  the  other  1569. 

After  this  period  the  difiusion  of  learning  gave  a  classic  turn  even  to 
the  epitaph ;  and  though  the  reigns  of  Elizabeth  and  James  I.  can 
furnish  but  few  of  a  pure  standard,  there  is  one  of  Ben  Jonson's 
on  the  Countess  of  Pembroke  which  scarcely  yields  to  any  in  the 
Anthologia : — 

Underneath  this  sable  heane 

lies  the  subject  of  all  rerse  : 

Sidney's  sister,  Pembroke's  mother. 

Death,  ere  thon  eanst  find  another. 

Good,  and  fair,  and  wise  as  she. 

Time  shall  throw  a  dart  at  thee. 

The  epitaph  on  Sir  Christopher  Wren  need  hardly  be  repeated, 
though  it  is  said  to  have  been  borrowed.  In  real  merit  it  is  probably 
surpassed  by  the  latter  part  of  that  in  King^s  College  Chapel,  Cambridge, 
over  the  resting-place  of  Thomas  Crouch : — 

Aperiet  Deus  tnmnlot ;  et  ednoet 

No6  de  sepnlchris. 
Quails  eram,  dies  isthsDO  eum 

Yenerit,  sdes. 

Wit  and  humour  have  also  marked  the  composition  of  the  epitaph  in 
almost  all  ages.  Innumerable  instances  will  be  found  in  all  the  printed 
collections.  Margaret  of  Austria  composed  for  herself  the  following 
couplet,  when  in  imminent  danger  of  shipwreck : — 

Cy  gist  MargOt,  noble  demoiselle. 
Deux  fois  marite,  et  morte  pueeUe. 

Collections  of  epitaphs,  ancient  and  modem,  are  numerous ;  there 
'are  many  of  great  merit  in  the  Greek  Anthologia.  A  very  large  col- 
lection of  epitaphs  will  be  found  in  '  Theatrum  Funebre,  exhibens  per 
varias  scenes  Epitaphia  nova,  antiqua,  seria,  jocosa,  &c.,  in  quatuor 
partes  distinctum,  extructum  a  Dodone  Richea  (seu  Ottone  ^cher),' 
4  to,  Salisburgi,  1675 ;  Hacket's  '  Select  and  Remarkable  Epitaphs  on 
Illustrious  and  other  Persons,'  2  vols.  8vo,  1757 :  and  Le  Neve's  *  Monu- 
menta  Anglicana,'  probably  preserve  the  best  English  collections. 
Many  curious  and  interesting  epitaphs  will  be  found  in  the  volumes  of 
'  Notes  and  Queries '  for  1858,  and  preceding  years.  The  Society  of 
Antiquaries  in  June,  1858,  invited  the  contribution  from  all  quarters  of 
authentic  copies  of  monumental  inscriptions,  with  a  view  to  their 
preservation,  and  probably  publication. 

The  funeral  orations  of  the  Qreeks  were  called  by  the  name  of  L6go8 
Epitdphios  (ASyos  'Eirtr^tos),  or  a  discoiuse  over  the  tomb  made  at 
the  time  of  interment.  It  is  only  necessary  to  mention  this  to  prevent 
any  confusion  of  this  kind  of  epitaph  with  that  which  is  the  subject  of 
the  present  article. 

EPITHALA'MIUM  (hnBdKAfjuov,  from  hr\,  "at"  or  "near,"  and 
BiXaiJMSi  "  chamber,"  especially  that  of  a  new-married  couple),  a  poem 
composed  in  honour  of  a  marriage.  It  was  sung  by  youths  and  maidens 
conjointly,  at  the  door  of  the  bridal  chamber,  titer  the  bride  and  bride- 
groom had  entered,  and  also  before  they  rose  in  the  morning.  The 
first  Greek  epithalamium  known  to  have  been  written  was  a  poem  by 
Hesiod,  now  lost,  on  the  marriage  of  Thetis  and  Peleus.  The  most 
remarkable  extant  are  those  of  Catullus,  who  has  left  three  beautiful 
specimens  of  this  sort  of  composition.  The  fint,  on  the  marriage  of 
Julia  and  Torquatus,  is  the  most  curious  and  interesting  as  an  illustra- 
tion of  manners.  That  on  the  marriage  of  Peleus  and  Thetis,  which  is 
probably  only  a  fragment,  is  one  of  the  most  beautiful  extant  specimens 
of  Latin  poetry.  Among  the  Hebrews,  as  well  as  the  Greeks  and 
Romans,  this  species  of  rejoicing  was  in  use.  The  subject  is  hardly  in 
accordance  with  modem  manners.  Spenser  has  treated  it  beautihilly 
and  delicately  in  his  Prothalamium  and  Epithalamium  on  the  marriage 
of  the  Ladies  Somerset.  Many  other  English  specimens  may  be  found, 
especially  among  the  writers  of  the  17th  century :.  but  we  know  of 
none  remarkable  enough  to  require  notice. 

EPOCH.  (Astronomy.)  This  term  is  frequently  applied  to  signify, 
not  a  moment  of  time,  but  the  longitude  which  a  planet  has  at 
that  moment  of  time.  In  order  to  predict  the  longitude  of  a  planet 
at  any  epoch,  some  preceding  epodi  must  be  taken,  at  which  the 
longitude  is  known.  This  latter  is  called,  par  excellence,  the  epoch ; 
and  the  term  longitude  at  the  epoch  has  be^  abbreviated  into  epoch. 

EPOCH,  in  chronology.  [^Era.] 
^  EPODE  (in  Greek  ivipBhs,  after-song,  from  M,  "on " or  " upon,"  and 
4^,  "  song")  is  one  of  the  three  divisions  of  the  Greek  ode.  [Chorus.] 
The  performers  in  singing  it  stood  still;  it  was  not,  like  the  strophe 
and  antistrophe,  symmetrical  with  another  member  of  the  ode ;  so 
that  the  poem  was  unfettered  as  to  its  length  and  as  to  the  choice  of 
measures.  The  epode,  however,  is  not  essential  to  an  ode  ;  many  of 
the  Greek  choruses  have  none.  Most  of  Pindar's  odes,  on  the  contrary, 
have  an  epode  interposed  between  each  antistrophe  and  the  following 


strophe.  Epode,  according  to  the  grammarians,  is  also  a  metrical  term 
given  to  those  measures  in  which  a  short  verse  follows  a  long  one, 
of  which  the  former  is  called  proodie,  the  latter  epodic.  Hence  the 
fifth  book  of  Horace's  Odes  is  called  the  Book  of  Epodes,  because 
nearly  all  of  them  are  written  in  that  sort  of  measure :  as,  for  in- 
stance,— 

'<  Ibis  Libnmis  inter  alta  navliun, 
Amiee,  propngnaeola." 

EPROUVETTE  is  an  apparatus  for  determining  the  strength  of 
gunpowder.  Eprouvcttes  are  of  two  kinds :  the  gun  eprouvette,  which 
gives  the  strength  by  the  length  of  recoil ;  and  the  mortar  eprouvette, 
which  gives  it  by  the  distance  an  accurately  turned  heavy  ball  is 
thrown  by  a  small  charge  of  powder.  Mr.  Robins  ('  New  Principles  of 
Gunnery')  first  proposed  the  employment  of  such  a  machine;  but 
Dr.  Hutton,  of  Woolwich,  afterwards  considerably  improved  its 
construction. 

The  gun  is  fixed  near  its  centre  of  gravity  to  the  lower  extremity  of 
an  iron  rod,  which  may  be  about  7  feet  6  inches  long,  and  its  base  is 
attached  by  a  short  brace  to  an  arm  which  projects  from  the  rod,  an 
adjusting  screw  being  provided  for  the  purpose  of  keeping  the  axis  of 
the  bore  perpendicular  to  the  same  rod.  Sometimes,  however,  a  frame 
of  iron,  like  Uie  letter  A,  serves  to  suspend  the  ^n,  which  is  then 
fixed  at  two  places  in  collars  at  the  lower  extremities  of  the  frame. 
To  the  upper  part  of  the  rod  or  frame  is  attached  a  horizontal  axle  of 
steel,  about  \niich  the  gun  is  to  vibrate ;  and  each  extremity  of  this 
axle  rests  in  a  socket  at  or  near  the  top  of  the  frame  which  constitutes 
the  stand  or  support  of  the  gun  and  its  suspending  apparatus. 

From  the  lower  side  of  the  gun  projects  downwards  a  rod  or  style  of 
iron,  which  is  pointed  at  its  lower  extremity,  the  point  being  in  a  line 
drawn  from  the  middle  of  the  horizontal  axis  of  suspension  through 
the  centre  of  gravity  of  the  g^n.  Under  the  latter,  and  resting  on  the 
ground,  is  a  block  of  wood,  in  the  imder  surface  of  which  is  cut  a 
groove,  in  a  vertical  plane,  in  the  form  of  a  portion  of  a  circle  whose 
centre  is  at  the  middle  of  the  axis  of  suspension ;  and  this  groove  being 
filled  with  soft  wax,  the  point  of  the  rod  projecting  below  the  gun,  in 
the  recoil  of  the  latter,  scratches  on  the  wax  a  circular  arc :  the  measure 
of  this  arc  gives,  of  course,  the  angle  of  the  recoiL 

Instead  of  this  pointed  rod  and  grooved  block,a  quadrant  of  brass  of 
any  convenient  radius,  as  12  inches,  is  sometimes  fixed  in  a  vertical 
position  to  the  rod  or  frame  which  carries  the  gun,  the  horizontal  axis 
of  suspension  passing  through  its  centre ;  the  quadrant,  whose  arc  is 
graduated,  vibrates  witii  the  gun,  and  an  index  at  the  extremity  of  a 
bar  on  that  ^•g^«  remains  at  rest  till  the  gun  has  recoiled  as  far  as  the 
force  of  the  fired  gunpowder  can  impel  it;  when,  by  a  simple  con- 
trivance, it  is  made  to  return  with  the  quadrant,  showing,  by  tho 
degree  in  coincidence  with  it,  the  extent  of  the  recoil. 

In  the  eprouvette  constructed  by  Dr.  Hutton,  the  quadrant  had  on 
it  three  graduated  arcs :  one  of  these  showed  the  degrees  in  the  angle 
of  recoil ;  another  showed  by  inspection  the  length  of  the  chord ;  and 
the  third  showed  in  like  manner  the  length  of  the  versed  sine  of  the 
arc  of  recoil. 

In  using  the  instrument,  the  gun  is  charged  with  a  given  quantity  of 
powder,  which  is  introduced  without  a  cartridge,  and  is  fired,  when 
exactly  in  a  horizontal  position,  by  means  of  a  piece  of  quick  match : 
the  extent  of  the  arc  of  recoil  is  then  to  be  measured  or  read. 

The  velocity  acquired  by  a  body  on  describing  half  a  vibration  in  a 
circular  arc,  varies  (by  mechanics)  with  the  square  root  of  the  vertical 
height,  or  with  the  chord  of  the  half  vibration :  hence,  if  by  the  explo- 
sions of  equal  charges  of  different  kinds  of  powder  in  a  suspended  gun, 
the  latter  be  made  to  recoil  from  a  vertical  position  through  arcr^r 
angles  which  are  measured  in  degrees,  the  velocity  resulting  from^e 
force  which  produced  the  recoil  being  equal  to  that  which  the  gun 
would  have  acquired  in  descending  by  gravity  from  the  upper  extre- 
mity to  the  lowest  point  of  the  arc ;  it  follows  that  the  choixis  of  those 
arcs  or  angles  will  express  the  relative  velocities  produced  by  the 
different  kinds  of  powder.  Again,  by  mechanics,  the  forces  are  as  the 
squares  of  the  velocities;  and  these,  when  produced  by  a  body  descend- 
ing on  circular  arcs,  are  as  the  versed  sines  of  the  arcs ;  therefore  tho 
angles  of  recoil,  or  the  half  vibrations,  being  found  from  the  experi- 
ments, their  versed  sines  will  express  the  relative  forces  of  the  different 
kinds  of  powder. 

A  gun  suspended  in  the  manner  above  described  has  been  employed, 
instead  of  the  ballistic  pendulum,  to  determine,  by  its  recoil,  the  initial 
velocity  of  the  shot  fired  from  it  with  a  given  charge  of  powder. 
[Ballistic  Pendulum.] 

The  mortar  eprouvette  generally  oonsLsts  of  an  eight-inch  Gomar 
mortar,  fired  with  a  very  small  chai^ge  (2  to  4  ozs.)  and  an  accurately 
tumed  iron  shot.  The  range  required  for  4  ozs.  of  powder  is  about 
380  feet  This  method  is  the  one  usually  adopted  for  testing  powder, 
and  is  employed  for  testing  the  powder  made  for  government  by  con- 
tractors. Its  comparative  results  for  different  powders,  imless  the 
powders  are  of  the  same  size  grain,  are,  however,  wholly  fallacious.  A 
small  charge  of  powder  fine  grained  will  give  a  much  greater  xange  than 
the  same  charge  of  the  same  powder  coarse  grained.  When,  however, 
the  charges  are  large,  the  coarse-grained  powder  gives  the  greatest 
range ;  the  interstices  between  the  grains  being  large,  allow  the  heated 
gas  to  find  its  way  through  and  inflame  the  whole  chiurge  more  rapidly. 
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which  18  more  than  compensated  for  when  the  charge  is  small  by  the 
greater  extent  of  surface  exposed  by  the  small  grains.    [Gunpowder.] 

EPSOM  SALT.     [Maqnksium,  Sulphate  of.] 

EQUAL.  Two  magnitudes  are  equal  when  one  of  them  may  be 
made  to  coincide  with  the  other.  This  is  the  geometrical  definition  of 
Euclid,  and  is  placed  by  him  among  the  axioms,  though  in  reality  it  is 
nothing  more  than  the  definition  of  the  word  equal.  Nor  is  it  quite 
suflBcient:  a  triangle,  for  instance,  and  a  parallelogram,  may  be  equal 
in  area,  and  yet  neither  can,  without  alteration  of  form,  be  made  to 
occupy  the  same  space  as  the  other.  The  truth  is,  that  the  idea  of 
equality  is  one  which  will  admit  no  definition ;  and  moreoTer,  it  is  to 
the  more  general  notion  of  the  existence  of  ratio  (of  which  equaUty  is 
one  particular  case)  that  all  discussion  upon  this  term  should  be 
referred.  Nor  is  the  notion  of  equality  to  be  confined  to  magnitudes 
connected  with  space. 

Some  geometers  have  proposed  to  use  the  word  equivalent  as  applied 
to  surfaces  of  equal  area  but  dififerent  forms ;  and  the  distinction  is  at 
least  harmless.  We  cannot  say  more ;  for  when  it  is  once  established 
that  the  term  used  by  Euclid  is  to  be  imderstood  in  a  wider  sense 
than  the  words  of  the  axiom  will  bear,  no  liability  to  confusion 
remains. 

There  is  one  little  warning  which  be^ners  in  mathematics  often 
want.  Equal  is  an  adjective  which,  by  its  own  meaning,  has  no  sin- 
gular number  except  in  conjunction  with  to.  Thus  a  and  b  may  be 
equal ;  and  A  may  be  equal  to  8 ;  but  there  is  no  meaning  in  "  a  is 
equal/'  taken  alone. 

EQUALITY,  APPROACH  TO.  As  a  general  rule,  that  which 
may  be  stated  as  absolutely  true  when  an  equation  is  true,  may  be 
stated  as  nearly  true  when  that  equation  is  only  nearly  true.  Usage 
of  words  however  is  apt  to  lead  to  mistake  when  it  is  equality,  and 
nearness  to  equality,  which  are  in  question :  a  and  B  are  absolutely 
equal  when  either  of  the  following  equations  is  true;  one  of  them 
being  of  course  a  consequence  of  the  other : 


a  — B=0 


i=x 


and  it  is  usual  to  say  that  a  tmall  quantity  is  nearly  nothing  or  near  to 
nothing.  In  strictness,  we  might  as  well  sa^  that  a  large  quantity  is 
near  to  infinity,  as  that  a  small  quantity  is  near  to  nothing :  both 
infinity  and  nothing  are  limiting  terms,  except  only  as  to  the  latter, 
when  obtained  by  subtraction.  [Infinite.]  Nevertheless  we  can 
hardly  hope  to  abolish  the  common  idea  of  small  quantities  being  next 
to  nothing :  we  must  therefore  guard  those  who  accept  this  phrase- 
ology from  the  mistake  to  which  it  very  frequently  leads. 

It  is  not  true  that  quantities  are  necessarily  nearly  equal  when 
their  difference  is  near  to  nothing  (meaning  small).  If  by  small  we 
here  understand  small  with  respect  to  the  quantities  themselves,  it  is 
true ;  but  not  otherwise.  If  a— B  be  a  small  fraction  of  a,  let  it 
be  m  A,  where  m  is  a  small  fraction  of  unity ;  them  A~B=ffi  a  gives 

:-— . 

or  B  and  a  are  in  the  ratio  of  1— m  to  1,  nearly  that  of  1  to  1.  But  if 
A  and  B  be  both  small,  their  difference  is  small :  and  yet  that 
difference  may  be  itself  many  times  greater  than  the  smaller  -of  the 
two  quantities  from  which  it  was  obtained.  If  the  bulk  of  the  sun  be 
unity,  the  earth  and  moon  are  both  small  fractions ;  but  not  nearly 
cqwd.  When  therefore  we  want  to  think  of  approach  to  equality,  we 
must  rely  on  approach  to 

'  ^^^  A 

-=1,  not  to  A —  8=0 

We  are  here  merely  guarding  a  phrase,  not  explaining  principles  at 
length.  In  the  articles  Infinite;  Limit;  Fbactigns,  Vanishing, 
will  be  found  the  elementary  notions,  proper  attention  to  which  will 
secure  the  beginner  from  error. 

When  a  person,  for  any  common  purpose,  speaks  of  a  small  quantity 
t\a  next  to  nothing,  he  compares  it  with  the  whole  mass  from  which  it 
is  taken,  and  he  tdways  means  by  small  that  which  is  a  small  fraction 
of  any  important  quantity.  The  terms  small  and  great  being  purely 
relative,  may  have  many  meanings  in  difierent  circumstances;  but 
with  that  we  have  here  nothing  to  do.  Whatever  small  may  mean, 
wo  have  no  right  to  say  that  quantities  of  small  difference  are  nearly 
e<iual,  except  only  when  the  relative  word  small  may  be  properly  iised 
in  relation  to  the  quantities  themselves. 

This  last  caution  is  the  more  necessary  to  the  young  mathema- 
tician, from  his  frequently  meeting  with  the  words  small  and  great  in 
an  absolute  sense.  Though  this  absolute  use  of  the  words  is  only  an 
abbreviation  [Infinite,],  $e  may,  without  care,  now  and  then  forget 
that  it  is  so. 

EQUATION  (Astronomv).  The  characteristic  of  aU  the  heavenly 
motions  is,  that  they  nearly  follow  a  simple  law,  but  not  quite.  The 
small  corrections  which  must  bo  added  to  or  subtracted  from  the 
results  of  the  simple  law,  in  order  to  secure  accurate  prediction,  are 
called  equations.  Thus,  the  moon  moves  round  the  earth  with  a 
motion  which  is  not  very  far  from  uniform  *  the  average  motion  is 
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therefore  ascertained,  and,  starting  from  a  g^ven  epoch,  at  which  the 
true  place  is  known,  the  longitude  for  that  epoch  is  first  increased  by 
the  longitude  which  would  have  been  described  by  the  moon,  had  she 
moved  with  her  average  motion.  The  result  must  then  be  altered  by  a 
number  of  difierent  equations,  some  being  consequences  of  ^e  elliptic 
figure  of  the  moon's  orbit,  some  of  the  sim's  attraction,  &c.  When  idl 
these  equations  have  been  annexed,  the  restklt  is  the  moon's  longitude 
for  the  time  proposed. 

EQUATION  (in  .pure  mathematics),  an  aasertion  of  the  equality  of 
two  magnitudes,  represented  to  the  eye  by  the  symbol =.  Thus 
A=B  is  to  be  understood  as  a  proposition,  declaration,  or  assertioi^ 
that  the  magnitude  a  is  equal  to  the  magnitude  B.  It  ia  not  imma- 
terial to  insist  upon  this  definition;  for  beginners  frequently 
confound  the  notion  of  an  equation  (an  oMertion  of  equality)  with  the 
idea  of  equality  itself,  and  speak  of  two  equations  being  equal,  and  of 
one  equation  being  greater  than  another. 

To  treat  of  equations  is  to  write  on  mathematics  in  general;  for 
when  two  magnitudes  a  and  b  are  of  the  same  kind,  a  must  be  either 
greater  than,  equal  to,  or  less  than  b.  The  objects  of  mathematics 
generally  require  that  it  should  be  determined  (supposing  a  and  B  not 
equal)  by  how  much  one  exceeds  the  other  :  and  the  assertion  that  a 
exceeds  B,  and  exceeds  it  by  M,  is  equivalent  to  the  equation  a=b  +  ic. 
The  assertion  of  inequality  is  called  by  continental  writers  an 
inequation :  and  one  work  (we  are  not  aware  of  any  other)  has  been 
written  on  the  subject ;  Canard's  '  Traitd  des  Inequations/  ftc. 

An  equation  may  be  one  of  two  kinds  :  necessarily  true,  whatever 
may  be  the  value  of  the  symbols  employed,  and  called  identical ;  or 
true  only  upon  the  supposition  of  some  particular  value  being  given 
to  certain  magnitudes,  or  of  some  particular  relations  existing.  The 
latter  species  are  called  equations  of  condition.    Thus — 

o=a,    a  +  a=2a,    (a  +  6)'»a^+2aJ  +  6' 
are  identical  equations :  while 

are  equations  of  condition  ;  the  first  requiring  that  a  should  he  6,  and 
the  second  that  x  should  be  either  4  or  1.  Again,  a +  6^:1  Is  an 
equation  of  condition. 

Certain  equations  being  supposed  to  be  true,  the  determination  of 
all  their  consequences,  that  is,  of  all  equations  which  follow  from 
them,  is  the  great  object  of  mathematical  analysis.  The  difficulties 
which  lie  in  the  way  are  of  various  classes,  and  give  rise  to  various 
modes  of  considering  equations.  These  arc  so  widely  separated  from 
each  other,  and  diverge  into  such  different  subjects,  that  we  can  here 
do  no  more  than  point  out  two  or  three  of  the  most  remarkable 
species  of  inquiries.  This  we  shall  do  in  articles  headed  by  the  word 
Equation. 

The  theory  of  equations  is  a  branch  of  algebra  which  is  not  cor- 
rectly named ;  and  which  we  refer  to  Theory  of  Equations.  It  ia 
the  theory  of  rational  aiid  integral  expressions,  which,  having  grown 
out  of  attempts  to  solve  equations,  and  having  the  solution  of 
equations  among  its  most  important  requirements,  has  gained  a  name 
which  does  not  express  its  full  scope. 

EQUATION  ANNUAL.    [Moon.] 

EQUATION  OF  THE  CENTRE.    [Moon;  Sun,  &c.] 

EQUATION  OF  THE  EQUINOXES.    [Precession.] 

EQUATION  OF  TIME.    [Sun.] 

EQUATION,  BINOMIAL.  A  binomial  equation  is  an  algebraical 
equation  of  two  terms.  Its  form  is  therefore  cue*  +  kc"  =0,  aU  the 
consideration  of  which  may  easily  be  reduced  to  that  of  on6  or  other 
of  the  forms  a:*  ia»  =  0  (»  being  integer).  All  that  is  necessary  will 
be  given  in  the  article  Root,  and  we  shall  here  confine  ourselves  to 
such  statement  of  the  mode  of  resolving  oif^±a*  into  factors  as  may 
be  useful  for  reference. 

First,  as  to  a:"  —  a» .  Of  this  x-^a  is  always  a  factor,  and  if  n  be 
even,  x + a  is  also  a  factor.    The  remaining  factors  are  all  of  the  form 

a?— 2  cos  6.  ojj  +  o* 

2r 
in  which  B  may  bo  either  the  quantity  -—  or  an^  multiple  of  it  less 

than  \n.  Thus  wheth^  n  be  10  or  9,  we  go  as  far  as  four  times  2]r-^ii, 
since  4  is  the  integer  next  less  than  the  half  either  of  10  or  9. 

2x 
According,  if  ~-  =y,  and  if  X;  be  the  integer  next  less  than  the  half 

of  »,  we  have 

a*  — a»=i(a;— a) 

X  \x-\-a,  if  n  be  even) 
X  (a:*— 2  cos  V.  oa?  +  o*) 
X  («*— 2  cos  2y.  ax + a») 

X 

npto  x(a?— 2cosly.  cur-Ha*). 

Next,  as  to  0^  +  a".    Of  tins' a;  +  a  is  a  factor  if  n  be  odd :  and  the 

remaining  factors  are  of  the  above  form,  9  being  ~  or  any  odd  multiple 

of  it  which  does  not  equal  n.  Thus  whether  fi  be  10  or  11,  we  go  as 
far  as  9  times  v^-n,  since  9  is  the  last  odd  in^ger  which  does  not 
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equal  either  10  or  11.    If  then  v^x-^n,  and  k  he  the  last  odd  number 
mich  does  not  equal  n,  we  hare 

a*  +  a"  » (a5  +  a,  if  n  be  odd) 

X  {sfi—ia  coe  y.  (ur  +  a*) 
X  («»— 2a  cos  8y.  oa:  +  o«) 
X  (a;2__2a  oos  Sx.  cuv  +  a^) 


up  to  +  (a?— 2a  oo§  ifey.  ax-*  a*). 

Closely  connected  with  the  binomial  equation  is  the  trinomial 
equation — 

a:2«±2oosX.o»fl?"  +a?"=0 

the  left-hand  side  of  which  is  thus  reduced : — 

For  «2» __2  cos  \.a*af  •¥  a^  the  factors  are— 

^->2co8  --.  aa;  +  a* 
n 

«a-2oosit^.a«  +  a^ 
n 

«8-2  cos  ili5.a«+a« 
n 


and  BO  on  up  to 


n 


For  «^  +  2  oos  A.  a»2"  +  o^  the  factors 

a;2_.2cosi±^.  aa;  +  a« 
n 

a»-2  cos  iii!".aa?+a^ 


a2-2cos^±5?.a:F  +  a9 


add  so  on  up  to 


:^-2oos^±?!LzlJ.«r+a^ 


(For  the  atgebrctical  solution  of  binomial  equations,  see  the  works  of 
Gauss  or  Legendre  on  the  theory  of  numbers,  or  Murphy's  Theory  of 
Xquationt  in  the  Library  of  Useful  Knotcledge.) 

EQUATION  OF  PAYMENTS,  an  arithmetical  rule,  for  the  pur- 
pose  of  ascertaining  at  what  time  it  is  equitable  that  a  person  should 
make  payment  of  a  whole  debt  which  is  due  in  different  parts  payable 
at  different  times.  This  rule  is  now  of  no  practical  use,  as  it  rarely,  if 
erer,  happens  that  it  is  considered  necessary  to  equate  payments.  Sums 
of  money  due  at  future  periods  are  generally  secured  by  bills  of 
exchange  or  by  promissory  notes,  and  when  the  date  of  payment  is 
altered,  it  is  usually  immediate  payment  which  is  contemplated. 
[Discouin'.] 

EQUATION,  PERSONAL.  It  is  a  fact  which  has  now  been  for 
some  years  established,  and  which  might  reasonably  have  been 
suspected,  that  different  x)ersous,  attempting  to  observe  the  pre- 
cise moment  of  a  phenomenon,  by  means  of  a  clock  which  beats 
seconds,  do  not  agree  exactly  in  their  results,  but  differ  generally  in 
one  and  the  same  way,  one  of  the  obeeryers  being  almost  always  a 
tittle  before  the  other  in  the  moment  which  he  assigns  to  the  pheno- 
menon. If  this  had  not  been  the  case,  if  one  oithe  observers  had 
been  about  as  often  before  the  other  as  behind  him,  the  difference 
could  only  have  been  considered  a  simple  casualty.  But,  looking  upon 
the  constant  occurrence  of  a  difference  of  one  kind  between  two 
observers,  it  becomes  obvious  that  the  cause  is  in  the  organs  of  the 
men  themselves ;  and  that  physical  constitution,  temperament,  habit, 
Ac.,  make  differences  between  one  person  and  another. 

Personal  Equation  is  a  name  given  to  the  quantity  of  time  by  which 
a  person  is  in  the  habit  of  noting  a  phenomenon  wrongly ;  and  it  may 
be  called  positive  or  n^foHve,  according  as  he  notes  it  after  or  before  it 
really  takes  place.  Thus  if  a  and  B  are  severally  in  the  habit  of  noting 
events  3-tenths  of  a  second  after  and  4-tenths  of  a  second  before  they 
take  place,  their  personal  equations  may  be  described  as  being  +  0**8 
and  0-4. 

The  absolute  personal  equation  of  any  one  is  a  thing  undiscoverable ; 
since  we  can  only  refer  one  human  observer  to  another,  and  note  the 
difference  of  their  times  of  observing  the  same  phenomenon.  If  we 
could  cause  a  thousand  persons  to  note  a  given  definite  phenomenon  by 
one  clock,  and  if  we  could  take  the  mean  of  all  their  results,  we  might 
say  that  there  is  very  str«)ng  reason  to  presume  that  the  mean  is  the 
time  which  perfect  organs  would  have  noted :  for  we  may  think  that 
the  chances  are  much  in  favour  of  human  imperfection  being,  in  the 
mass,  as  much  of  one  kind  as  of  the  opposite.  But  a  little  considera- 
tion will  show  that  this  reasoning  is  not  to  be  relied  on.  It  may  be 
that  the  whole  race  has,  by  its  constitution,  a  rather  large  personal 
•equation  of  one  or  the  other  kind  :  for  we  can  only  see  the  difilerences, 
without  knowing  upon  what  quantities  they  are  differences.  This 
question  is,  however,  practically  immaterial ;  for  any  given  amount  of 


personal  equation  common  to  the  whole  race  is  equivalent  to  making 
all  the  clocks  wrong  by  the  same  quantity.  Suppose,  for  example, 
that  every  person  suddenly  received  an  addition  of  one  second  to  his 
personal  equation,  or  began  to  note  phenomena  a  second  later.  The 
astronomers  would  then  begin  to  find  the  docks  a  second  too  fast,  in 
comparing  observation  with  prediction ;  as  soon  as  the  docks  had  been 
rectified  every  thing  would  be  as  before. 

The  first  notice  we  have  of  personal  equation  is  in  an  announcement 
by  Maskelyne,  in  the  volume  of  Qreenwich  Observations  for  1795. 
He  tells  us  that  he  was  obliged  to  part  with  one  of  his  assistants, 
l^cause  the  latter,  who  had  till  then  always  agreed  with  him  in  his 
observations,  suddenly  began,  in  August,  1794,  to  observe  half  a  second 
later :  and  that  in  January,  1796,  the  difference  amounted  to  S-tenths 
of  a  second.  Maskelyne  inferred  that  his  assistant  had  contracted 
some  bad  habit  of  observation :  it  is  now  very  well  known  that  age 
causes  persons  to  observe  later  than  they  did  before,  though  it  is 
not  usual  for  the  habit  to  undergo  such  sudden  changes  as  in  the  above 
case.  In  1828  Mr.  Beesel,  at  Konigsberg,  ascertained  that  he  was  in 
the  habit  of  observing  phenomena  as  much  as  1".22  before  his  assistant 
Mr.  Argelander.  The  latter  left  his  post  to  take  charge  of  the  obser- 
vatory at  Bonn  :  but,  passing  through  Konigsberg  in  1882,  Mr.  Beesel 
took  the  opportunity  to  make  some  further  comparisons  with  him ;  and 
it  was  found  that  the  above  quantity  was  reduced  to  1»06.  Age  had 
brought  them  nearer  together,  A  close  trial  of  the  subject  was  made 
by  MM.  Quetelet  and  Sheepshanks,  1888-1841,  in  determining  the 
longitude  of  Brussels  by  transmission  of  chronometers  between  that 
place  and  Greenwich.  This  method  of  course  requires  the  most  care- 
ful transit  observations  at  both  places,  and  the  personal  equation* 
becomes  of  considerable  importance.  It  was  necessary  that  some 
observer  should  compare  himself  with  M.  Quetelet  at  Brussels,  and 
with  the  assistants  at  Qreenwich.  This  was  undertaken  by  Mr.  Sheep- 
shanks, and  the  result  ascertained  was,  that  he  oame,  one  observation 
with  another,  45-hundredths  of  a  second  behind  M.  Quetelet,  and  27, 
35,  and  24-hundredths  before  MM.  Main,  Henry,  and  Ellis,  severally. 
The  result  was  that  the  longitude  of  Brussels  was  found  to  be  three- 
quarters  of  a  second  less  than  it  would  have  been  supposed  to  be  if 
the  difference  of  personal  equations  had  been  unknown.  (See  a  memoir 
on  the  difference  of  the  longitudes  of  Brussds  and  Qreenwich,  by 
MM.  Quetelet  and  Sheepshanks,  Mim.  de  VAcad.  Roy.  de  Bnutelles, 
vol.  xvi.) 

EQUATIONS,  DIFFERENTIAL,  and  EQUATIONS  of  DIF- 
FERENCES. The  difficulty  in  this  case  is  the  inversion  of  the 
processes  of  the  Differential  Calculus  and  the  Calculus  of  Differences. 
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We  give  an  example  of  each  case  : —  Tp  ^-  t-  »a  a:,  is  a  differential 

equation.  The  question  asked  is,  what  is  y,  that  function  of  x,  of 
which  it  is  the  property  that  the  first  deferential  coefficient  sub- 
tracted from  the  second  will  always  leave  x. 

Ay  =  y  +  1,  is  an  equation  of  differences.  The  question  asked  is, 
what  must  y  (understood  to  be  a  function  of  x)  be,  in  order  that  an 
increase  of  a  unit  in  the  value  of  x  shall  increase  y  by  y  +  1.  This  is 
in  reality  a  simple  functional  equation,  as  follows.  Required  ^x 
so  that 

4>  (aj+1)  —  ^  (x)  =  ^a?-hl. 

The  two  classes  of  equations,  thus  briefly  noticed,  include  in  their 
history  that  of  most  of  the  mathematico-physical  sciences.  The 
progress  of  the  theory  of  gravitation  since  Newton  is  contained  iu 
successive  attempts  to  solve  certain  differential  equations.  All  ques- 
tions of  dynamics,  electricity,  the  theory  of  light  and  heat,  &c.  Ac., 
resolve  themselves  at  last  into  the  solution  of  differential  equat^p^ 
Works  on  the  differential  calculus  contain  but  little  on  this  subject, 
its  utility  considered  ;  and  it  is  to  the  applications  themselves  that  the 
student  must  look  for  further  information. 

We  shall  now  give  a  slight  synopsis  of  results,  such  as  may  be 
useful  to  the  advanced  student,  as  a  guide  to  his  reading,  or  for  re- 
ference. We  have  not  room  either  to  teach  the  subject  or  to  illustrate 
it  by  examples.  We  may  refer  to  the  following  works : — Moigno, '  Lemons 
de  Calcul  Differentiel,'  &c.,  vol.  ii.  Paris,  1844,  8vo. ;  De  Morgan, '  Dif- 
ferential and  Integral  Calculus,'  London,  1842,  8vo.  (Lib.  of  Useful 
Knowledge) ;  various  numbers  of  the '  Cambridge  Mathematical  Journal,' 
Cambridge,  1839,  &c.  8vo. ;  Brooke, '  Synopsis  of  the  .  .  Formute  .  .  of 
Pure  Mathematics,'  Cambridge,  1829,  8vo. ;  Peacock,  Herschel,  and 
Babbage,  *  Collection  of  Examples,'  &c.,  Cambridge,  1820, 8vo.;  Gregory, 
'  Examples  of  the  Differential  Calculus,'  Cambridge,  1841, 8vo. ;  Boole, 
on  'Differential  Equations,'  Cambridge,  1859.  We  must  confine  our- 
selves  to  a  selection  from  striking  points,  or  our  article  would  exceed 
all  reasonable  limits. 

1.  Let  there  be  a  function  ^  (:r,  y,  a,  5,  c  . . . ),  or  ^,  containing  the 
variables  x  and  y  and  the  n  conJstants,  a,  6,  c, .  . .  If  we  make  ^  =  0, 
we  tacitly  require  that  y  should  be  a  function  of  x.  If  between 
^  (x,  y  . .  .)  =  0,  and  the  result  of  complete  differentiation,  ^  (x.  y,  .  . .) 
=  0,  we  eliminate  one  of  the  constants,  we  get  a  new  equation  contain- 

*  It  is  tiaanl  to  call  the  dilTereneo  between  two  observetB  the  pergonal  «ft(j- 
tian;  but  this  oofht  to  be  called  the  d^ff'ermee  of  their  persouat  equations,  or 
their  personal  difference.  The  personal  equation  of  an  observer  is,  properly 
speaking,  the  differenoe  between  htm  and  the  aTerage  of  the  human  race. 
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i^  ^»  Vt  if  (<)r  ^y  ''  ^^)  ""^  ^  tlie  rest  of  the  oonstants;  and  according 
as  we  eliminate  one  or  another  constant,  we  have  one  or  another  of  as 
many  such  equations  as  there  were  constants.  These  are  -called  dififer- 
ential  equations  of  ^= 0,  and  they  are  said  to  be  of  the  firtt  order, 

2.  The  word  order  refers  to  the  number  of  differentiations,  the  word 
derp'ee  to  the  highest  power  of  the  highest  differential  coefficient  which 
enters.  Thus  y**  +  y'^=xia&  differential  equation  of  the  second  order 
and  the  fourUi  degree.  Let  the  accents  always  denote  complete 
differentiation  with  respect  to  x.    For  partial  dinerentiatioo  we  shall 

d^  d^ 

save  room  by  writing  M  follows :— ^  g^^^ds^  ^' «  ^^'  'dv'  ^* 

8.  If  we  eliminate  two  of  the  constants  between  ^= 0,  ^'  ==  0,  ^'  »  0, 
we  have  a  differential  equation  of  the  second  order,  and  so  on ;  tliere  are 
altogether  ^n  (n— i)  differential  equations  of  the  second  order,  if  we 
have  n  constants.  And  generally,  when  there  are  n  constants,  there 
are  as  many  differential  equations  of  the  mth  degree  as  there  are  wavs 
of  taking  m  out  of  n  things.  Thus  there  is  only  one  equation  of  the 
nth  degree. 

4.  If  there  be  a  system  of  p  equations  between  p  +  1  variables,  so 
that  p  of  the  variables  are  f imctions  of  the  remaining  one,  and  if  we 
differentiate  each  equation  once,  we  can  eliminate  p  constants,  and  form 
p  equations  of  the  first  order.  Wiihjp  second  diffisrenttations,  we  can 
eliminate  p  other  constants,  and  so  on.  And  if  there  were  p'^q 
variables,  we  should  have  similar  systems  with  q  independent  va- 
riables. 

5.  Equations  of  differences  are  formed  in  a  corresponding  way  by 
taking  differences  instead  of  differential  coefficients.  Thus  suppose 
Uji  means  u,  a  function  of  x,  and  <f>  (x,  tf«,  a)  =  0.  Change  x  into 
X  +  Ax,  usually  into  z  +  1,  and  let  u^  then  become  u«.f  ^  or 
Ua  +  A]», .  If  we  eliminate  a  between  ^  {x,  tt«,  a)  =  0  and  ^  {x  +  1, 
tt*'+  X*  <")  =  ^>  w®  ^^6  ^^  equation  of  the  form  ^  (a;, »«,  ««  ^  y)  «  0,  or 
}p{x,Ug,  Aitc)=:0,as  we  please,  and  this  is  an  equation  of  differences  of 
the  first  order.  But  exactly  the  same  equation  would  be  obtained,  if 
for  a  we  had  substituted  any  function  of  cos  (2vx),  or  of  cos  (21^ar-^  Aa?). 
On  this  point  see  Invariable. 

6.  When  there  are  more  than  two  variables,  say  three,  it  is  possible 
to  form  an  equation  in  which  an  arbitrary  function  of  a  definite 
function  of  two  of  them  shall  be  eliminated.  Thus,  it  ^  ix,  y,  z,  y^ 
(Xf  y)  I  =  0,  in  which  2  is  an  implied  function  of  x  and  y  and  a  (a;,  y)  a 
given  function ;  we  differentiate  with  respect  to  x  and  y  separately, 
and  produce  three  equations  involving  x,  y,  2,  2^«,  si'y,  jra  {x,  y)  and 
^'a  {Xj  y).  From  these  three  eliminate  the  two  last,  ^  and  <|/,  and  we 
get  an  equation  involving  only  ^r,  y,  2,  /,,/,, in  definite  forms.  This 
is  called  a  partial  differential  equation. 

7.  The  analogies  between  the  constants  of  a  common  differential 
equation  and  the  arbitrary  functions  of  a  partial  one  must  not  be 
relied  on  as  capable  of  being  carried  all  lengths.  It  is  not,  for  instance, 
universally  true  that  two  arbitrary  functions  may  be  completely 
eliminated  by  differentiations  of  the  second  order. 

We  now  consider  common  differential  equations  of  the  first  order. 

8.  Let  y  =  ^  (x,  c),  and  y'=^  (ar,  e),  and  let  elimination  give  y'  = 
x(x,  y)f  the  differential  equation.  There  is  another  mode  of  arriving  at 
the  same  result.  Let  y=^  (x,  c)  give  c=*  (x,  y),  or  0  =  #',  +  ♦'y  .  j/. 
The  constant  here  disappears  by  mere  differentiation,  and  x  {^t  y)  niiist 
be  identical  with  —  ♦',  :  ♦'  y . 

9.  The  difficulty  of  vetuming  to  the  primitive  from  the  equation 
y  =  X  (ar,  y)  consists  in  that  of  reducing  it  to  the  form  ♦',  +  ♦'y  .  y'  =  0. 
(Jeneraily  speaking,  common  factors  are  made  to  disappear,  and  the 
i^toration  of  these  factors  is  a  problem  of  exactly  the  same  difficulty 
IVihe  solution  of  the  equation. 

10.  The  quantity  p  -r  qj/,  p  and  Q  being  functions  of  x  and  y,  is 
integrable  at  once  when  p'y  =  q'«.  When  this  condition,  which  is 
usually  called  the  criterion  of  integrability,  is  satisfied,  the  integral  is 

in  which  y  is  constant  in  the  first  integration,  and  x  in  the  second. 
Any  arbitrary  constant  may  be  added.  Either  of  the  following 
forms  are  also  integrals  of  1^  (x,  y)  +  X  (^;  y)  •  /« i^  ^^  criterion  be 
satisfied. 

/lx{^,y)dy+/[  r^(x,b)dx. 

11.  The  equation  y'=x  (^*  v)  ^^  ^^e  no  other  primitive  with  an 
arbitrary  constant,  except  y  =  ^  (x,  c)  from  which  it  was  derived. 
But  it  may  have  another  solution  which  has  not  an  arbitrary  constant, 
or  even  more  than  one  :  these  are  called  singular  solutions.  A  sinj^ar 
solution  makes  x'*  <^<I  x'y  infinite  if  ^  be  substituted  from  it  in 
terms  of  x.  It  also  makes  *'m  and  ^'y  .  mfinite  in  the  same  manner. 
All  the  solutions  of  either  or  both  ♦',  =  0  and  ♦'y  =  0  are  singular 
solutions ;  and  all  the  singular  solutions  are  thus  found.  But  though 
the  most  prominent  and  useful  -singular  solutions  are  sure  to  be 
obtained  from  x'm  =  ^  and  x'r  =  ^  >  these  equations  may  not  contain' 
all  singular  solutions,  nor  do  they  give  nothing  but  singular  solu- 


/: 


/ 


tions.  But  any  solution  of  x^r  =  ^  which  makes  jim  •¥  ji^X  finite  u 
a  singular  solution  of  the  equation  y*  =  x* 

12.  The  singular  solution  may  also  be  found  from  the  primitive 
y  =  ^  (ar,  c),  as  follows.  Eliminate  c  between  y=^  {x,  c)  and  0=^'.  («, 
c),  the  result  is  the  singular  solution.  This  rule  and  the  last  are 
subject  to  exception,  when  the  singular  solution  takes  the  form 
X  —  constant  or  y  =  constant. 

13.  The  geometrical  character  of  a  singular  solution  is  as  follows. 
If  y=0  (Xj  c)  be  the  equation  of  a  family  of  curves,  that  is,  of  one 
curve  for  each  value  of  c,  the  differential  equation  ^^x  i^t  V)  ^^ 
belongs  to  every  member  of  that  family.  The  singular  solution  is  the 
equation  of  the  curve  which  touches  every  one  of  liie  family  of 
curves. 

IL  The  equation  y=y'aj  +  ^  (y')  is  historically  remarkable  as  having 
led  to  the  theory  of  singular  solutions  :  it  is  called  ClairauC$  form. 
The  complete  primitive  is  y=c»t;+^,  belonging  to  a  family  of  straight 
lines :  the  singular  solution  is  found  by  eliminating  c  between  tiilB 
and  ar+^'c  =  0. 

15.  Singular  solutions  are  either  intraneom,  contained  in  the  general 
solution  as  particular  cases ;  or  extraneoutf  not  so  contained.  These 
two  species  do  not  differ  in  geometrical  character.  A  remarkable 
theorem  of  Cauchy  discriminates  between  them,  as  follows  :— * 

Let  y  =  p  be  a  solution  of  y'—x(^t  y)t  &&<!  i^t  fi  be  any  small  quan- 
tity.   If^  then,  X  being  constant, 

T     x(«,  y)-'X(x»  f) 

be  finite,  y  =  p  is  an  extraneous  solution ;  if  infinite,  intraneous. 

16.  It  is  not  often  that  the  factor  which  makes  an  equation  inte- 
grable can  be  recovered  in  any  general  form.  As  soon  as  the  solution  is 
obtained,  it  can  always  be  found ;  but  the  only  use  of  it  is  to  find  the 
solution.  There  is  always  an  infinite  number  of  such  factors,  any  one 
of  which  will  do.  When  in  p  +  qy',  the  criterion  p',  —  q'*  is  not  »  0 ; 
yet  if  Q~K^r~^'«)  ^  '^  function  of  x  only,  and  not  of  y,  and  if 

'  Q-i  ( p'y  —  Q', )  £ia;= V,  then  i ^  (p  +  QyO  is  integrable, 

17.  The  equation  y'  +  Fyc=Q,  in  which  p  and  Q  are  f  unetions  of  « 
only,  is  always  intep^ble.  The  factor  of  integration  ie  f/'*,  and  the 
complete  integral  is 

The  equation  y' »  py  +  oy*  is  reduced  to  the  preceding  form  hy 
making  y = af~» ;  and  y'=Ty  +  Qy»  by  making  »=yi-»  , 

18.  When  p  and  Q  are  homogeneous  functions  of  a?  and  y.  that  is, 
when  they  are  both  of  the  form  2*  ^  (y  :  x),  with  the  same  value  of  n, 
the  integrating  factor  is  (Px4-Qy)~^.  But  generally  the  following 
method  is  more  convenient.    Having 

*(«:y)+*(«.'y).y'=o 

assume  y:9cu,  from  whence 

dx  _^     «»     ^N^tf 

to  which  common  integration  can  be  applied.  The  equation  is  bow 
reduced  to  one  in  which  the  variables  are  said  to  be  separated. 

19.  It  is  hardly  necessary  to  say  that  the  variables  can  be  imme- 
diately separated  in  r  •«-  oy"  =s  0,  whenever  p  and  q  are  both  of  the  form 

20.  It  often  happens  that,  when  direct  proceases  would  require  the 
previous  solution  of  an  equation  of  indefinite  form,  indirect  processee 
will  succeed  in  reducing  the  question  of  solution  to  one  of  elimination. 
Thus  x=/  (/)  is  solved  when  y'  is  eliminated  between  this  and 

and  j/^f^  ia  aoWed  when  y*  ia  elioiinated  between  it  and 

where  x'  means  1 :  y'. 

21.  The  equation  y^x^  +  rffy*  can  be  reduced  to  elimination^  thus : 
Let  y'=!2,  then 

z—^z 

which  is  of  the  form  integrated  in  §  17.  Eliminate  » between  the 
result  of  this  and  y^x^z  -¥  y^z, 

22.  The  equation  y^fp(x,  y')  can  be  reduced  to  a  form  of  the  first 
degree  and  elimination.  Let  y'^z,  then  s=  p  +  q/,  where  p  and  Q  are 
^\  (x,  z)  and  ^\  (x,  z).  If  thiB  equation  can  be  integrated,  we  elimi- 
nate z  between  the  result  and  y=^{x,  z).  The  form  x=  ^  (y,  y')  may 
be  treated  in  a  similar  manner.  Or  generally,  let  the  equation  be 
^  (a?,  y,  y')= 0 ;  that  is,  4>  {x,  y,  2)  =  0,  which  gives  by  differentiation  a 
form  p  +  Q2+R2'=0.     If  from  this  we  eliminate  y,  by  substitution 

i  from  the  preceding,  we  have  an  equation  of  the  first  degree  as  to  / ; 
from  which,  if  integration  be  possible,  elimination  will  determine  the 
relation  between  x  and  y. 

23.  Any  differential  equation  whatever  may  have  a  chance  of  reduo- 
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tion  to  an  eaaer  form  in  the  followingy.way  :  Let  y  be  a  function  of  x, 
and  let  Y'  mean  dx :  dx,  &o.  Take  tbe^f  oUowing  sets  df  quantitieB : — 


X 

y" 

Iry" 


«y'-y 

X 

y      kc 


In  ^  {x,  y,  y^,y',  &».)=<>*  ^^^  for  each  of  x,  y,  y',  &c.,  the  quan- 
tity opposite  to  it  in  the  list  above.  If  the  equation  thuB  produced 
can  be  mtegrated  into  Y  =  i|oi:,  then  by  eliminating  x  from  x=Y*,y= 
ZY^— Y,  the  relation  between  x  and  y  which  satisfies  ^(x,  y,  y',  &c.)= 0 
is  found. 

24.  Various  substitutions  will  sometimes  aid  in  the  solution  of  an 
equation,  as  y=ux,  y=u-^,  =1**,  y=c",  and  so  on  :  sometimes,  when 
a  couple  of  expressions  of  the  form  ctx  +  by  +  e,  a'x  +  6'y  +  c',  occur,  it 
will  be  convenient  to  introduce  two  new  variables  derived  from 
equating  the  preceding  to  au  +  Bw  and  a'u  +  B'tp.  We  have  given  the 
most  ^ective  general  methods ;  the  number  of  transformations  * 
which  have  succeeded  in  particular  cases  is  very  large. 
\.  25,  When  the  equation  is  of  the  first  order,  but  of  a  higher  degree,  as 

F./"  +  P— 1  y'*-*  +  . . .  +  Px/  +  Po=  0, 

the  theoretical  mode  of  proceeding,  occasionally  convenient  enough  in 
practice,  is  to  find  the  »  values  of  y',  say  y'=^i  {x,  y),  /s^,  {x,  y), 
Stc  If  these  can  be  separately  integrated,  giving,  say  ^^  {x,  y,  c)  =  0, 
^ti^f  Vf  0  ==  ^i  ^*>  ^^  ^®  complete  primitive  of  the  equation  is 


'^1  (a?,  y,c)x^  {x,  y,  c)  X 


.  .  =  0. 


26.  When,  in  the  lasti  F«,  f»-.i,  &c.,  are  all  homogeneous  functions 
of  X  and  y  of  the  same  degree,  proceed  as  follows :  Reduce  the  equa- 
tion to  the  form 

y'»  +  Aiy'»-i  +  . . .  +  A»  =  0. 

in  which  a^,  &a,  are  of  the  form  ^  (y  :  x).  Let  y  =»  tx  and  find,  in 
terms  of  t,  the  several  values  of  y'  ov  t-¥  xt',  from  the  equation,-  Now 
t  +  a;<'=^£,  is  an  equation  in  which  the  variables  can  be  separated. 
Solve  each  equation,  and  proceed  as  in  the  last. 

27.  The  only  equation  of  difierences  of  the  first  order  which  can 
be  generally  treated,  at  present,  is  the  form  At*,  — p,«,  =9,,  where 
F,  and  Q«  are  functions  of  a:,  or  its  corresponding  form  »•  + 1—  pi  u  ,  =  q  „ 
Supposing  a;  to  be  an  integer,  which  is  what  is  usually  required,  let 
2 11,  denote  «. +ttM4.i  +  .  ..  +  Uc-i,  where  m  is  an  arbitrary  integer 
chosen  to  start  from.     Accordingly  ASu;,  =  ««.     The  solution   of 

tt.=F«F«+i....P,_i{o  +  2 ^ 1 

^  I       P«....P,J 

28.  E<)uations  of  differences  in  their  most  general  form  have  solu- 
tions which  appear  to  resemble  the  singular  solutions  of  differential 
equations :  but  there  are  important  points  in  which  the  resemblance 
fails.   ('  Differential  Calculus — library  of  Useful  Knowledge,'  p.  738.) 

29.  Let  y(")  stand  for  the  nth  differential  coefficient  of  y.  The 
following  expression 

p,y^)  +  p,_j  y(»-l)  +....+  p^y 

is  absolutely  integrable,  independently  of  all  relation  between  y  and 
«,  if 

Fo  —  Px'  +  Fa"  —  P3'"  +'....     =0, 

in  which  accents  refer  to  complete  differentiation  with  respect  to  x. 
And  the  integral  is 

F»y(-«  +  (p.-,-p.Oy(-« 
+  (P,-j-P',.l  +  p",)y(»-8)+  .... 

One  remarkiible  case  is  this  .-—each  term  p»y<»)  is  absolutely  inte- 
grable when  P»  is  a  rational  and  integral  function  of  a:  of  a  degree 
lower  than  the  mth.  Thus  y»',  xy'^\  xV\  «»y*%  are  all  integrable 
fimctions ;  and  a»y*%  a:^**,  are  also  integrable. 

80.  The  equation  y<«)  =  ^  is  not  only  completely  integrable,  but  it 
may  easily  have  all  its  intermediate  differential  equations  found.  For 
instance,  suppose  y  »  tf  <t>x.  Multiply  this  successively  by  1,  ar,  x\  X*,  x*, 
and^  by  the  last  section,  we  have  five  integrable  equations,  leading  to 
the  five  differential  equations  of  the  fourth  order  which  belong  to 
y"  =  fpx.  Treat  the  first  result  in  the  same  manner  with  1,  ar,  a;*,  a;' 
the  second  with  1,  x,  x*,  the  third  with  1,  ar,  and  the  fourth  with  1^ 
and  we  have  the  10  equations  of  the  third  order.  Proceed  in  the 
same  way  with  the  results,  taking  care  never  to  let  any  multiplication 
enter  which  raises  the  coefficient  as  high  as  the  order  of  differentiation 
which  it  accompanies,  and  then  will  appear  successively  10  equations 
of  the  second  order,  5  of  the  first,  and  finally  the  originJ  primitive. 

♦  The  student  miut  not  be  discouraged  by  finding  that  he  does  not  succeed 
in  solving  cases  which  require  deUched  artifloes  In  the  same  manner  as  the 
writer  of  the  elementary  work  before  him.  The  art  of  solving  equations  is  made 
evident :  the  art  of  oowtructing  equations  which  can  be  solved  is  behind  the 
curtain.  There  are  few  or  no  mathematical  works,  with  many  examples,  to  the 
writers  of  which  the  proverb  may  not  be  applied,  that  "those  who  hide  know 
Where  to  find/* 


81.  The  following  theorems  will  sometimes  be  of  use.    Let  F.  stand 

torJx*4>xdx.     Then  the  nth  integral  of  ^,  or  l/^dx\*iKe,  is  the 

following  series  divided  by  1.2.8 . . ,  (n— 1) 

n~2 
aj*-i  Fo—(«— 1)«*"'  Fj  +  (n— 1)  -2"^"'  ^s—  •  ■  •  • 

and  (i»  +  l)yaf»P»rfa;=a:^+iF,  — p«+,+i 
If  the  integrations  in  the  last  section  be  made  by  this  last  rule  as  they 
arise,  the  results  will  be  given  in  terms  of  Pq,  p^,  &c,  and  there  will  be 
no  difficulty  about  the  constants,  which  in  the  ordinary  mode  may 
appear  to  enter  in  too  great  numbers. 

82.  There  are  very  few  cases  of  equations  of  higher  orders  than  the 
first  which  can  be  integrated  in  general  terms.  The  equation  y'*=fy 
gives 

y^=^e  +  2f<f>ydy 
which  is  integrable.    Agidn,  y''  +  qy'* = b,  Q  and  B  bemg  functions  of 
y,  gives 


/,  ^/y  ^   •  where  log.  W=/Qcfy 
^/(2/RWrfy)  *         '"^^ 


V(2/RW«rfy) 

and,  by  a  change  of  the  independent  variable,  y'  +  ly'  -f  Qy''^  0  gLyes,  if 
p  and  Q  b^  functions  of  x, 

y=  /1-77^^^^-3-r  where  log.  w=--yWa?. 

83.  The  term  linear  equation  is  generally  applied  to  one  of  the 
form 

y(»)  +  Tjf  («-!)  + . . .  +  F,y = o 

in  which  p^  &c.  are  functions  of  x  only.  If  a  solution  be  found  which 
has  not  n  distinct  arbitrary  constants,  it  is  not  the  most  complete 
solution,  but  is  called  a  particular  *  solution.  It  is  a  most  important 
property  of  the  linear  equation  that  if  n  distinct  particular  solutions 
can  be  found,  say  y = y^,  y=  t^  &c.,  then  the  complete  solution  is 

y=OiTi  +  o,Y,+....  +  o«T, 

where  Oj,  c„  &g.,  are  any  arbitrary  constants. 

84.  The  most  remarkable  case  is  that  in  which  the  coefficients  are 
constants,  as  in  yt")  +  ajyt"^*)+  ..  .  +a»y=0.  If  the  equation 
k*  •^aJe*-^  +  . .  .  +  aii  =0  havenunequal  roots,  a,  fi,  7,  &c.,  the  general 
solution  is 

y  =  Ae**  +  B«^  +  C€^ 

but  if  there  should  be,  say  m  roots  equal  to  a,  the  term  which  must 
belong  to  a  in  the  solution  is  of  the  form 

(Ao + A,a;  + . . .  +  A«-i«^J)  €«* 

A  pair  of  imaginary  roots,  /i  ±  ^  %/— 1,  contributes  to  the  solution 
the  term 

e'*'  (k  cos  KC  +  L  sin  vx) 

Letters  introduced  without  specific  mention  mean  arbitrary  constants. 

85.  The  most  remarkable  particular  case  of  the  preceding  is 

y''  +  a'y=0        y=K  cos  (mj  + Lain  oa; 
=Bcos  {ox-kA.) 

Ko  one  differential  equation  is  of  so  much  importance  as  this. 

86.  When  the  equation  is  linear  in  all  but  an  independent  term^  as 

y(»)  +  P^(»-i)+...,+p,y  =  X  JP^ 

X  being  a  function  of  x,  its  solution  can  be  deduced  from  that  of  the 
linear  form,  in  which  x= 0,  by  a  method  the  importance  of  which  will 
justify  some  account  of  it  in  a  separate  article.  [Variation  of  Paba- 
METERS.]    We  give  the  following  result  of  it :  y*  +  a^y = x  gives 

a y=sin  axjx  cos  axdx—^<M  axjx^snx.  ctxdx 

+  K  cos  aa;+L  sin  ax, 

87.  The  completed  linear  form  (take  the  second  order  for  an  instance) 
Poy''  +  Piy'  +  Pay=x  can  be  integrated  (§  29)  one  step  if  both  sides  be 
multiplied  by  the  factor  m,  which  satisfies  the  purely  linear  equation 

mf,—{mPi)'  +  (MPt^"  =  0 

This  is  another  differential  equation  of  the  same  order,  but  the  difficulty 
is  much  reduced  by  it.  The  general  solution  of  the  last  is  not  wanted ; 
any  particular  solution  will  do.  That  is,  if  a  particular  solution  of 
every  linear  equation  could  be  found,  tho  general  solution  of  every 
completed  linear  equation  could  be  deduced.  And  it  will  generally 
happen  that  when  one  particular  solution  can  be  found,  to  make  an  . 
integrating  factor,  enough  of  them  can  be  found  to  give  the  complete 
solution  of  the  original  equation. 

38.  The  form  ^  (y,  y',  y")  =  0,  in  which  x  is  wanting,  may  be  reduced 
to  an  equation  of  tiie  first  order,  by  making  y'=z,  when  it  becomes 


*  The  word  particular  is  here  opposed  to  general.  Note  this,  becanse  some 
writers  have  used  i)articular  solution  to  signify  whaMs  now  generally  called 
linpular  solution.  " 
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4p  (y,  g,  zdz  :  dy).  If  zory'he  thence  found  in  terms  of  y,  the  variables 
can  be  immedrntely  separated :  if  y  be  found  in  terms  of  9,  we  eliminate 
t  between  y=i^  as  found  and  x^f  {^zdz  :  z). 

39.  As  an  di  priori  mode  of  constructing  linear  equations  and  their 
solutions,  note  the  following :  If  ^  (a:,  y,  y', . . . .  yt»))  have  for  its 
solution  y=^  {x,  a,  b,c,.  ,  .),  a,  b,  c,  &c.,  bemg  arbitrary  constants,  and 
if  pQ,  Fj,  p^  &C.,  be  ^e  differential  coefficients  of  ^  with  respect  to 
y,  y*,  y",  Ac.,  considered  as  independent  variables  (with  ^  substituted 
in  them  instead  of  y :  then  the  solution  of  the  linear  equation 
Pot*  +  py  +  Pjtt"  + . . . .  P»ttt"J  =  0 


f«=AV  +  B+»'+<^*'  +  ' 


▲,  B,  &c.,  being  new  arbitrary  constants. 

40.  If  to  an  equation  of  the  nth  order,  all  the  n  equations  of  the 
(fi~l)th  order  can  be  found,  each  with  an  arbitrary  constant,  there  is 
no  occasion  for  any  further  integration.  For  if  y',  y", . . . .  y  ^"~**  be 
eliminated  between  the  n  equations,  the  result  will  be  the  complete 
primitive. 

41.  The  purely  linear  equation,  or  indeed  any  one  which  is  homo- 
geneous with  respect  to  y,  /,  y",  &c.,  can  be  lowered  one  order  by 
asBuming  log.  y—Jidx,  or  y^^f'^  (we  have  used  the  former,  as  more 
convenient  to  print).    If  this  be  done  with  Pq^ "  +  ^j/ -V^jjf^^,  it  gives 

Pa8'+Po^  +  P,2  +  P,=  0. 

42.  In  this  way  the  solution  of  y^'s^  .  y  is  connected  with  that  of 
s^+s^=<^  When  ipx==ax*,  it  is  called  Riccati's  equation,  and  it  can 
be  integrated  in  finite  algebraical  terms  whenever  m=s— 4ik  :  (2k  ±  1), 
h  being  a  positive  integer. 

43.  If  illy  a  particular  solution  of  y''+py'  +  Qy=0  can  be  found, 
then  the  general  solution  of  y "  +  py'  +  Qy  +  b = 0  can  be  found  from  it. 
Let  y=T  be  the  particular  solution  of  the  first,  and  let  log.  w=^pdv  ; 
the  general  solution  of  the  second  is 


<-^/L 


RTWdx 


dx. 


44.  If  ^  {x,  y,  y^,  y")  =  0  would  become  homogeneous  with  respect 
to  X  and  y,  by  considering  y,  jf  and  y"  as  of  the  dimensions  n,  n— 1, 
w— 2,  assume  y = a;»w,  /= j;«^ii;,  y " = a*-««;,  which  reduces  the  equation 
to  the  form  ^^  (w,  v,  w)  —  0.    Then  deduce 

(w— »— 1  v)  dtt=(t;— n«)  dv, 

and  substitute  for  w  ita  value  in  terms  of  tt  and  v.  If  this  equation  of 
the  first  order  can  then  be  integrated,  giving,  sav  x  (^^  ^)  =  0,  we  have 
to  complete  the  process  by  integrating  x^^'^^^^t  y  a:~^*~*^)5=0. 

45.  To  destroy  the  second  term  of  y'*+py'  +  Qy  +  B=0  proceed  as 
follows.   Let  i^J^'^^dx,  and  find  x  in  terms  of  {.    Then  we  have 

^+(Qy+B)^=0 

46.  Any  number  of  simultaneous  equations  which  leave  only  one 
independent  variable  can  be  reduced  to  equations  between  two 
variables.  For  instance,  let  there  be  three  equations  between  or,  y,  z,  t, 
and  differential  coefficients  of  x,  y,  z,  with  respect  to  t.  Now,  lookiiig 
ujwn  a?,  x',  ftc.  y,  y',  &c.  (excluding  z,  z',  &c.),  as  so  many  independent 
quantities,  differentiate  the  three  equations  with  respect  to  t.    There 

'MiiB  thenl  ntroduced  ^100  new  differential  coefficients  of  x  and  y,  and 
three  new  equations :  or  the  number  of  equations  gains  one  upon  the 
number  of  quantities.  Repeat  the  process,  and  the  same  thing  happens 
again,  and  so  on.  Consequentiy  a  step  must  arrive  at  which  the 
number  of  equations  is  made  one  more  than  the  number  of  quantities. 
All  the  quantities  can  then  be  eliminated,  and  there  results  one  equa- 
tion between  z,  z'  &a,  and  t.  The  same  thing  maybe  done  with  x  and 
y.  The  process  will  also  reduce  the  number  of  equations  to  as  many 
as  there  are  independent  variables,  whatever  that  number  may  be.  The 
order  of  the  result  is  the  sum  of  the  orders  of  the  original  equations. 

47.  In  the  simple  case  of  Ay'  +  Bz'  +  c=0,  py'  +  Q2'  +  B=0,  when 
A,  P,  &c.,  are  functions  of  x,  y,  z,  and  zf  la  dt:  dx,  &c.,  we  may  pro- 
ceed by  eliminating  y*  and  forming  say  z'=m,  a  function  of  x,  y,  z. 
Hence  z''=m', +M'yy'  +m',z',  from  which  we  may  eliminate  y  and 
y'  by  the  original  equations,  and  thus  produce  an  equation  of  the 
second  order  to  determine  z  in  terms  of  x.  And  the  same  for  y  in 
terms  of  x, 

48.  Let  t  be  the  independent  variable,  and  let 

a^=Ai«-f  B.y+Cj        ,  y'=A^+B^H-C8, 
functions  of  t  only.    Determine  0  and  z  from 

fl'  =  A,^  +  (Ai-B,)«-Bi 
2'  =  (Ai  +  A,fl)  Z  +  Cj  +  C,a 

0  will  generally  be  a  function  of  double  value ;  let  $^  and  0,  be  its  two 
values,  and  z^  and  z^  the  corresponding  two  values  of  g.  Finally, 
determine  x  and  y  from 

x+6^y=z^ 

x  +  0^y=z^. 


49.  When  the  forms  are 

x"^A^x+3^y+a^    ,   y"=»A»«+B,y  +  o. 

Aj  &c.  being  constants  (a  case  which  is  often  useful)  detennitie  the 
two  values  of  0  from 

B,  +  B,0=(Ai  +  A,e)e 
and  the  two  valuea  of  z  from 

«*= (a^ + jlJ)  z  +  Oi  +  Q^e 

and  find  x  and  y  from  »+ dj y^Zj    ,    x  +  9,y«z,. 

50.  Also,  when  the  simultaneous  equations  are  linear,  with  constant 
coefficients,  proceed  as  follows.  Say  there  are  four  variables,  x,  y,  z,  t ; 
and  three  equations.  Assume  x=^,y= bt^,  z=  Cf",  and  substitute : 
the  result  will  be,  after  division  by  c"',  three  equations  of  the  form 
^  (a,  6,  c)  =  0,  in  which  b  and  e  only  enter  in  the  first  degree.  Heinca 
the  values  of  a  can  be  found  by  an  equation  whose  degree-  is  the  sum 
of  the  orders  of  the  original  equations,  with  one  value  of  b  and  c  for 
each  value  of  o.  I^t  the  values  be  a^,  a^  b^,  b^  e^,  c„  &c.,  then  the 
complete  solution  is 

«=oy>'  +  C8,€*«'+  .... 

y = Oi6i6*i  *  +  cs,ft,6*«  *+,.., 

f = OjC^^  *  +  CaC,€*«  *+  . . . . ' 

0,  &c.  being  arbitrary  constants. 

51.  Whenever  the  solution  of  a  differential  equation  depends  upon 
that  of  an  ordinary  equation,  and  supposing  the  roots  to  be  »U  .d^e- 
rent,  the  form  of  tiie  solution  is 


the  solution,  though  still  a  solution,  ceases  to  be  the  complete  solution 
when  there  are  any  seta  of  equal  roots.  If  there  be  m  roots  equal  to  a, 
and  il  4/  X,  ^"  x,  &c.,  be  the  successive  differential  coefficients  of  ^, 
this  set  of  roots  contributes  to  the  value  of  x  the  terms 

K^(aO  +  Kj^'(a«)  .  «+ +  K,-,  ^t»-i)  (<rf)  ,  ^--i 

of  which  a  particular  case  has  been  seen  in  §  84. 

52.  We  now  look  at  one  equation  with  three  variables,  two  of  which 
are  thti!refore  independent.  Let  xda;  +  Tc{y  +  z<2z=0  be  the  equation. 
This  may  have  arisen  direct  from  ^(x,  y,  z)b(;,  without  alteration  or 
loss  of  factors,  &c. :  and  this  will  be  the  case  when  z'^  =  t'«,  t'«  =  z',-, 
z'«=x',,  and  then  only.  To  return  to  the  primitive,  integrate 
-xdx  +  Ydy  (§  10)  as  if  z  were  constant,  and  let  the  result  be  P.  The 
integral  of  xdx  +  Ydy  +  zc^z  is  then 

P+y(z— p',)(& 

Or  thus :  when  the  criteria  are  satisfied,  the  integral  (omitting  the 
usual  commas,  to  save  room)  of 

^{xy2)dx+X{xyz)dy'^^(xyz)dz    is 

/•  ^  {xyz)dx^-  /I  X  («y2)  <^y  +/,'  4>  (aJ«)  dz 

in  the  first  of  which  y  and  z  are  treated  as  constants,  and  z  in  the 
second. 

53.  If  the  criteria  be  not  satisfied,  a  factor  M  may  possibly  exist, 
such  that  MX  dr  +  MY  cZy  +  MZ  dz  shall  be  int^grable.  But  this  cannot 
happen  unless  the  following  criterion  be  satisfied  : 

z(x'y-Y'.)  +  x(y'.~z'y)  +  T(z'.-x'.)-0 

and  the  factor,  when  this  is  satisfied,  must  satisfy  any  two  of  the 
three  equations. 

M  (X'y—  Y',)  +  XM'y— ym',  =0 
H  (Y',  —  Z'y  )  +  YM',  — ZM'y  =»  0 

M  (Z',  —  X',)+  ZM',— XM';  =  0 

But  if  the  criterion  be  not  satisfied,  then  there  is  no  equation  what- 
soever between  x,  y,  z,  which  always  produces  xdx-^-idy  -f  z<^z= 0. 

54.  The  equation  xdx  +  Ydy  4-  zdz  =  0,  when  produced  from 
4>  i^f  Vf  z)  =  c,  is  the  equation  of  a  family  of  sur&u}es,  the  .individuaJs  of 
which  are  defined  by  the  different  values  of  c.  That  is  to  say,  any 
point  of  one  of  these  surfaces  being  taken,  and  any  other  point 
infinitely  near  to  it,  the  equation  is  satisfied  by  x,  dx^^M,,  as  derived 
from  these  points.  But  when  the  criterion  is  not  satisfied,  then 
xdx  +  Yc^y  +  zdz  still  belongs  to  any  surface  in  the  following  limited 
sense.  On  any  surface,  and  through  any  point  of  it,  a  curve  may  be 
drawn  such  that  the  equation  xdx  +  &ic.  is  satisfied  if  the  two  con- 
tiguous points  first  named  be  taken  on  that  curve, 

55.  When  there  are  three  variables  and  two  equations,  with  two 
constants,  as  in  ^  (x,  y,  z,  a,  b)=0,r^  {x,  y,  z,  a,  &,)= 0 ;  the  most  ready 
theoretical  mode  of  imagining  the  differential  equations  formed  is  the 
reduction  to  the  form  a=*  (x,  y,  e),  6= Y  (x,  y,  z),  and  differentiation. 
Two  equationji}  of  the  form  prfa?  +  Qrfy  +  ndz=0  are  thus  produced; 
from  which,  by  combination,  may  be  derived  an  infinite  number  of 
pairs  of  the  same  kind,  answering  to  the  infinite  variety  of  pairs  which 
can  be  produced  from  the  primitive  equations.  This  corresponds 
with  the  obvious  geometricu  fact  that  one  curve  may  be  the  inter'' 
section  of  an  infinite  number  of  differ^t  pairs  of  Bur&cei»  —  g^ 
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56.  A  partial  differential  equation,  such  as  ^  (x,  y,t,s^f,sfp)ssO, 
belongs  to  an  infinite  number  of  surfaces  distinguish^  hj  the  forms 
of  the  arbitrary  function  which  enters  into  the  solution.  The  most 
general  method  of  proceeding  is  as  follows,  which  supposes  that  a 
particular  solution  is  found  having  at  least  two  new  arbitrary  constants. 
Let  /  (ar,  y,  z,  a,  6)  =  0  be  such  a  solution,  and  call  it  a  pnmary  solu- 
tion. Make  b—ra,  where  Fa  is  any  function  of  a,  at  pleasure.  Then 
the  general  solution  is 

f{z,y,  t,a,Ya)»0, 

in  which  a  is  a  function  of  x,  y,  z,  determined  from 

The  arbitrary  character  of  ra  introduces  an  arbitrary  function. 

The  geometrioal  meaning  of  this  is  as  follows :  The  primary 
solution,  a  and  b  being  independent,  is  the  equation  of  an  infinite 
number  of  families  of  surfaces :  when  b  is  made  ^  Fa,  the  equation  is 
restricted  to  one  of  these  families;  and  each  case  of  the  general 
solution  answering  to  one  form  of  va,  is  the  equation  of  the  surface 
which  touches  every  individual  of  the  family  throughout  the  extent 
of  some  curve.  Every  surface  which  comes  under  the  general  solution 
is  then  tangent  to  a  whole  family  of  primary  solutions.  But  it  must 
not  be  forgotten  that  every  primary  solution  is  also  a  case  of  the 
general  solution,  so  that  there  is  no  primary  solution  but  what  is  also 
tangent  to  a  whole  family  of  other  primary  solutions. 

57.  There  is  generally  a  surface  which  touches  all  the  surfaoes  of  the 
general  solution,  and  is  a  singulai'  solution  of  the  partial  differential 
equation,  not  contained  in  the  general  solution.  It  is  found  by 
substituting  in/  (ar,  y,  «,  a,  b)=0,  values  of  a  and  6  derived  from 

fa  («,  y,  2,  a,  b)  s=  0,  /*  (x,  y,  z,  a,  b)  =  0. 

We  shall  illustrate  this  subject  in  Varution  of  Parambteus. 

Let  Xtt',  +  Yu'y  =  u,  where  x,  &c.  may  be  functions  of  x,  y,  and  «. 
The  integration  entirely  depends  upon  that  of  the  following  system  of 
ordinary  differential  equations : — 

dx  _  dy  __  du 
X   *"  T  ~  "u" 

if  these  can  be  integrated,  and  the  results  reduced  to  the  form  a=a 
(ar,  y,  a),  6=/8  (x,  y,  w),  a  and  /3  being  functional  symbols,  then  the 
complete  integnd  of  the  given  equation  is  /3«/a,  or 

/and  F  being  any  functions  whatever. 
TMs  may  be  extended  to  any  number  of  variables.    Thus  if  ' 
Xm',  +  Ytty  +  Ti*'«  =  u, 
let  the  solution  of 

^  ^  ^  _  o?<  _^  (f  tt 

X  Y  T  "F 

be  obtained  in  the 'form  a=p,  6=Q,c=b,  where  a,  I,  e,  are  the 
constants  introduced  by  integration,  and  p,  q,  b,  are  functions  of 
X,  y,  t,  independent  of  those  new  constants.  The  complete  solution 
of  the  partiskl  differential  equation  is  f(p,  q,  r)  =  0,  F  being  any  function 
whatever. 

59.  The  same  mode  holds  when  there  are  several  equations  with 
two  more  variables  than  equations,  if  the  multipliers  of  differential 
coefficiente  be  the  same  in  all.  Thus  the  system  xit',  +  yu\  =  u, 
xr',  +  Yt;'y  =  V,  xn/,  -h  Yw'y  =  w,  can  be  integrated  if  the  system 

dx  __  dy  __  dv,  _  dv       dw 

X  Y^U^V^IF 

can  be  integrated  in  the  form  a=p,  &=Q,  c=b,  6=8,  described  as 
before.    The  complete  solution  is  the  system 

F^p,  Q,  R,  8)  =  0,  F,(p,  q,  R,  8)  =  0,  F,(p,  Q,  B,  s) = 0,  where  f^,  &c.,  are 
symbols  of  any  functions  whatever. 

60.  Nearly  all  that  can  be  done  in  this  part  of  the  subject  depends 
upon  eases  of  three  variables  and  their  connection  with  surfaces.  The 
following  notation  is  in  universal  use :  Having  z,  a  function  of  x  and 
y,  let  zfg  and  «'y  be  denoted  by  p  and  q,  and  the  second  differential 
co-efficients  a^„,  t"^,  z'^,  by  r,  «,  and  t 

61.  Let  z=px  +  qy  +f{p,  q)  be  the  equation.  A  primary  solution  is 
«=oa:  +  6y+/(a,  6).  The  general  solution,  deduced  as  in  §  56,  gives 
the  equation  of  all  developable  surfaces,  if  /  be  arbitrary.  The  form 
y=4>p,  ^  being  a  given  function,  has  2=ax+tl>a.y+b  for  a  primary 
solution,  and  belongs  to  a  particular  class  of  developable  surfaces. 
Both  these  equations,  and  aU  developable  surfaces,  satisfy  the  equa- 
tion rt-«*=0.  ^  ^ 

62.  For  the  method  of  dealing  generally  with  the  equation  of  the 
second  degree,  Br + 8«  +  t«  =  v,  see  '  Differential  Calculus,'  in '  Library  of 
Useful  Knowledge,'  p.  719.  It  would  hardly  yield  a  short  account  for 
a  work  of  reference. 

63.  Let  r=aH.     Of  this  veiy  important  equation  the  complete 

^  «=^(y+(w)+4'(y— oj?). 

^  and  ^  being  any  fimctions. 
6i.  Let  z=p(p,q).    Solve  the  common  differential  equation  y= 


0  (<*/i  yOi  givii^*  say  y=  i|^  (ar,  b).  Then  z=4'(y  +  aa;,  6)is  a  primary 
solution  of  the  given  equation. 

65.  Let  <f>{p,  a:)=if^(5,  y).  Let  <t>(P,  *)  =  »,  ♦(?,  «)=«,  giv«  P«=* 
{x,  a)  2= Y  (:r,  a).    Then  eliminate  a  from 

«=  /  {*('»  «)  •  <^+V(y,  o)  .  dy]  +xa 

^  "^  S^y*  l*^^'  "*)  •  dx+V(tf,  a)  .  dy}  +x'« 

XOr  being  any  function  whatever  of  o. 

6^,  Let  X,  Y,  z,  be  three  new  variables,  and  let  p,  Q,  B,  8,  t  be  the 
differential  coefficients  of  z  :  that  is  z',  =  p,  z'y  =  q,  z'„=r,  &c.  For 
the  equation  ^{x,y,  z,Pf  j, r,  t,  t)  =  0,  substitute  as  follows  :— 

FOTX  P 

y  Q 

z  px  +  QY— a 

p  X 

px  +  qy—z  z 

T 
**  BT— 8* 

—a 

*  BT  — B« 

B 
'  BT-8« 

If  the  resulting  equation  can  be  integrated  into  Z3s^(x,t),  then 
the  original  equation  is  integrated  by  eliminating  x  and  Y  from 

x=F  y=Q  «=PX  +  qY— a 

67*  Linear  equations  of  differences  with  constant  coefficients,  «uch  as 

U;,+z  +  au,+j  +  but+\  +  cug=0 

may  be  solved  in  a  manner  corresponding  to  linear  differential 
equations  bv  assuming  u«  =  m*  and  obtaining  its  particular  solutions 
by  means  of  w*  +  am^  +  ftm  +  c= 0. 

We  have  not  touched,  on  the  application  of  the  calculus  of  operations, 
nor  on  that  of  definite  integrals,  subjects  which  are  now  of  very  great 
importance.  On  these  points  see  Opebation,  Integbals,  Dbfikitei. 
See  also  Function,  Abbitbaby. 

It  must  be  noticed  that  a  great  portion  of  the  most  important 
part  of  the  subject  of  differential  equations  cannot  enter  in  any  work 
on  pure  mathematics.  The  physical  subjects  of  gravitation,  heat, 
electricity,  &c,  depend  so  much  on  certain  differential  equations  that, 
by  common  consent,  the  details  are  referred  to  works  on  these 
subjects,  and  do  not  appear  separately. 

EQUATIONS,  FUNCTIONAL.  In  this  case  the  question  U  to 
find  the  form  of  a  function  which  will  satisfy  certain  conditions.  For 
instance  ^  (x')  =  ^x  +  1.  Here  the  question  asked  is,  what  is  that 
algebraical  expression  which  will  be  increased  by  I,  whaUver  may  be 
the  tfolue  of  X,  by  changing  x  into  x'.    [Functions,  Calculus  of.] 

EQUATOR  and  ECLIPTIC,  the  two  principal  circles  of  the  sphere. 
The  first  is  that  circle  of  the  apparent  celestial  sphere  which  is  in  all 
points  equally  distant  from  both  poles;  the  second,  the  circle  through 
which  the  sun  appears  to  move.  The  equator  is  so  called  from  being 
the  circle  on  the  arrival  of  the  sun  at  which  the  day  and  night 
become  equal.  The  ecliptic  derives  its  name  from  being  the  circle  on 
which  (or  near  which)  the  moon  must  be  in  the  case  of  an  eclipse. 
[Sphkre,  Doctbinb  of  the.] 
EQUATOR,  MAGNETIC.    [Magnetism.]  ^ 

EQUATORIAL  INSTRUMENT.  This  name  \b  generally  given  tj^ 
astronomical  instruments  which  have  their  principal  axis  of  rotation  in  the 
direction  of  the  poles  of  the  heavens.  When  the  purpose  of  a  machine 
of  this  nature  is  simply  to  carry  a  telescope,  it  has  been  called  a  mackinr 
paraflactique  or  parallatique  by  the  French,  and  sometimes  polar  axis 
by  English  writera ;  but  we  shall  include  both  in  this  article. 

The  complicated  system  of  circles  which  formed  the  oMrotabe  of 
Hipparchus,  described  by  Ptolemy  ('Almagest,'  lib.  v.  cap.  i.),  was  made 
moveable  on  two  pins,  which  marked  the  places  of  the  pole  in  a 
metallic  meridian  circle,  and  thus  mav  be  called  in  some  sort  an 
equatorial.  There  is  an  excellent  plate  of  the  astrolabe  in  the  title- 
page  of  Halma's  translation,  torn.  i.  This  instrument  and  the  copies 
which  were  made  of  it  afterwards,  accordiDg  to  Ptolemy's  description, 
by  the  Arabs  and  by  Walther  of  Nuremberg,  were  designed  for  ob- 
serving the  longitude  and  latitude  of  a  heavenly  body  directly.  The 
torquetum  of  Regiomontanus  was  for  the  same  purpose,  but  surfaces  were 
used  instead  of  axes  to  determine  motions,  but  we  know  not  whether  it 
was  ever  actually  made.  Tycho  seems  first  to  have  seen  the  immense 
superiority  of  the  simpler  instrument,  which  sufficed  for  determining 
right  ascension  and  declination :  and  the  genuine  equatorial  is  there- 
fore due  to  him.  In  his  '  Astronomicse  Instaurat®  Mechanica,'  Nori- 
bergsD,  1602,  we  find  the  figures  and  descriptions  of  three  *  equatorial 
armiUa) '  of  different  sizes  and  constructions ;  in  one,  the  diameter  of 
the  meridian  circle  was  7  cubits,  or  104  ^Qe**  (For  Tycho's  equatoriala 
see  AsTBQLABE.)  In  the  '  Rosa  Ursina '  of  Scheiner,  Bracciani,  * 
1626-30,  p.  350  et  seq.,  there  is  a  plate  and  description  of  an  eq\iatorial 
mounting,  invented  by  Gruenberger,  to  be  used  with  a  lens  or  telescope. 
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for  forming  an  image  of  the  sun — ^the  mode  of  observation  then  in 
Togue—orj  with  a  telescope,  in  the  modem  manner  for  viewing  the 
moon,  stars,  and  other  phenomena.  Gruenberger's  equatorial  is  almost 
identical  with  that  described  and  figured  by  Cassini  as  his  maehine 
parallactique,  'M^moires  de  I'Acad^mie/  1721,  p.  18,  and  wluoh  ii 
also  drawn  and  described  under  the  same  name  by  Bailly, '  Histoire 
de  TAstronomie  Modeme,'  voL  t  p.  601,  plate  v.,  fig.  88  ;  and 
by  Lalande,  '  Astronomie,'  1792,  §  2400,  et  seq.,  plate  xxiv.  In 
1674  Hooke  published  his  '  Animadversions '  on  the  first  part  of  the 
'Machina  Coalestia'  of  Hevelius.  In  this  remarkable  tract  he  describes, 
p.  67  et  seq.,  tab.  2,  fig.  15,  the  polar  azis,  on  which  he  proposes  to  fix 
his  quadrant  for  measuring  intermutual  distances,  and  "  the  watch- 
work,  which  is  to  make  it  move  round  in  the  same  time  with  the 
diurnal  revolution  of  the  earth."  *  The  regulator  of  the  watch-work  is 
a  ball  and  string,  describing  a  conical  surface.  When  so  near  an  ap- 
proach had  been  made  to  this  great  desideratum  in  teleeoope-mounting, 
it  is  somewhat  remarkable  that  nearly  150  years  should  have  elapsed 
oefore  it  was  realised.  The  astronomical  sector  with  which  Flamsteed 
observed  at  Oreenwich  from  1676  to  1689  bears  so  strong  a  resemblance 
to  the  quadrant  and  stand  described  in  Hooke's  tract,  that  we  are  in- 
clined to  attribute  the  merit  of  its  contrivance  to  Hooke,  particularly 
as  he  recommends  the  artificer  Tompion  as  "  having  been  imployed  by 
him  to  make  that  which  he  had.'  Flamsteed's  instrument  was  a 
sextant  mounted  upon  a  polar  axis ;  and  a  description  of  the  instru- 
ment, with  a  plate,  will  be  found  in  the  '  Hlstoria  Coelestis,'  voL  iii, 
p.  103. 

The  next  step  in  the  construction  of  the  equatorial  was  made  by  Il5mer, 
to  whom  we  owe  the  transit  and  circle,  and  whose  merits  as  an  astro- 
nomical mechanic  surpass  even  his  great  countryman  Tyoho.  Ac- 
cording to  Horrebow, '  Basis  AstronomisB,'  p.  89,  tab.  1,  the  equatorial 
of  Romer  was  erected  about  1690.  Here  we  have  the  second  essential  to 
the  instrument,  a  telescope  mounted  on  a  cross  axis,  which  is  placed 
at  right  angles  to  the  polar  axis ;  (this  is  sometimes  called  the  decli- 
fuOion  axis,  from  its  carrying  the  declination  circle,  or  transit  axU,  from 
its  analogy  to  the  transit).  In  this  construction  the  telescope  jgaxi  be 
pointed  m  every  direction,  and  we  have  heard  Romer's  general  idea 
recommended  by  a  very  competent  judge  as  that  which  he  would  now 
foUow  in  mountmg  a  20-foot  telescope.  Graham's  differential  sector 
and  Sisson's  equatorial  are  described  in  Yinoe's  *  Practical  Astronomy,' 
1 136  and  140,  with  figures ;  but  the  author  has  committed  an  error  in 
his  description.  Graluim's  astronomical  sector  is  supported  like  Hook's 
quadrant  and  Blamsteed's  sextant  (see  Smith's '  Optics'  §  885,  book  8, 
chap.  9) ;  but,  in  explaining  the  instrument,  Smith  uses  a  figure  for 
illustration  which  Vince  has  copied  as  the  actual  instrument.  It  is  in 
the  Royal  Observatory. 

A  portable  equatonal  stand  for  carrying  a  reflecting  telescope  was 
invented  by  Short,  and  is  described  and  figured  in  the  '  Phil.  Trans/ 
for  1749.  Tbis  must  have  been  a  very  ricketty  affair,  judging  from 
the  plate.  In  1771  Naime  gave  a  description  and  figure  of  a  much 
better  instrument  in  the  same  work;  and  in  1772,  or  1773,  P.  and  J. 
Dollond  published  an  account  of  a  "  universal  equatorial  instrument, 
or  portable  observatory,"  which  in  firmness  and  contrivance  is  very 
similar  to  that  of  Naime.  This  construction,  with  some  slight  varia- 
tions,  was  followed  by  Ramsden,  in  a  portable  equatorial  made  for  Sir 
George  Schuckburgh,  in  1779.  All  these  portable  equatorials  labour 
under  this  seriotis  defect ;  the  telescope  cannot  be  pointed  on  the  same 
star  in  reversed  positions,  nor  upon  any  star  within  80*  or  40**  of  the 
pole.  Lalande,  in  his  '  Astronomic,'  §  2413,  pi.  xxvi.,  gives  an  account 
of  an  equatorial  made  by  Megni^,  for  the  President  de  Saron,  in  which 
this  difficulty  is  overcome  by  fixing  the  telescope  at  the  extremity  of 
<^M^  cross  axis,  so  as  to  overhang  the  hour  circle.  A  very  beautiful 
universal  equatorial,  in  which  the  same  position  of  the  telescope  is 
adopted,  was  constructed  by  Troughton,  a  figure  and  description  of 
which  will  be  given  at  the  latter  end  of  this  article.  There  are  some 
equatorials  by  Naime  and  Adams  which  have  a  telescope  at  one  end 
of  the  cross  axis,  but  we  are  not  aware  that  they  have  been  figured  or 
described. 

A  new  era  in  the  equatorial  commences  with  the  construction 
by  Ramsden  for  Sir  George  Shuckburgh  in  1791,  which  ia  elabo- 
rately described  with  plates  in  the  '  Phil.  Trans.'  for  1798.  In  this 
instrument  the  telescope  and  the  declination  circle  form  a  complete  and 
symmetrical  transit  circle,  which  is  supported  at  its  extremities  by  two 
assemblages  each  of  three  long  parallel  brass  tubes  forming  the  polar 
axis.  The  upper  ends  of  these  tubes  are  set  into  a  circular  open 
frame,  from  the  centre  of  which  the  top  pivot  rises,  and  their  lower 
ends  rest  on  the  base  of  an  inverted  cone,  which  has  the  bottom  pivot 
at  its  vertex.  The  polar  axis  is  so  long  as  to  allow  the  telescope  to 
revolve  completely,  and  the  object-glass  is  large  enough  to  give  a  sight 
of  tiie  pole  through  the  upper  circle.  The  general  form  of  this  instra- 
ment  is  followed,  with  some  variations,  in  almost  every  considerable 

•  Hooke  a^erU  that  a  olook  with  a  oircular  pendulum  was  invented  by  him 
in  1665,  and  eomplaini  that  Huygbens  had  published  a  description  of  this  (In 
1674}  **  withoat  naming  him  at  all  as  concerned  therein."  Huygheni  sajs  that 
he  invented  the  clock  with  a  circular  pendnlnm  about  the  came  time  that  he 
applied  the  oscillating  pendulum,  that  is,  sixteen  years  before  the  date  of  his 
book,  and  that  several  clocks  of  this  description  had  been  been  made,  "  non  sine 
Buccessu,"  in  the  mean  time.  Both  Hooke  and  Huygbens  promised  to  give 
a  complete  description  of  this  clock  at  another  opportunity. 


English  instrument  which  has  been  sinoe  made  with  the  view  of  being 
used  to  measure  with  the  circles.  All  have  had  a  long  polar  axis  sup- 
ported at  the  extremitiea,  and  divided  in  the  dii^ection  of  its  length 
into  two  limbs  or  cheeks,  within  which  the  declination  axis  is  suppoited 
as  a  transit  between  its  piers.  Of  this  kind  are  the  equatorials  of  Cam- 
bridge and  Brussels,  as  well  as  of  Armagh,  described  in  Rett's  '  Cyclo- 
piedia,'  and  of  Camden  Hill,  described  by  Trouditon,  and  figured  in 
the  '  Phil.  Trans.'  for  1825,  in  the  Preface  to  Herschel  and  South's 
Observations  of  Double  Stars. 

After  Fraunhof er  had  succeeded  in  forming  larger  and  better  achro- 
matic object-gkases  than  had  hitherto  been  Siought  possible,  he  chose 
for  a  stand  one  which  is  in  principle  identical  with  the  M<ichine 
ParaUalique,  only  having  the  telescope  hung  on  one  side,  exactly  as  in 
the  portable  equatorial  of  Megni^.  To  these  he  applied  a  very  in- 
genious dock  movement,  which  greatly  facilitated  the  optical  use  of  the 
instrument,  and  rendered  it  a  better  mlorometrical  measurer  than  had 
previously  existed.  To  prevent  the  telescope  from  bending,  Fraunhof  er 
applied  a  system  of  balance  weights,  which  were,  we  believe,  invented 
or  brought  into  extensive  use  bv  Reichenbach.  It  would  probably 
have  been  better  if  he  had  made  the  telescope  stiff,  by  bracing  a  form, 
and  had  omitted  the  balance  weights  for  the  telescope  altogether.  It 
is  evident,  from  their  construction,  that  the  least  jar  or  roughness  in 
handling  the  telescope  must  set  the  weights  in  motion,  and  consequently 
ruin  the  action  of  the  object-glass  until  they  come  to  rest ;  and  it  is 
not  worth  while  to  purchase  a  Httle  useless  accuracy  in  the  measure- 
ment with  the  circles  at  such  a  cost.  There  is  considerable  inconve- 
nience in  this  construction ;  for  example,  in  many  positions  a  star  cannot 
be  followed  from  one  side  of  the  meridian  to  the  other  without  bringing 
the  telescope  over,  that  is,  turning  the  ^lar  axis  and  the  telescope 
each  of  them  half  round.  This  is  particularly  disagreeable  in  the 
measurement  of  double  stars,  which  ought,  if  possible,  to  be  observed 
near  the  meridian.  There  is,  perhaps,  a  little  more  inconvenience  in 
giving  small  motions  to  the  telescope ;  but  neither  this  nor  the  impossi- 
bilil^  of  using  reversed  observations  in  a  majority  of  instances  is  of 
much  consequence.  On  the  other  hand,  when  the  workmanship  and 
material  and  engineering  are  good,  an  instrument  of  this  form  may  be 
expected  to  stand  better  in  adjustment,  and  to  admit  of  larger  dimen- 
sions, and  tojrequire  less  room,  than  any  other. 

The  most  celebrated  of  Fraunhof er's  equatorials  is  one  which  is 
erected  at  Dorpat,  and  has  been  descnoed  by  Professor  Struve. 
('  Beschreibung  des  grossen  Refractors  von  Fraunhof  er,'  Dorpat,  1825, 
folio,  with  plates.) 

Some  enormous  telescopes  have  been  mounted  on  this  principle : 
one  carrying  the  largest  achromatic  telescope  we  believe  in  existence, 
of  14  indies  aperture  and  25  feet  focal  length,  was  erected  at  Markree 
Castle,  county  of  Sligo,  for  E.  J.  Cooper,  Esq.,  by  Mr.  Qrubb,  of 
Dublin.  The  tube  of  the  telescope  was  constructed  under  the 
direction  of  Mr.  Cubitt,  and  is  a  capital  step  in  the  art  of  applying 
large  telescopes.  The  form  is  that  of  a  very  long  barrel.  T  bars 
of  wrought  iron  extend  longitudinally  from  the  object  to  the  eye 
end,  the  edge  bars  being  directed  towards  the  centre,  and  these,  after 
they  are  connected  crosswise  by  strong  rings,  are  covered  with  iron 
plate,  which  is  j|  inch  thick  in  the  centre  and  ^  inch  at  the  extre- 
mities. The  stiffness  of  this  tube  is  more  penect  than  would  be 
readily  believed  without  actual  examination,  and  we  see  no  reason  to 
doubt  that  a  telescope,  of  at  least  twice  these  dimensions,  may  be 
mounted  with  success,  so  far  as  the  tube  is  concerned,  whenever  such 
an  object-glass  can  be  procured.  In  most  of  the  other  large  equa- 
torials which  we  have  seen,  the  telescope  is  the  weakest  part;  and 
as  it  is  the  habit  of  many  observers  to  move  their  instruments  by 
laying  hold  of  the  eye  end,  it  is  desirable,  for  this  and  for  some 
better  reasons,  to  have  it  as  stiff  as  possible.  The  equatorial  erected 
in  1888  at  the  Royal  Obeervatory,  Greenwich,  was  also  mounted  by 
Mr.  Grubb.  The  Object-glass,  the  definition  of  which  is  very  good, 
was  made  by  M.  Cauchoix  of  Paris,  and  was  presented  to  the  Observa- 
tory by  the  late  Rev.  R.  Sheepshanks.  It  is  nearly  7  inches  in  dear 
diameter,  and  of  8  feet  focal  length.  The  telescope  is  on  one  side  of 
the  axis,  and  is  counterpoised  by  weights  on  the  other,  as  in  Fraun- 
hofer's  method.  The  hour  circle  and  declination  circle  are  of  small 
size  and  are  chiefly  used  for  setting  the  instrument.  In  an  equatorial 
made  to  carry  a  20-foot  telescope,  constructed  for  the  obeervatory  of 
Cambridge,  at  the  expense  of  his  grace  the  Duke  of  Northumberland, 
and  of  Ramsden's  form,  though  with  many  peculiarities  and  improve- 
ments, Mr.  Airy  has  employed  a  square  wooden  tube.  Mr.  Dollond 
has  made  several  equatorials  on  Sisson's  construction,  which  answer 
very  weU.  The  polar  axis  in  these  is  square,  and  composed  of  four 
strong  slabs  of  wood,  making  a  sort  of  tube,  a  little  tapered  towards 
the  extremities.  This  is  found  to  be  abundantly  stiff  and  firm,  at 
least  up  to  the  dimensions  which  have  been  tried,  namely,  for  telescopes 
of  from  10  to  12  feet  focal  length. 

Among  the  astronomical  instruments  in  the  Great  Exhibition  of 
1851  were  several  equatorials,  which  are  minutely  described  in  Mr. 
Glaisher's  masterly  report  (Class  X.).  We  select  a  few  particulars.  In 
Mr.  Ross's  large  equatorial,  the  telescope  had  an  aperture  of  114  inches, 
and  a  focal  length  of  18  feet.  The  hour  drcle  was  2  feet  8  inches  in 
diameter,  and  the  declination  circle  2  feet  8  inches.  The  in  strument  was 
supported  on  a  round  cast-iron  pillar,  10  feet  9  inches  in  height,  2  feet 
8  inches  in  diameter  at  the  bottom;Jlecrea8ing  to  IJootat  Uie  to£,  and 
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formed  of  two  portions,  fastened  together  at  the  height  of  41  feet  from 
the  bottom  of  the  base  by  eight  screw  bolts  and  nuts  passing  through 
flanges  8  inches  in  width  from  the  shafts  of  the  column,  thus  affording 
the  means  of  an  approximate  meridian  adjustment ;  the  base  of  the 
pillar  was  9  feet  in  diameter.  The  polar  axis  was  of  cast  iron,  6  inches 
in  diameter  and  5  feet  in  length,  connected  to  the  declination  axis  by  a 
flange  18  inches  in  diameter.  The  inner  male  declination  axis  is  84  feet 
long  between  its  bearings,  and  the  outer  or  hollow  axis  was  7  inches  in 
diameter,  and  both  of  c^  iron.  The  inner  axis  and  its  flange  formed 
one  casting  with  the  central  hollow  cylinder,  to  the  flanges  of  which 
the  corresponding  gun-metal  flanges  of  the  telescope  were  bolted.  The 
tube  was  of  copper.  The  fitting  bearings  of  the  declination  axis  were 
cylindrical,  and  the  axis  was  secured  by  a  steel  collar,  4  inches  in  length, 
fastened  by  cross  pins  to  the  male  centre,  at  the  end  to  which  the 
circle  was  nxed.  In  the  inner  axis  there  was  a  counter-sunk  cavity  to 
receive  this  collar,  and  a  second  similar  cavity  of  lai^e  diameter  to  re- 
ceive a  steel  plate  fastened  against  the  end  of  ^e  steel  collar  by 
eight  steel  screws,  by  which  means  the  end-strake  of  the  axis  was 
adjusted.  The  declination  circle  was  of  gun-metal,  regulated  by  an 
endless  screw  with  an  excentric  lever  attached  to  a  dove-tail  slide  for 
gearing,  and  a  pair  of  bevelled  wheels  at  either  end  for  Hooks'  joint 
adjustiag  rods.  There  were  also  two  other  radial  arms  with  damp 
screws  for  securing  the  telescope  to  the  circle.  The  upper  part  of  the 
polar  axis  fitted  into  a  couplmg-block,  with  a  hemispherical  bottom, 
supported  by  an  angular  projection  from  the  top  of  the  pillar,  which 
had  a  corresponding  cavity,  the  whole  being  bound  together  by  bolts 
and  nuts  with  spherical  faces,  bearing  in  corresponding  cavities  their 
washers ;  the  bolts  passing  freely  through  the  holes.  The  lower  end  of 
the  polar  axis  consisted  of  a  hemisphere  of  hardened  steel,  bearing  on  a 
hardened  steel  die,  surrounded  by  an  oil-cup  attached  to  dove-tail 
slides,  with  motions  in  rectangular  directions,  supported  by  a  very 
strong  bracket  projecting  from  the  main  column  and  applicable  to  the 
final  adjustment  of  the  polar  axis.  The  hour-circle  was  moved  by  a 
weight  and  train  of  wheels,  regulated  by  a  Siemen's  governor,  the  ball 
being  suspended  by  four  springs. 

Mr.  Simms  exhibited  an  equatorial  generally  of  the  Fraunhof er  form, 
the  only  peculiarity  being  in  the  declination  axis,  which  was  not  covered 
up,  but  open  and  exposed  between  its  two  supports.  The  open  part 
was  cylindrical,  and  could  be  set  horizontal  by  a  striding  level,  similar 
to  that  of  a  transit  instrument.  Mr.  Simms  had  also  a  small  equa- 
torial, adapted  to  the  latitude  of  London,  but  without  dock  motion. 
The  instrument  was  said  to  be  inexpensive,  and,  considering  its  size, 
was  effective.  Mr.  Dollond  exhibited  a  portable  equatorial  supported 
on  a  strong  folding  tripod  with  divided  circles,  a  finder,  levels,  and  eye- 
pieces. The  instrument  was  said  to  be  well  adapted  for  seeking  for 
comets.  Merz  and  Sons  (Bavaria)  had  an  equatorial  with  the  polar 
axis  adjustible  within  certain  limits,  so  as  to  adapt  it  as  a  portable  in- 
strument, and  to  be  applicable  to  different  latitudes  within  Uiose  limits. 
The  focal  length  of  the  telescope  was  four  feet,  and  the  object-g^ass 
had  an  apertiu-e  of  four  inches, — ^unusuallv  large  for  this  size  of  tele- 
scope, but,  by  admitting  a  large  pencil  of  light,  adapting  it  for  faint 
objects. 

In  mounting  a  large  telescope  equatorially,  it  is  not  expedient 
to  rest  the  pivots  on  small  superficial  bearings,  or  to  rdieve  the 
weight  by  fnction  rollers,  unless  the  axis  of  the  tollers  be  made 
large.  It  appeared,  in  Mr.  Cooper's  equatorial  and  elsewhere,  that 
when  a  heavy  pressure  was  laid  on  a  small  bearing,  the  surfaces  did 
not  slip  freely,  but  dung  together  as  it  were,  causing  small  oscillations 
about  the  position  of  rest.  Again,  great  care  should  be  taken  in 
following  Sis8on*s  construction,  or  that  which  we  have  described  as 
Kamsden's,  to  provide  against  any  twisting  in  the  axis ;  simple  flexure 
being  of  little  importance.  In  Sisson's  construction,  the  junction  of 
the  telescope  and  its  cross  axis  should  be  very  firm ;  in  Ramsden's,  the 
union  of  the  two  sides  of  the  polar  axis  with  the  base  should  be  such 
as  to  prevent  all  wriggling ;  and  in  both,  the  telescope  ought  to  be  very 
stiff,  if  it  is  likely  to  be  roughly  handled.  To  Ramsden's  we  should 
apply  steadying  rods.  It  is  also  better  to  rest  the  pivots  of  the 
declination  axis  in  Ts  than  in  collars ;  but  if  a  collar  is  preferred,  it 
should  be  formed  of  an  upper  and  lower  half,  which  can  be  adjusted 
to  clasp  the  pivot  close  when  the  collar  wears  loose.  After  all  possible 
precautions,  accuracy  is  not  to  be  expected  from  a  laiig^e  equatorial, 
when  used  as  an  instrument  measiunng  with  its  cirdes,  compared  with 
those  of  moderate  size.  The  equatorial  by  Troughton,  at  Armagh, 
carries  a  telescope  of  only  42  inches  focal  length  and  2}  inches  aperture, 
with  an  hour  circle  of  5  feet,  and  yet  the  telescope  is  more  powerful 
than  the  circles  used.  Large  equatorials  are  required  whenever  optical 
power  is  wanted,  as  in  the  examination  of  nebulae,  noting  occultations, 
&c.,  where  the  micrometer  is  alone  required  for  measurements,  as  in 
observations  of  double  stars,  or  determinations  of  the  diameters  and 
forms  and  constitutions  of  planets,  and  investigation  of  the  systems  of 
those  which  have  rings,  satellites,  &c  In  these  respects  Lord  Rosse's 
lai^  reflector  erected  at  Paisonstown  Castle,  Ireland,  deserves  especial 
notice.  ^  The  clear  aperture  is  6  feet,  and  the  magnitude  of  reflecting 
surface  is  28274  square  feet.  Though  used  aS  a  Newtonian  telescope, 
the  apparatus  of  suspension  is  so  arranged  tiiat  the  instrument  must 
be  worked  as  an  equatorial    [Telescope.] 

The  adjustments  of  an  equatorial  instrument  are  easy  enough  to  a 
person  tolerably  familiar  with  the  management  of  other  astronomical 


instruments ;  and  the  corrections  which  are  to  be  applied  to  obser- 
vations made  with  an  unadjusted  equatorial,  ought  not  to  present  any 
difiQculty  to  an  astronomer  acquainted  with  spherical  trigonometry, 
and  with  the  ordinary  rules  for  determining  the  value  of  the  coefficients. 
Still,  as  there  are  many  persons  who  possess  equatorially-mounted  tele- 
scopes, and  have  not  the  knowledge  or  even  the  leisure  to  understand 
this  subject  thoroughly,  we  shall  proceed  to  give  directions  which  will 
enable  any  one  to  adjust  .his  instruments  with  more  than  suffident 
accuracy  and  without  trouble. 

We  suppose  the  latitude  of  the  place  and  the  direction  of  the 
meridian  to  be  approximately  known ;  and  we  shall  speak  as  if  the 
instrument  showed  north  polar  distance,  and  the  hour  cirde,  when 
the  sun  is  observed,  read  as  an  ordinary  dock.  Let  the  polar  axis  be 
placed  nearly  in  the  direction  of  the  poles  of  the  heavens.  The 
adjustments  proceed  in  the  following  order : — 1st.  The  polar  axis  ia 
placed  at  the  altitude  of  the  pole.  2nd.  The  indices  of  the  declination 
circle  are  made  to  read  0,  when  the  telescope  points  to  the  pole ;  this  is 
sometimes  called  "  correcting  the  coUimation  in  declination,"  or  "north 
polar  distance."  3rd.  The  pole  of  the  instrument  is  brought  into  the 
meridian,  and  as  it  has  already  been  set  at  the  proper  altitude,  it  now 
coincides  with  the  pole  of  the  heavens.  4th.  The  line  of  sight  of 
the  telescope  is  made  perpendicular  to  the  declination  axis ;  this  is 
similar  to  the  oollimation  adjustment  in  the  transit.  5th.  The  decli- 
nation axis  is  placed  exactly  at  right  angles  with  the  polar  axis,  if  the 
means  of  adjustment  are  allowed.  6th.  The  hour  circle  is  made  to 
read  0^,  when  the  telescope  is  in  the  meridian  of  the  place. 

Ist.  Observe  any  known  star  in  north  polar  distance,  and  then 
turning  the  polar  axis  half  round,  observe  the  same  star  again  ;  these 
observations  should  be  as  near  the  meridian  as  possible ;  and  if  the 
instrument  is  much  out  of  adjustment,  the  star  should  not  be  very  near 
the  pole.  Take  the  mean  of  the  two  observations,  which  is  the  dis- 
tance of  the  star  from  the  pole  of  the  instrument,  correct  it  for 
refraction,  and  then  compare  the  result  with  the  true  north  polar 
distance  given  bv  the  Nautical  Almanac,  or  computed  from  a  standard 
catalogue.  If  the  star  be  above  the  pole,  and  the  instrumental  north 
polar  distance  be  greater  than  the  true  north  polar  distance,  it  is  clear 
that  the  instrumental  pole  is  farther  from  the  star  than  is  the  pole  of 
the  heavens,  or  that  it  is  too  low  ;  but  if  the  instrumental  north  polar 
distance  be  lest  than  the  true  north  polar  distance,  then  the  pole  of  the 
instrument  is  too  high.  Correct  this  error  by  the  proper  screws 
for  raising  or  depressing  the  polar  axis,  which  may  he  done  at 
once  if  the  thread  of  the  screw  and  the  length  of  the  polar  axis 
be  known. 

2nd.  Take  half  the  difference  of  the  above  two  observations ;  this  is 
the  index  error  of  the  declination  verniers  or  microscopes,  and  they  must 
be  moved  just  so  much  in  the  proper  direction  by  their  adjusting 
screws,  and  set,  if  there  be  more  than  one,  at  their  proper  distances. 
The  polar  distance  read  off  will  now  coirespond  with  the  true  insirw- 
mental  polar  distance  in  every  position  of  the  instrument.  Several 
pairs  of  observations  should  be  taken,  in  order  to  ascertain  these  two 
errors  with  great  accuracy  before  they  are  finally  corrected  and  con- 
sidered to  be  settled. 

8rd.  Turn  the  instrument  six  hours  from  the  meridian  either  way, 
and  observe  the  north  polar  distance  of  any  known  star  not  very  near 
the  pole  nor  yet  near  the  horizon.  Correct  this  for  refraction.  We 
will  suppose  the  star  observed  to  the  east  of  the  meridian,  and  that 
the  observed  distance  exceeds  that  given  by  the  Nautical  Almanac  or 
the  standard  catalogue;  then  the  pole  of  the  instrument  is  further 
from  the  star  than  is  the  pole  of  the  heavens,  or  is  to  the  west  of  its 
proper  place ;  hence  the  upper  pivot  must  be  shifted  to  the  east,  or 
the  lower  pivot  to  the  west,  the  proper  quantity.  In  this,  as  in  tim^ 
former  case,  several  stars  should  be  used  for  greater  accuracy ;  bA 
there  is  no  necessity  for  reversed  observations,  as  the  index  error  is 
already  supposed  to  be  corrected,  or  at  least  tu  be  known,  and  there- 
fore easily  allowed  for.  The  polar  axis  is  now  adjusted  both  in 
altitude  and  azimuth. 

4th.  Observe  the  transit  of  an  equatorial  star  over  the  middle 
vertical  wire  or  mean  of  the  wires,  note  the  time,  and  read  off  the 
verniers  of  the  hour-drde.  Turn  the  polar  axis  half  round,  and 
observe  the  same  star  a  second  time  exactly  as  before.  Now  if  the 
time  between  the  two  observations  corresponds  exactly  to  the  differ- 
ence between  the  two  readings  of  the  hour-circle,  all  is  right;  if  not, 
it  is  evident  that  one  of  the  transits  has  been  observed  too  early,  and 
the  other  too  late,  on  account  of  the  erroneous  position  of  the  wires. 
If  the  time  elapsed  be  greater,  by  6"  suppose,  than  the  difference  of 
the  hour-angles,  the  first  transit  has  taken  place  8«  too  early  and  the 
second  3*  too  late.  Set  again  upon  the  star  and  observe  how  far  it 
appears  to  travel  in  8";  and  then  if  the  instrument  is  in  the  first 
I)osition,  move  the  wires  this  quantity  in  R.A.  with  the  star,  and 
vice  vend  if  the  instrument  be  in  the  second  position.  The  rule 
mutatu  mutandis  will  apply  to  any  case,  and  where  there  are  no 
means  of  measurement  and  no  mark,  the  adjustment  must  be  made  by 
repeated  trials.  With  a  micrometer  in  R.A.,  or  with  a  mark,  it  may 
bo  performed  with  accuracy  at  once. 

5th.  This  adjustment  may  be  performed  in  two  ways,  either  astro- 
nomically, or,  when  there  is  a  level  attached  to  the  declination  axis, 
mechanically.  In  the  first  case  observe  the  transit  of  a  star,  not  less 
than  45"  from  the  equator,  in  reversed  positions  of  the  polar  azis^ 


929 


EQUATORIAL  INSTRUMENT. 


EQUATORIAL  INSTRUMENT. 


890 


exactly  as  in  determiniDg  the  collimation.  Since  an  elevation  of  the 
west  end  of  the  declination  axis  causes  the  line  of  sight  to  describe  a 
circle  to  the  east  of  the  pole,  all  the  transits  observed  in  that  position 
-will  be  too  early,  and  vice  versd  all  will  be  too  late  when  the  east  end 
is  high.  Again,  if  the  west  end  is  too  high  before  reversing,  the  east 
is  too  high  after  reversing;  so  that  an  error  of  inclination  has  a 
different  effect  upon  observations  in  reversed  positions,  and  thus  the 
int«*val  is  increased  or  diminished  by  twice  the  error  of  a  single 
observation.  The  law  of  the  error  is  that  it  varies  as  the  tangent  of 
the  star's  declination.  Suppose  the  star  observed  to  have  45**  decli- 
nation, and  that  the  interval  between  the  observations  is,  according  to 
the  clock,  8"  8»,  and  according  to  the  hour-circle  only  8".  It  is 
evident  that  the  first  observation  was  4*  too  early  and  the  second 
4«  too  late,  and  since  the  tangent  of  declination  =1,  the  west  end  of 
the  declination  axis  was  elevated  1'  in  the  first  position  and  depressed 
1'  in  the  second.  If  the  star  had  had  any  other  declination,  as  8,  the 
4*  should  have  been  divided  by  the  tangent  8  before  it  was  converted 
into  an  arc.  There  is  a  second  astronomical  method  which  may 
I)erhapB  suit  some  observers  better,  though  less  satisfactoiy,  as  it 
depends  entirely  on  the  accuracy  of  the  position  of  the  polar  axis  in 
azimuth.  Having  clamped  the  hour-circle  very  firmly  when  the  instru- 
ment is  nearly  in  the  meridian,  observe  the  transits  of  some  stars  near 
the  equinoctial  and  others  distant  from  it.  If  the  distant  stars  agree 
in  giving  the  same  clock  error  with  the  stars  near  the  equinoctial,  the 
'declination  axis  is  rightly  placed  in  respect  of  inclination ;  but  if  not, 
then,  taking  t^e  clock  errors  from  the  equatorial  stars,  it  wiU  readily 
be  seen^whether  the  stars  between  the  pole  and  the  equator  pass  too  early 
or  too  late.  If  they  pass  too  early,  the  west  end  is  high,  if  too  late, 
the  east  end  is  high,  and  the  inclination  of  the  axis  in  arc  is  equal  to 
error  tn  titnt  .    »         , 

15"  X   — : i — .    In  both  these  astronomical  modes  no  entor  of 
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coUimation  is  supposed  to  exist. 

The  mechanical  adjustment  varies  a  little  according  as  the  level  is 
applied.  [Lbvel.]  This  may  rest  with  its  Ys  upon  the  pivots  of  the 
declination  axis,  as  in  the  altitude  and  azimuth  circle  [Cibole]  and 
transit  [Transit],  or  hang  from  two  cylinders,  which,  being  fixed  on 
the  declination  axis  and  parallel  to  it,  project  so  far  as  to  allow  a  level 
suspended  from  them  to  swing  clear  of  the  axis  in  all  positions  of  the 
telescope.  Place  the  declination  axis  horizontal  by  the  level,  and  read 
the  hour-circle;  turn  the  polar  axis  half  round,  and  place  the  declina- 
tion axis  horizontal  again,  and  again  read  the  hour-circle.  If  the 
readings  are  the  same  (or  where  the  graduation  is  to  24^,  differ  exactly 
12^)  in  both  positions,  the  declination  axis  is  adjusted  ;  but  if  not, 
place  the  hour-circle  half  way  between  the  positions  it  actually  has  and 
that  which  it  ought  to  have,  and  make  the  declination  axis  horizontal 
by  raising  or  depressing  the  screws  which  adjust  it.  The  swing  level 
requires  a  preliminaiy  adjustment,  that  of  making  the  cylinders  from 
wluch  it  hangs  parallel  to  the  declination  axis,  which  is  to  be  per- 
formed thus :  By  turning  round  the  telescope,  bring  the  level  directly 
below  the  declination  axis ;  and  bv  turning  round  the  polar  axis,  bring 
the  bubble  into  the  middle,  and  clamp  the  hour-circle.  Turn  the  tele- 
scope half  round,  when  the  level  will  be  directly  above  the  declination 
axis.  Then,  if  the  bubble  run  towards  one  end,  bring  it  half  way  back 
by  the  screws  which  raise  one  of  its  supports,  and  the  other  half  by 
the  tangent  screw  of  the  hour-circle.  The  process  must  be  repeated 
till  it  is  satisfactory.  The  level  itself  is  to  be  adjusted,  as  all  levels 
are,  by  reversing  it  end  for  end  on  its  cylinders. 

6th.  The  instrument  having  been  plac^ad  in  the  meridian,  and  clamped 
there,  the  hour-circle  verniers,  or  microscopes,  are  to  be  set  to  mark 
O'*.  If  the  observer  have  the  means  of  getting  his  time  with  tolerable 
.^Uirwsj,  he  may  perfect  his  adjustment  thus  :  Clamp  the  instrument 
approximately  in  the  meridian,  observe  the  transit  of  one  or  more 
known  stars  not  far  from  the  equator,  and  correct  the  time  of  observa- 
tion for  the  known  error  of  the  clock.  Then,  as  the  right  ascension  of 
the  star  =  true  sidereal  time  of  observation  ±  true  hour  angle  from 
the  meridian,  the  true  hour  angle  is  known,  and  the  verniers,  or  micro- 
scopes, may  be  set  to  mark  it.  Or  the  declination  axis  may  be  set 
horizontal  by  the  level,  when,  if  the  previous  adjustments  have  been 
properly  peif  ormed,  the  instrument  is  in  the  meridian,  and  the  verniers 
or  microscopes  set  to  mark  O'*. 

By  attending  to  these  rules  and  repeating  the  operation  (stars  near 
the  pole  may  be  safely  used  the  second  time),  the  instrument  will  be 
found  to  be  very  nearly  in  adjustment,  and  it  is  desirable  that  it  should 
be  so.  The  computation  of  instrumental  corrections  is  tedious  and  per- 
plexing, and  most  ordinary  observers  would  blunder  in  the  attempt; 
after  ill,  the  results  of  an  equatorial,  used  as  an  independent  instru- 
mentj  are  little  to  be  relied  upon.  Except  for  observations  of  N.P.D. 
near  the  meridian,  in  reversed  positions  of  the  polar  axis,  as  described 
in  the  first  and  second  adjustment,  the  best  eq\iatorial  must  always  be 
inferior  to  an  indifferent  vertical  circle.  Out  of  the  meridian  the  care- 
ful observer  will  always  use  it  as  a  differential  instrument,  which  is  its 
peculiar  destination. 

In  the  rules  above  given  it  wiU  be  remarked  that  the  observer  is 
directed,  in  every  case  but  the  8rd,  to  place  the  instrument  nearly  in 
the  meridian.  This  is  the  most  favourable  position  of  the  instrument 
in  its  ordinary  construction  as  regards  symmetry  and  strength.  Besides 
this  advantage,  the  computation  for  refraction  in  or  near  the  meridian 
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is  very  simple,  being  the  same  in  N.P.D.  as  in  zenith  distance,*  while 
it  Ib  0  in  R. A.  For  the  third  adjustment,  the  formula  of  computation^ 
where  great  accuracy  is  not  required,  is  refraction  =  57".  7  x  tang. 
N.P.D.  of  star,  or  the  ordinary  formula  for  refraction  in  altitude,  using 
the  star's  polar  distance  instead  of  its  zenith  distance.  The  formula  is 
more  accurate  the  nearer  the  star  is  to  the  pole,  but  in  these  latitudes 
will  be  sufficiently  correct  if  the  N.P.D.  do  not  exceed  60**.  An  adjust- 
ment within  10"  may  be  considered  to  be  close  enough  for  all  practical 
purposes. 

The  equatorial,  being  thus  adjusted,  is  ready  for  use,  and  may  be 
turned  upon  any  star  at  pleasure.  Suppose  it  be  required,  at  sidereal 
time  18»»  14-,  to  find  a  star,  the  R.A.  of  which  is  17*  88'»,N.P.D. 
67°  28\  As  the  R.A.  of  the  star  is  greater  than  the  sidereal  time, 
the  star  has  not  yet  come  to  the  meridian,  or  the  hour  angle 
is  east.  Subtracting  IS"*  14™  from  \1^  83»,  we  have  4'»  19"  for 
the  east  hour  angle.  Turn  the  telescope  to  the  east,  and  set  to 
the  reading  12'»— 4''  19",  or  7**  41"»  of  the  hour-circle ;  t  then  set  the 
declination  circle  to  67°  28'  N.P.D.,  and  the  star  will  be  nearly  in  the 
centre  of  the  field.  With  a  little  practice  an  observer  can  make  an 
approximate  allowance  for  refraction  by  taking  away  a  few  seconds 
from  the  hour-angle,  and  a  minute  or  two  from  the  N.P.D.  If  the 
star  be  very  near  the  horizon,  the  usual  course  is  to  pat  on  a  low 
power  to  the  telescope,  and,  having  thus  found  the  star,  to  set  the  tele- 
scope exactly  upon  it,  and  then  to  applv  the  power  best  adapted  to  the 
observation  in  view.  The  telescope  being  clamped  in  N.P.D.  will 
follow  any  star  by  moving  the  instrument  roimd  in  R.A.  with  an 
angular  velocity  equal  to  the  apparent  motion  of  the  heavens.  This 
motion  is  best  given  by  clockwork,  which  is  now  pretty  generally  in 
use ;  and,  indeed,  for  the  measurement  of  double  stars,  the  observa- 
tion of  occultations,  eclipses  of  Jupiter's  satellites,  and  all  optical 
and  micrometrical  purposes,  is  nearly  indispensable. 

It  is  not  necessary  actually  to  correct  each  adjustment  before  pro- 
ceeding to  the  next,  and  the  errors  in  R.A.  may  be  determined  at  the 
same  time  with  those  in  N.P.D.  by  any  person  who  understands  the 
mysteries  of  a  simple  equation  and  the  law  of  the  errors.  As  the 
subject  has  not,  we  believe,  been  treated  very  satisfactorily,  at  least 
in  any  Enghsh  publication,  we  shall  proceed  to  deduce  the  ^rors 
and  corrections  of  an  equatorial  everyway  out  of  adjustment  from 
observations.    We  take  as  an  example  July  8, 1886. 


Star. 

Face 
of  Deo. 
Circle. 

Sidereal  Time. 

Observed 
Hour-Cirde. 

OTMerred 
N.P.Di8tanee. 

/9  Urs.  Min.    .     . 
Ditto      .... 
«Ur8.M%J.    .    . 
a  AqoiliB     .     .  . 
Ditto    .... 

E. 
W. 
W. 
W. 

E. 

h.  m.    s. 

14  58  14-5 

15  4  53*8 
17     1     80 
19  18  11-8 
19  29  41*3 

h.  m.   ■• 
0    3  56*6 
0  14  16  8 
6     8  45-8 
0     3  15*3 
0  18  48-4 

9        11* 

15  15  15 
15     8  65 
87  13  53 
87  11  31 
87  17  86 

'  The  sidereal  time  is  corrected  for  the  error  of  the  clock,  and  the 
me<in  readings  of  the  hour-circle  and  declination  circle  are  corrected  for 
refraction. 

The  instrumental  N.P.  distances,  instrument  east,  are  larger  than 
those,  instrument  west,  and  the  difference  is 

for  jS  Ursae  Minoris    .    6'   20 
for  8  Aquiloe.    ...    6     15 


Mean . 


6    17'5=double  index  error* 


or  the  index  error  is  8'  87"  i^to  be  iubtracUd  inst,  E.,  and  added 
inst.W. 
Again  taking  the  mean  of  the  N.P.D.  inst.  E.  and  W. 

^Instl.  N.P.D.      N.A.  Aim.     Differ. 


0  Ursffi  Minoris 
SAquilffi.    .    . 


15  12    50 
87  14  28-5 


15  10  17 
87  12  28 


1  48 

2  5*5 


Mean    ....      1  56*7 
and  as  the  instrumental  exceeds  the  true  N.P*D.  and  both  stars  are 
above  pole,  it  follows  that  the  pole  of  the  instrument  is  bdow  the  pole  of 
the  heavens. 

a  Ursse  Majoris  Ib  nearly  in  the  6  hour  meridian  west,  and  therefore 
in  a  proper  position  for  determining  the  azimuthal  deviation  of  the 
pole :  we  shall  suppose  it  is  exactly  at  6  hours  from  the  meridian. 

*  The  refraction  in  N.P.D.  may  be  taken  traai  any  of  the  tables,  as  the 
zenitb  distance  is  equal  to  the  N.P.D.  of  the  star,  after  eabtraoting  the  oo-UtU 
tude  for  the  upper  culmination  and  adding  it  for  the  lower.  The  oorreetian  Is 
to  be  added  to  the  instrumental  N.P.D.,  when  the  star  Is  south  of  the  lenith  or 
tub  polo,  and  to  be  subtracted  when  the  star  is  between  the  pole  and  the  lenith. 

t  The  hour  angle  reckoned  from  the  meridian  is  always  the  diillBrenee  between 
the  sidereal  time  and  the  R.A.  of  the  star.  When  the  sidereal  time  ia  less  than 
the  ILA.  of  the  star,  add  12h  to  the  sidereal  time,  and  then,  after  subtracting 
the  E-A.  of  the  star,  you  have  the  reading  of  the  hour^irele,  according  to  the 
graduation  into  two  twelves.  If  the  graduation  is  from  Oh  to  34h,  add  34h 
instead  of  12h  to  the  sidereal  time,  and  subtract  the  &.A.  as  before. 
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Correcting  for  the  index  error,  we  have  2r  16'  62"  +  8'  9"  =  27*  SO*  1", 
for  the  inntrumental  N.P.D.,  whereae  the  Nautioal  Ahnanac  gives  the 
true  N,P.D.  of  thia  Bt«r=27'  21'  42".  The  difference  ie  1'  41",  which 
ifl  the  quantity  by  which  the  pole  of  the  inatniment  is  to  the  weat  of 
the  pole  of  the  heavens.  We  have  therefore  determined  the  error  of 
the  polar  axis  and  the  index  error  of  the  declination  circle,  which  may 
he  corrected,  if  neceflflary,by  altering  the  screws. 

9  Aqnilo)  is  very  near  the  equator,  and  therefore  proper  for  deter- 
mining the  error  of  collimation  in  R.A.  The  sidereal  time  between  the 
observations  is  ll""  29**5,  and  the  difference  between  the  readings  of  the 
hotir  oirde  is  11"  88'*  2,  henoe  the  error  of  ooUimation  in  the  equator  is 
8**7 
-7-  or  1"85,  which  is  to  be  added  to  the  hour  angle  of  the  observation, 

Inst.  W.,  and  subtracted,  Inst.  E.  For  stars  out  of  the  equator  this 
correction  is  to  be  multiplied  by  the  secant  of  declination.  Now  the 
secant  of  declination  for  0  Ursse  Minori8= 8.82,  hence  the  effect  of 
collimation  for  this  star=8'82xl*'85  =  7"'l  nearly,  and  subtracting 
this  from  the  hour  angle  of  the  first  or  E.  observation,  and  adding 
it  to  the  second  or  W.  observation,  we  have  E.  0*  2"  49»-5  and 
W.  0*  14'"  28«*9  for  the  hoiu:-circle  readings  corrected  on  account  of 
collimation.  The  difference  between  these  is  11"  84*.4,  while  the 
sidereal  time  elapsed  is  11"*  d9*'8,  and  half  the  discordance  between 

4"9 
these  two  results  -o~  or  S**  45  is  the  error  due  to  the  inclination  of  the 

declination  axis.     As  this  error  varies  as  the  tangent  of  declination^ 

2-45 
which  in  0  Ursoo  Minoris=8*69,  the  error  for  any  other  star  =  gTsj 

X  ton.  8=  O'^  X  tan.  8  nearly.  It  is  evident  that  this  correction  ia  to 
be  subtracted  from  the  instrumental  hour  angle,  Inst.  E.,  and  to  be 
added,  Inst.  West.  The  sign  is  to  be  changed  if  the  correction  is  to  be 
applied  to  the  sidereal  time  of  the  observation,  that  is,  if  the  observer 
wishes  to  adjust  his  instrument  (when  it  is  E.,  for  instance),  he  must 
make  the  time  of  passage  later  than  it  is,  which  is  done  by  lowering 
the  west  end  of  the  declination  axis.  In  this  case  the  quantity  is 
OWorlO'-S. 

No  considerable  error  arises  from  omitting  the  effect  of  inclination 
upon  8  Aquilfo  in  the  above  example  •  but  it  is  more  satisfactory  to 
deduce  both  the  coefficients  of  collimation  and  inclination  at  once. 

Let  c  be  the  constant  of  the  correction  for  the  collimation  and  t  for 
the  inclination,  both  +  when  Inst.  AV.  and  when  the  correction  ia  to  be 
applied  to  the  hour  angle ;  then  substituting  the  numerical  values  of 
the  secants  and  tangents  of  the  two  stars,  we  shall  have  for  the  cor- 
rected hour  angles. 

h    m     • 

0  Ursso  Minoris  E.  0    2  56*6— 3'82r— 3G9i 
„  W.  0  14  16*8 +  3-82C  + 8-69* 

Difference  ...     11  20-2+7*64c  +  7-38i  =  ll    ZO'S. 

8  Aquilas,     W.  Oh  2'n  15«-2  +  100(r+005* 
E.    0  13   48-4-l-00c-0-05i 


Difference     .    .    0  11    88*2— 200c-~010i=ll««  29«'5, 
which  give  for  the  determination  of  c  and  i 
7-64<J+7-88i=19-l 
2-00c+0-10i=  3-7 
from  which  i  is  found  =  0*71  c=  1*81  nearly  as  before. 

In  this  way,  by  forming  an  equation  for  each  star,  and  combining  all 
the  observations  ia  which  i  haa  a  small  coefficient  into  one  equation  (when 
stars  have  south  declination,  or  are  sub  polo,the  coefficient  is  negative), 
and  those  where  the  coefficient  of  i  is  large  into  another,  the  value  of  i 
and  consequently  of  c,  may  be  determined  with  great  accuracy.  It  is  not 
absolutely  necessary  that  the  observations  for  deducing  these  corrections 
should  be  near  the  meridian,  but  it  is  desirable  that  as  little  time  as 
possible  should  elapse  between  each  of  the  pair  of  observations,  on 
account  of  the  variation  of  refraction  and  of  the  effect  of  polar 
error,  if  that  be  considerable.  As  a  general  rule,  it  would  be  well  to 
keep  within  a  few  minutes  of  the  meridian,  for  in  the  above  example 
the  variation  of  refraction  in  0  Ursaj  Minoris  is  0"'5,  while  the  variation 
of  the  effect  of  polar  error  is  no  less  than  l«-3.  Besides,  the  instrument 
ia  always  most  perfect  near  the  meridian,  and  is  to  be  used  there  when 
possible. 

If  the  errors  be  corrected  by  adjustment,  the  index  error  of  the  hour- 
circle  is  simply  the  difference  between  the  observed  hour  angle  and  the 
true  hour  angle.  Or  supposing  the  true  sidereal  time  unknown,  the 
index  error  must  be  determined  by  a  level,  as  we  have  described  above, 
after  placing  the  declination  axis  horizontal.  But  if  instead  of  actually 
adjusting  the  instrument,  the  errors  are  noted  and  corrections  applied, 
we  have^  yet  to  compute  the  effect  of  polar  deviation  upon  the  obser- 
vations in  R.  A.  before  the  index  error  can  be  correctly  obtained.  In 
order  to  do  this,  we  must  consider  the  polar  deviation  more  minutely ; 
and  as  we  havereaaon  to  think  that  from  a  want  of  skill  in  detecting  the 
polar  error  of  an  equatorial,  or  in  applying  the  oorrections  which 
depend  upon  this  error  to  observations,  especially  in  R.  A.,  observers 
have  been  led  to  impeach  too  hastily  the  character  of  instruments,  we 
ahall  explain  this  part  of  the  subject  very  fully. 

Let  p  be  the  pla^e  of  the  pole  of  the  heavens,  and  jp  that  of  the  pole 


of  the  iostiltment  whed  prolonged  indefinitely,  aa  seen  on  the  sphere 
at  the  haavtoa  Isy  a  spectator  outside ;  n  f  b  the  meridian  of  the  place, 


which,  when  produced  towards  0,  pasaea  through  the  senith  and  the 
south  x)oint  of  the  horiaon ;  E  P  w  the  O-hour  meridian,  which  passes 
through  the  east  and  weat  x)oint8  of  the  horizon.  Let  fkn  p  m  and  p  n 
perpendicular  on  «  K  and  B w,  and  lei  pm  or  tn  =  x'  sndpn  or  Pia 
=^".  It  is  presumed  that  the  index  error  of  the  declination  circle  has 
been  obtained  by  reversed  observations,  which  is  indeed  the  universal 
rule,  and  therefore  that  the  observed  N.P.  distances,  corrected  for 
index  error  and  refraction,  expresa  the  actual  distances  of  the  stars 
from  j>. 

Let  a  tolerably  diatant  star  be  observed,  the  place  of  which  ia  in  the 
direction  of  p»  when  continued ;  draw  P  k  perpendicular  to  ^  »,  and 
alao  p  8  from  the  true  pole  towarda  the  atar,  hence  2  p  8  ia  the  true  hour 
angle  of  the  star. 

Then,  since  the  instrument  is  nearly  in  adjuatmetit  and  the  star  not 
very  near  the  pole,  P  B  and  p  5  are  nearly  parallel,  and  p  I:  ia  perpen- 
dicular to  both,  hence  the  distances  of  the  star  from  p  and  k  are  equal, 
and  the  effect  of  polar  error  on  the  N.P.D.  of  the  star  is  to  make  its 
instrumental  polar  distance  too  large  by  ph.  Drawing  mv  perpen- 
dicular, and  p w  parallel  tops, 

pJc=pv+vk  or  PIT 

=jjmxcos.  mpv-^-vrnxcoB.  mrw; 
or,  since  mp  v  is  the  complement  of  np v,  which  ia  =>  2 p a,  and  mvw 
=apa, 

ph—x"Y.  ain.  east  hour  angle  +  ^"  x  eoa.  eaat  hour  angle. 

From  this  formula,  if  x  and  y  be  known  in  quantity  and  direction  by 
observations  in  the  meridian  and  at  six  hours  from  it,  the  value  of  p  1; 
may  be  computed  and  applied  as  a  correction  to  the  observed  N.P.D. 
of  any  star,  and  the  observed  hour  angle  will  aerve  for  the  con^J^ 
tation. 

In  practice  we  have  found  it  aufflciently  accurate  to  draw  p  n  p  on  a 
acale  where  aeoonds  are  visible, — that  ia,  equal  to  about  ^  inch, — and 
then  making  the  angle  nps  equal  to  the  observed  hour  angle,  and 
letting  fall  P  h  perpendicular  on  p8  io  aacertain  the  value  of  77  ib  by 
eompasa  and  scale.  It  is  not  possible  to  commit  an  error  of  more  than 
2"  or  8*,  which  is  generally  of  little  importance ;  and  besides  the  supe- 
rior rapidity  of  the  operation,  there  is  no  danger  of  confounding  the 
sign  of  either  part  of  the  correction,  whether  the  star  be  above  or 
below  pole,  which  even  careful  and  experienced  computers  can  scarcely 
at  times  avoid.  In  any  case  the  graphical  proeeaa  will  afford  a  very 
uaefnl  check. 

The  effect  of  the  displacement  of  the  polar  axis  upon  the  readings 
of  the  hour  circle  may  easily  be  gathered  from  the  same  figure. 
Supi>ose  the  two  lines  f  s  and  p  j  to  be  continued  tiU  they  meet  at 
the  star,  and  to  be  produced,  if  necessary,  until  they  cut  the  equator 
in  S  and  cr.  The  reader  may  imagine  or  inim  the  figure.  If  the  star 
be  north  of  the  equinoctial,  the  lines  P  8  2  and  ptff  croc«  at  the  t^nr, 
and  the  hour  angle  corresponding  to  p  ia  to  the  eaat,  and  greater  than 
the  hour  angle  corresponding  to  the  true  pole  p.  Hence  the  reading 
of  the  hour  circle  is  too  email  in  the  case  represented  in  the  figure,  or 
3  0*  ia  to  be  added  to  the  reading  of  the  hour  circle.  Alao,  since 
drS  :  Pib  : :  ain.  8  :  COS.  8.'.  (r2=  Pitxtan.  8.    Again, 

pJt  s=  wv— mip 

=  jjmxsin.  mpv-vm'KtAn,mvw 

s=  «"  X  COB.  east  hour  angle— y"  x  sin.  eaat  hour  angle 
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The  reader  wiU  have  no  difficulty  in  following  out  the  rules  with 
regard  to  the  Bigns  of  the  correction  in  each  particular  case,  but  it  will 
be  much  safer  and  quite  accurate  enough  to  take  the  value  ot  vk 
from  the  figure  and  to  multiply  it  by  ^  tan.  B  for  the  oorrecUon.  As 
a  practical  direction  we  have  found  this  oonvenientb  Join  pj>,  and 
produce  it  both  ways.  Then  according  to  this  figure,  the  correction  is 
additive  to  the  hour  circle  reading  for  all  stars  having  north  decli- 
nation which  are  observed  on  the  south  side  of  Tp  produced,  and 
vice  vertd  for  stars  on  the  north  side.  The  tangent  of  declination  is 
negative  when  l^e  star  is  south  of  the  equinoctial,  and  the  rule  is 
reversed.  There  is  no  correction  for  stars  in  the  direction  of  Fp,  that 
is  for  stars  having  an  east  hour  angle  from  the  south  or  a  west  hour 

angle  from  the  north,  such  that  its  tangent  =  ^ .   After  this  correction 

y 

has  been  applied,  the  index  error  of  the  hour  circle  may  be  deduced 
in  the  manner  pointed  out. 

It  sometimes  happens  that  an  observer,  from  carelessness  or  want 
of  time  or  knowledge,  does  not  determine  the  position  of  the  pole  of 
the  instrument  by  &e  best  means,  viz.,  by  observations  in  the  meridian 
and  at  six  hours  from  it,  but  that  this  position  is  to  be  deduced  from 
a  higgledy  piggledy  mass  of  observations  made  in  different  parts  of 
the  heavens.  To  form  equations  such  as  we  have  just  given  for  each 
observation,  and  to  solve  them  by  the  method  of  minimum  squares, 
might  possibly  be  the  most  accurate  mode ;  but  the  labour  would  be 
very  great,  and  on  such  an  object  very  much  misspent.  We  have 
found  the  graphical  process  quite  sufficient,  and  it  has  the  further 
advantage  of  exhibiting  to  the  eye  those  observations  which,  from 
their  extravagance,  are .  probably  errors  in  bisecting  the  star  or  in 
reading  off  the  verniers.  Suppose  such  a  set  of  observations  to  be 
given  for  reduction.      Draw  w  b  and  h  k,  at  right  angles  to  each 


other,  and  intersecting  at  p,  and  then  draw  from  p  lines  such  m 
PS,  Ps'  for  each  known  star  observed,  making  the  angles  spz,  s'pz 
-^^^baal  to  the  observed  hour  angles  of  the  stars.  If  the  instrumental 
polar  distance  be  less  than  that  of  the  [catalogue,  as  in  s',  take  p  A'= 
the  difference ;  if  the  instrumental  distance  be  greater,  as  in  s,  prolong 
8P  and  take  pA  =  the  difference.  Through  h  and  k'  draw  perpen- 
diculars to  PS  and  pb',  and  these  will  intersect  at  p,  the  place  of  the 
instrumental  pole.  <  Repeating  this  process  for  each  known  star,  the 
eye  will  show  pretty  nearly  where  p  should  be  chosen  among  the 
various  intersections.  The  place  of  p  being  determined,  tbe  observations 
of  an  unknown  star  or  comet  may  be  corrected  as  shown  above ;  and 
by  dropping  perpendiculars  on  pw  and  pn,  the  azimuthal  and  vertical 
errors  of  the  pole  of  the  instrument  may  be  determined. 

It  seems  scarcely  necessary  to  caution  any  person  into  whose  hands 
such  observations  may  come,  against  relying  upon  intersections  which 
are  made  at  very  acute  or  very  obtuse  angles.  If,  for  instance,  we 
were  to  attempt  to  deduce  the  place  of  p  as  to  azimuth  by  a  pair  of 
observations  near  the  meridian,  or  its  place  as  to  altitude  by  observa- 
tions near  the  6  hour  meridian,  we  should  only  have  our  own  folly  to 
blame  for  the  inaccuracy  of  the  result.  From  the  nature  of  the  case, 
the  unavoidable  errors  of  observation  would  be  multiplied  by  the 
process,  and  a  result  of  any  kind  might  be  obtained,  just  as  by  observing 
the  sun  near  noon  for  time  and  near  the  prime  vertical  for  latitude,  a 
sailor  might  cause  his  sextant  to  be  guilty  of  any  assignable  error. 
This  is  evident  from  the  form  of  the  analytical  equation,  but  any  non- 
algebraist  may  satisfy  himself  by  drawing  lines  PS  and  Fs',  making  an 
angle  of  5**  or  10%  and  by  finding  what  t£e  effect  of  an  error  of  10"  in 
the  observations  will  be  on  the  position  of  p.  If  three  observations  of 
stars  without  reversion  should  be  employed,  and  the  index  error  of  the 


declination  oirde  be  deduced  at  the  same  time,  the  blunder  will  be 
complete. 

Though  the  errors  of  an  imadjusted  equatorial  may  be  detected  and 
the  correction^  rigorously  computed,  it  would  be  an  abuse  of  time  and 
calculation  to  do  so.  In  two  of  the  ordinary  constructions  of  the 
instrument  and  prol^ably  in  the  third,  the  instrumental  errors  are  not 
and  cannot  be  expected  to  be  accurately  the  same  in  all  positions  of 
the  instrument.  In  those  equatorials  of  Ramsden's  construction  which 
have  five  feet  telescopes  and  declination  circles  of  three  feet  diameter, 
variations  of  adjustment  between  the  meridian  and  six  hours  from 
it  may  be  expected  to  amount  to  10"  or  20'^,  and  in  the  largest  equa- 
torials, which  are  necessarily  more  imperfect,  discrepancies  of  1'  or 
even  2'  may  arise.  We  shall  now  point  out  the  rational  mode  of  using 
an  equatonal  instrument,  when  the  object  is  to  determine  the  place 
of  any  phenomenon  in  the  heavena 

The  first  thing  is  to  adjust  the  instrument  with  great  care,  and 
especially  to  make  the  pole  of  the  instrument  agree  with  the  celestial 
pole.  The  permanence  of  this  adjustment  depends  solely  upon  the 
steadiness  of  the  upper  and  lower  supports,  which  should  therefore  be 
fixed  very  solidly.  This  being  done,  suppose  a  comet  is  to  be  deter- 
mined. Turn  the  telescope  upon  it,  and  having  clamped  the  hour 
circle  very  firmly,  note  the  transit  of  the  comet  over  the  vertical  wires, 
bisecting  it  at  the  same  time  in  N.P.D.  by  the  horizontal  wire.  Wait 
till  some  other  star  passes  over  the  field,  note  its  transit,  and  bisect  it 
in  N.P.D.  by  moving  the  micrometer  screw  only.  In  this  case  the 
declination  circle  is  supposed  to  be  firmly  clamped  between  the 
observations.  Then  the  difference  of  the  times  of  observation  gives 
the  difference  of  R.A.  between  the  comet  and  star,  and  the  difference 
in  declination  is  taken  from  the  micrometer.  It  is  the  same  thing,  of 
course,  whether  the  star  precedes  or  succeeds  the  comet.  Observations 
of  this  kind  are  amongst  the  most  perfect  which  can  be  made,  for  the 
errors  of  the  instrument  being  the  same  in  each  case,  and  the  refraction 
almost  the  same,  no  error  can  creep  in  except  that  of  noting  the 
phenomenon.  The  star  which  is  sometimes  called  the  determining 
Mtar,  or  the  star  of  comparison,  is  afterwards  observed  by  meridian 
instruments,  and  iJien  tne  place  of  the  comet  is  deduced  with  the 
greatest  accuracy.  Frequently,  however,  there  is  a  dearth  of  stars  of 
comparison,  and  the  time  before  a  proper  star  enters  the  field  is  too 
long  for  the  patience  of  the  observer,  or  he  may  not  have  a  micrometer. 
In  this  case  the  instrument  is  kept  clamped  in  RA.,  and  after 
observing  the  comet,  the  telescope  is  moved  up  or  down  a  little,  and 
stars  above  and  below  the  comet  are  observed,  in  R.A.  by  noting  the 
clock,  and  in  declination  by  reading  the  drcle.  The  instrument 
should  then  be  turned  half  round  in  R.A.,  and  the  operation  repeated. 
By  combining  both  sets,  as  good  a  place  of  the  comet  will  be  deduced 
as  the  division  of  the  declination  circle  will  allow.  The  stars  of  com- 
parison are  taken  above  and  below,  so  that  the  mean  of  the  instru- 
mental errors  at  the  stars  may  be  pretty  nearly  equal  to  that  at  the 
comet,  and  as  the  eflbct  in  R.  A.  of  an  error  of  collimation  or  inclination 
is  changed  in  sign  by  reversion,  it  is  therefore  eliminated  from  the 
mean.  The  instrument  must  on  no  aocoimt  be  moved  in  R.  A.  between 
the  observation  of  the  comet  and  the  stars  of  comparison.  In  this  way 
Halley's  comet  was  observed  at  Qreenwich  and  Cambridge,  the  stars 
of  comparison  were  subsequently  observed  with  the  meridan  instru- 
ments, and  the  apparent  places  of  the  comet  finally  settled.  The  details 
will  be  found  in  the  observations  of  the  respective  observatories  for  the 
year  1835. 

If  the  utmost  accuracy  be  not  required,  it  is  sufficient,  after  careful 
adjustment,  to  note  the  transit  of  the  coi&et  over  the  vertical  wires, 
and  to  read  off  the  declination  and  hour  circle,  and  then  turning  the 
instrument  upon  one  or  more  neighbouring  stars,  to  observe  them  in 
like  manner.  The  nearer  the  stars  of  comparison  are  to  the  comet, 
the  greater  probability  there  is  that  there  is  no  change,  or  only  a 
slight  change  of  instrumental  error  in  moving  from  one  to  the 
other.  This  mode  of  observation,  however,  is  only  to  be  tolerated 
in  cases  of  necessity,  when,  either  from  haste  or  imoertaln  weather, 
the  observer  cannot  wput  for  stars  coming  to  the  same  meridian  with 
the  comet. 

Suppose  the  following  observations  to  have  been  made  of  Arclurus 
and  of  an  unknown  star  or  comet,  after  correcting  each  for  refraction. 

Time  by  Clock.  Hour  Circle.  North  Polar  Dist. 

h.    m.     8.  h.    m.    B.  °      '      " 

Arcturus          17  17    9*9  8  10  155  69  54  46 

Comet              17  27  11*5  2  50  881  62  11     1 

*  To  determine  the  index  errors  of  both  circles  by  Arcturus,  we 
have 

h.     m.     g.  o     *      »» 

Time  by  clock         17  17    99    Instmml.  N.P.D       .    69  54  46 
Hour  angle  west        3  10  15*5    Ditto  Naut.  Aim.      .    69  57  37 


Instrumenl.  RJL 
R.A.  Naut    ) 
Aim.         \  ■ 

Instrumenl.  R.  A.  1 
too  small  .     / 


14 
14 


6  54-4 
8  10-6 


Instruml.  N.P.D. 
toosmt^ 


} 


2  51 


1  16-2 
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Applying  these  corrections  to  the  observations  of  the  cornet^  we 
have 


Time  by  dock 
Instl.  hour  angle 

h.  m.   '  B, 
17  27  11-5 
2  50  881 

Of              tt 

Instrument!.  N.P.D.  +  62  11     1 
Correction                  +          2  51 

Instl.  R. A.  comet 
Correction    .    . 

14  86  83-4 
■t-     1  16-2 

N.P.D.        .        .       +  62  13  52 

True  R. A.  comet 

14  87  49-6 

The  star  of  comparison  is,  in  this  case,  much  too  distant  both  in 
R.A.  and  N.P.D. ;  and  the  index  error  ought  to  be  determined  by  stars 
above  and.  below  the  comet,  and  preceding  and  succeeding  it.  Also, 
after  the  observations  have  been  made  in  one  position  of  the  instru- 
ment, it  ought  to  be  turned  half  round  and  the  observations  repeated ; 
but  the  mode  of  ascertaining  and  applying  the  corrections  is  the  same, 
and  needs  no  further  explanation. 

The  accompanying  figure  represents  HiQ^ortaUe  tmiversal  eqwdcrial 
as  constructed  by  Troughton  (a  drawing  and  description  of  a  similar 
instrument,  under  the  title  oi  Fayrta^t  EgwUonal  will  be  found  in 
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Rees's  'Cyclopsedia/ article  Equatorial).  The  lower  part  or  stand  rests 
on  three  foot-screws,  and  needs  no  description.  The  upper  part  is 
moYeable  on  a  cross  axis  a  a,  on  which  it  is  balanced ;  and  when  the 
polar  axis  is  set  at  the  proper  inclination  by  the  latitude  semicircle  b, 
the  clamp  o  retains  it  there.  The  polar  axis  consults  of  an  outer  tube, 
D  Df  forming  one  piece  with  the  horizontal  axis  above-mentioned|  and 
of  an  interior  axis  which  turns  freely  within  the  tube  as  in  a  socket. 
This  latter  axis  carries  the  hour  circle,  e  b,  the  verniers,  r  f,  being 
fixed  to  the  tube.  The  clamp  and  tangent  screw  of  the  hour-circle 
are  partially  seen  at  o  o.  The  upper  plate  H  is  fixed  on  the  inner  axis, 
and  revolves  with  it.  Two  pieces,  1 1,  rise  from  this  plate,  and  carry 
the  collars  within  which  the  cross  or  transit  axis,  k  k,  works.  The 
declination  circle,  L  L,  and  telescope,  M  M,  are  fixed  to  the  extremities 
of  the  transit  axis,  the  telescope  being  outside  the  collar.  The  decli- 
nation clamp  and  tangent  screw  are  seen  at  N  N ;  the  verniers  are  on 
the  other  side.  These  are  attached  to  :the  support  which  rises  from 
the  plate  H.  Two  levels  are  fixed  on  the  lower  part  of  the  stand  at 
o  o,  but  they  are  only  to  be  used  for  approximate  adjustment.  A 
delicate  swing  level,  t,  is  hung  from  the  transit  axis,  and  a  second 
level,  Q,  is  fixed  to  the  declination  circle.  The  telescope  has  a  micro- 
meter, B,  carrying  wires  for  measuring  small  differences  of  decli- 
nation. 

It  is  evident  to  those  who  know  Fraunhofer's  construction,  that  it  is 
identical  with  the  upper  part  of  this  imiversal  equatorial.  The  sus- 
pension and  motion  of  the  polar  axis  and  hour  circle  are  the  same  as  in 
the  equatorial  made  by  Troughton  for  the  University  of  Coimbra.  The 
position  of  the  telescope  is  that  of  Megni^  and  Kaime. 

The  rules  we  have  already  given  wlU  enable  any  one  to  adjust  the 
universal  equatorial;  but  if  the  direction  of  the  meridian  be  known, 
it  is  a  simpler  plan  to  adjust  the  instrument  as  an  altitude  and  azimuth 
circle,  which  it  becomes  when  the  polar  axis  is  vertical,  and  then  by 
inclining  the  polar  axis  to  the  latitude  of  the  place,  it  becomes  an 
equatonaL  There  is  no  provision  in  the  instrument  itself  for  moving 
the  polar  axis  in  azimuth.  The  whole  must  be  turned  bodily,  and  for 
this  piupose  some  preparation  should  be  made  in  the  stand  on  which 
the  f ooirScrewB  rest. 

The  following  references  will  be  useful  to  the  reader.  A  clock  for 
carrying  an  equatorial,  constructed  by  Messrs.  Troughton  and  Simms, 
is  described  in  the  '  Abstracts  of  the  Proceedings  of  the  Royal  Astro- 
nomical Society/  voL  iiL,  No.  6,  with  a  wood-cut.  This  would  pro- 
bably act  somewhat  more  steadily  with  a  horizontal  fly-wheel  upon 
the  vertical  axis,  but  its  performance  is  very  good.  An  account 
of  the  slippmg  piece  and  the  wire  micrometer  to  be  applied  to  the 
equatorial  for  observing  double  stars,  with  directions  for  their  use, 
is  given  in  the  appendix  to  the  '  Companion  to  the  Maps  of  the 
Stars  published  by  the  Society  for  the  Diffusion  of  Useful  Enow- 
ledge/  1886.  For  the  mode  of  using  the  equatorial  as  a  measur- 
ing circle,  see  the  '  Cambridge  and  Greenwich  Observations '  for  1835 
and  1836  of  Bailey's 'Comet,  of  the  Solar  Eclipse,  and  of  the  elonga- 
tion of  Jupiter^s  fourth  Satellite ;  and  for  the  corrections  for  refraction 
and  parallax,  the  '  Introduction  to  the  Greenwich  Observations,'  1836, 
to  which  the  reader  should  look  if  he  wishes  to  know  the  best 
methods  of  making  and  reducing  astronomical  observations  in  general. 
Sir  George  Shuckburgh's  'Memoir'  already  referred  to  contains  a 
valuable  history  of  the  instrument,  though  on  consulting  the  autho- 
rities, we  have  been  led  occasionally  to  differ  from  him.  A  description 
of  Ramsden^  refraction  piece  will  be  found  at  page  19  of  Shuckburgh's 
paper,  along  with  a  collection  of  tables  for  computing  the  effects  of 
TeiraciAoii  and  parallax  in  R.A.  and  K.P.D.  from  the  data  whidi  this 
ingenious  appendage  affords.    Pearson's  '  Practical  Astronomy,'  voL  ii. 

517 ;  Littrow, '  Memoirs  of  the  Astronomical  Society,'  vol.  ii.  p.  45 ; 

iel, '  Mem.  Ast.  Society,'  vol.  iv.  p.  495. 

EQUERRIES  (from  the  French  Scurie,  a  stable),  the  name  given  to 
certain  officers  of  the  Royal  household  in  the  department  of  the  master 
of  the  horse,  the  first  of  whom  is  styled  chief  equerry  and  derk- 
marshal.  Their  duties  Ml  in  rotation.  When  the  sovereign  rides 
abroad  in  state,  an  equerry  attends.  Officers  of  the  same  denomina- 
tion form  a  part  of  the  established  households  of  the  royal  dukes,  &c. 

EQUIANGULAR,  EQUILATERAL,  EQUI-CRURAL,  EQUI- 
TANGENTIAL,  &c.  &c,  a  class  of  words  beginning  with  Equi, 
which,  in  comix>sition  forms  an  adjective  expressive  of  the  equality  of 
two  things  spoken  of.  Thus  equiangular  means  having  equal  angles, 
and  so  on.  There  is  a  certain  liability  to  confusion,  arising  firom 
mistaking  between  the  application  of  such  terms  to  different  juirts  of 
the  same  figure  and  to  different  figures.  Thus  '  an  equilateral  triangle ' 
must  mean  a  triangle  which  has  three  sides  aU  equaL  But  'two 
triangles  which  are  equilateral'  may  mean  two  triangles  in  which 
every  side  of  the  first  has  its  equal  among  those  of  the  second  :  the 
two  not  being  separately  equilateral.  To  avoid  this,  it  is  sometimes 
said  that  two  triangles,  such  as  have  just  been  mentioned,  are 
muiuaUy  equilateral 

EQUILI'BRIUM  {aqiMi  libra),  a  state  of  rest  produced  by  the 
mutual  counteraction  of  two  or  more  forces.  The  science  of  equili- 
brium is  Statics. 

EQUIMULTIPLES,  multiples  in  which  equal  numbers  of  times 
are  taken.  Thus  9€ven  times  a  and  teven  times  b  are  e^i-multiples  of 
A  and  B  :  a  league  and  a  yard  are  eqiiimultiples  of  a  mile  and  a  foot. 
The  student  of  the  fifth  book  of  Euclid  should  remember  that  this 
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word  has  no  singular  number :  7  a  and  7  B  are  equimultiples,  but  7  ▲ 
is  not  therefore  to  be  called  an  equimultiple  but  <me  of  the  equi- 
multiples. And  the  same  of  the  word  equal,  whether  separately  or  in 
composition :  a  and  B  may  be  equal  lines,  but  a  is  not  cm  equal  1m  a. 
Equality  implies  comparison  of  at  least  two  things. 

EQUINOCTIAL,  a  name  given  to  the  equator,  from  the  night 
being  equal  to  the  day  when  the  sun  is  there. 

EQUINOXES,  the  intersections  of  the  eqimtor  and  ecliptic ;  the 
vernal  equinox  being  that  in  which  the  sun  is  when  about  to  rise  into 
the  northern  hemisphere ;  the  autumnal  equinox  being  tiiat  in  which 
the  sun  is  when  about  to  sink  in  the  southern  hemisphere.  These 
terms  are  relative :  for  the  equinox  which  iB  vernal  in  our  hemisphere 
is  autumnal  in  the  southern,  and  vice  versd. 

EQUISE'TIC  ACID,  Aconitids  Acid  (8H0,  C,.  H,  0.)  an  acid  dis- 
covered by  Bracconot  in  the  eqiiiaetvm  fiuviatUe,  in  which  it  ezista 
combined  with  magnesia. 

This  acid  may  be  obtained  in  small  colourless  radiating  crystals ;  its 
taste  is  sharp,  and  somewhat  analogous  to  that  of  tartaric  acid :  it  is 
unalterable  in  the  air.  When  heat^,  it  decomposes  without  subliming^ 
and  ^elds  an  oily  uncrystallisable  acid  product.  It  dissolves  readily 
both  in  alcohol  and  in  water :  the  solution  gives  no  precipitate  either 
with  lime  or  baryta  water,  but  with  acetate  of  lead  and  protoni- 
trate  of  mercury  it  gives  white  curdy  precipitates :  it  precipitates  the 
persfdts,  but  not  protosalts  of  iron. 

With  potash  and  soda  it  yields  deliquescent  unoiystallisable  salts; 
with  ammonia^  a  crystallisable  salt.  With  oxide  of  zinc,  with  lime, 
and  magnesia,  it  forms  uncrystallisable  transparent  compounds,  which 
are  unalterable  in  the  air.    rAooNiTio  AoiD;  Citbig  Aon).] 

E'QUITES  (horsemen),  the  name  of  an  order  in  the  ^man  state. 
Their  origin,  according  to  the  old  tradition,  was  this : — ^Romulus  having 
divided  his  subjects  into  three  tribes,  chose  from  each  one  hundred 
young  men  whom  he  destined  to  serve  on  horseback  and  act  as  his 
body-guard ;  this  body  of  cavahry  was  called  the  cderes,  and  afterwards 
the  equiiea,  (Dionys.,  iL  18.)  Niebuhr  supposes  ('  Hist  of  Rome,') 
that  whereas|>a<re9  and  jxi^noi  were  titles  of  honour  for  individuiJs, 
celerea  was  the  name  of  the  whole  class  as  distinguished  from  the  rest 
of  the  nation.  The  three  centuries  of  the  eda^  were  oalled  by  the 
same  names  as  the  three  tribes  of  the  patricians,  namely,  Ramnes, 
Titles,  and  Luceres.  Their  tribunes  are  spoken  of  as  a  college  of 
priests  (Dionys.,  ii.  64),  and  it  appears  that  the  tribes  of  the  patricians 
had  also  tribunes  (Dionys.,  ii.  7).  Moreover,  when  it  is  said  that  Tar- 
quinius  Priscus  inade  three  new  centuries,  which  he  added  to  the 
former  three,  and  that  the  whole  went  under  the  name  of  the  Sex  Suf- 
fragla,  or  the  six  equestrian  centuries,  we  cannot  doubt  that  the  altera- 
tion which  he  introduced  was  a  constitutional  and  not  merely  a 
military  one ;  that  in  fact  the  centuries  which  he  formed  were,  like  the 
original  three,  tribes  of  houses ;  that  lus  innovation  was  nothing  but  an 
extension  of  the  political  division  of  the  inhabitants  of  Rome  under 
Romulus.  (Niebuhr,  "  Hist,  of  Rome.")  When  Servius  TuUius  estab- 
lished the  comitia  of  the  centuries,  he  received  the  sex  suffragia,  which 
included  all  the  patricians,  into  his  first  class ;  and  to  them  he  added 
twelve  other  equestrian  centuries,  made  up  of  the  richest  of  the  ple- 
beian order.  (Niebuhr.)  The  ancient  writers  appear  to  have  laboured 
under  some  great  confusion  with  regard  to  this  arrangement.  Livy 
(L  43)  makes  a  proper  distinction  between  the  twelve  equestrian  cen- 
turies created  by  Servius  and  the  six  which  existed  before ;  but  when 
he  states  (L  86)  that  the  cavalry  in  the  reign  of  Tarquinius  Priscus 
amounted  to  1800,  he  appears  to  be  antedating  the  origin  of  the 
eighteen  equestrian  centuries  which  formed  part  of  the  constitution  of 
Servius.  To  the  establishment  of  the  comitia  centuriata  the  creation 
of  a  body  of  equites,  as  a  distinct  order,  seems  to  be  due.  The  plan  of 
Servius  was,  to  a  certain  extent,  identical  with  that  of  Solon.  The 
object  of  both  legislators  was  .to  break  down  the  limits  to  which  the 
old  aristocracy  was  confined,  and  to  set  up  an  order  of  wealth  by  the 
side  of  the  order  of  birth  :  not,  however,  that  when  a  person  could 
produce  his  400,000  sesterces,  he  became  ipto  facto  a  knight,  as  was 
the  case  in  after  times.  (Hor. "  Ep."  i  1,  57.)  According  to  the 
Servian  constitution,  good  birth  or  the  sanction  of  tiie  censors  was 
necessary  for  gaining  a  place  in  the  equestrian  order.  (Polyb.,  vi.  20; 
Zonaras,  viL  19.)  When  Cicero  says  ("  De  Republica,"  ii.  20)  that  Tar- 
quinius established  the  equestrian  order  on  the  same  footing  as  that  on 
which  it  stood  in  his  own  time,  and  also  attributes  to  the  same  king  the 
assigning  of  money  to  the  equites  for  the  purchase  and  keep  of  their 
horses,  he  is  evidently  inconsistent.  In  Tarquin's  time,  that  is,  before 
there  was  any  plebeian  order,  it  was  natural  enough  tiiat  the  pooref 
patricians,  who  were  obliged  to  serve  on  horseback,  just  as  the  'Imr^f 
at  Athens,  who  were  a  poorer  class  than  the  Pentakosiomedinmoi, 
(Plut.,  "  Sol."  c.  18.)  should  be  furnished  with  the  means  for  doing  so. 
But  the  case  was  different  with  the  equites  after  the  establishment  of 
an  order  of  wealth.  A  man  might  then  be  of  equestrian  rank,  and 
yet  have  no  horse  assigned  to  him ;  thus,  on  the  one  hand,  we  find  at 
the  time  of  the  si^ge  of  Veil  a  number  of  equites  serving  on  horse- 
back at  their  own  expense  (Liv.,  v.  7) ;  and,  on  the  contrary,  L.  Tar- 
quitius,  who  was  a  patrician,  was  obliged  to  serve  on  foot  from  his 
poverty.  (Liv.,  iii.  27.)  FVom  this  it  appears  probable  that  a  certain 
sum  was  fixed  which  it  was  not  necessary  for  every  eques  to  have,  but 
the  possessor  of  which  was  obliged  to  serve  on  horseback  at  his  own 
expense  if  no  horse  could  be  given  him  by  the  pu^,  ^d_that  those 
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whose  fortune  fell  short  of  this  were  obliged  to  serve  in  the  infantry 
under  the  same  circumstances. 

The  lieutenant  of  the  dictator  was  called  "  the  chief  of  the  equites" 
(Magister  Equiium) ;  and  although  in  later  times  he  was  appointed  to 
this  ofl&ce  by  the  dictator  himself,  it  is  probable,  as  Niebuhr  conjec- 
tures (t,  p.  559),  that  he  was  originally  elected  by  the  twelve  centuries 
of  Plebeian  equites  just  as  the  dictator,  or  Magister  PopuU,  was  by  the 
Sex  Suffra/jia,  in  other  words,  by  the  Populus  or  Patricians. 

With  r^^ard  to  the  functions  of  the  equites,  besides  their  militoiy 
duties,  they  had  to  act  as  judioes  or  jurymen  under  the  Sempronian 
law :  imder  the  Servilian  law  the  judices  were  chosen  from  the  senate 
as  well  as  from  the  equites :  by  the  Glaucian  law  the  equites  alone  per- 
formed the  office,  and  so  on  by  alternate  changes  till  the  law  of  Aurelius 
Cotta  (b.o.  70),  bv  which  the  judices  were  chosen  from  the  senators, 
equites,  anid  tribuni  serarii.  The  equites  also  farmed  the  public 
revenues.  Those  who  were  engaged  in  this  business  were  called  the 
Publicanij  and  though  Cicero,  who  was  himself  of  the  equestrian 
order,  speaks  of  these  farmers  as  ''  the  flower  of  the  Roman  equites,  the 
ornament  of  the  state,  the  safeguard  of  the  republic"  ('  Pro  Planoio/  9), 
it  appears  that  they  were  a  set  of  detestable  oppressors,  who  made 
themselves  odious  in  all  the  provinces  by  their  avarice  and  rapacity. 

The  equites,  as  it  may  be  inferred  from  what  has  been  ah-eady  said, 
gradually  lost  the  marks  of  their  distinctive  origin,  and  became,  as  they 
were  in  the  time  of  Cicero  for  instance,  an  ordo  or  class  of  persons  as 
distinguished  from  the  senate  and  the  plebs.  They  had  particular 
seats  assigned  to  them  in  the  circus  and  Uie  theatre.  The  insignia  of 
their  rank,  in  addition  to  the  horse,  were,  a  golden  ring  and  the  an- 
gustus  clavus,  or  narrow  band,  on  their  dress,  as  distinguished  from  the 
latus  clavus  or  broad  band  of  the  senators  :  the  two  last  insignia  seem 
to  have  remained  after  the  former  ceased  to  possess  its  original  and 
distinctive  character, 

EQUITY,  according  to  the  definition  given  by  Aristotle,  is  "  the 
rectification  of  the  law,  when,  by  reason  of  its  universality,  it  is 
deficient;  for  this  is  the  reason  that  all  things  are  not  determined  by 
law,  because  it  is  impossible  that  a  law  should  be  enacted  concerning 
some  things;  so  that  there  is  need  of  a  decree  or  decision ;  for  of  the 
indefinite  the  rule  also  is  indefinite  :  as  among  Lesbian  builders  the 
rule  is  leaden,  for  the  rule  is  altered  to  suit  the  figure  of  the  stone, 
and  is  not  fixed,  and  so  is  a  decree  or  decision  to  suit  Uie  circumstances." 
{Miict,  B.  V.  c.  01,  Oxford  trans.)  "  Equity,"  says  Blackstone,  "  in  its 
true  and  genuine  meaning,  is  the  soul  and  spirit  of  all  law ;  positive 
law  is  construed  and  rational  law  is  made  by  it.  In  this  respect, 
equity  is  qrnonymous  with  justice ;  in  that,  to  the  true  and  sound 
interpretation  of  the  rulew"  According  to  Qrotius,  equity  is  the 
correction  of  that  wherein  ths  law,  by  reason  of  its  generality,  is 
deficient. 

Until  jurisprudence  has  become  really  a  science  based  on  settled 
principles,  some  such  jurisdiction  as  our  earlier  law-writers  have 
attributed  to  the  courts  of  equity  is  necessary  to  the  due  adminis- 
tration of  justice ;  and  it  is  probable  that  in  England  it  deserved  the 
himiorous  description  given  by  Seiden  in  his  '  Table  Talk : '  **  Equity 
in  law  is  the  same  that  spirit  is  in  religion,  what  every  one  pleases  to 
make  it;  sometimes  they  go  according  to  conscience,  sometimes 
according  to  law,  sometimes  according  to  the  rule  of  court.  Equity  is 
a  roguish  thing ;  lor  law  we  have  a  measure,  know  what  to  trust  to ; 
equity  is  according  to  the  conscience  of  him  that  is  chancellor,  and  as 
that  18  lai^ger  or  narrower,  so  is  equity.  It  is  all  one  as  if  they  should 
moke  the  standard  for  the  measure  we  call  a  foot  a  chancellor's  foot; 
what  an  imcertain  measure  would  this  be  I  One  chancellor  has  a  long 
foot,  another  a  short  foot,  a  third  an  indifferent  foot :  it  is  the  same 
thing  in  Ihe  chancellor's  conscience." 

This  uncertainty  has  however  long  cessed  in  that  branch  of  our  law 
which  is  ezjpressed  by  the  term  Equity,  and,  from  successive  decisions, 
rules  as  strict  and  principles  as  fixed  have  been  framed  and  established 
in  our  courts  of  equity  as  in  our  courts  of  kw.  New  cases,  it  is  true, 
may  and  do  arise,  but  they  are  decided  upon  these  ascertained  rules 
and  principles,  and  not  from  the  notions  of  the  judge  as  to  what  may 
be  reasonable  or  just  in  the  particular  case  before  him.  Nothing  in 
fact  is  more  common  than  to  hear  the  chancellor  say,  that  whatever 
may  be  his  own  opinion,  he  is  bound  by  the  authorities,  that  is,  by 
the  decisions  of  his  predecessors  in  office  and  those  of  the  otiier  judges 
in  equity ;  that  he  will  not  shake  any  settled  rule  concerning  property, 
&c.,  it  being  for  the  common  good  that  these  should  be  certain  and 
known,  however  ill-founded  the  first  resolution  may  have  been. 

In  its  enlarged  sense,  equity  answers  precisely  to  the  definition  of 
justice,  or  natural  law  (as  it  is  called),  as  given  in  the  '  Pandects  * 
(lib.  i.  tit.  1, 1,  10, 11);  and  it  is  remarkable  that  subsequent  writers 
on  this  so-called  natural  law,  and  also  the  authors  of  modern  treatises 
on  the  doctrine  of  equity,  as  administered  in  the  English  courts,  have, 
with  scarcely  any  exception,  cited  the  above  passage  from  Aristotle  as 
a  definition  of  equity  in  our  peculiar  sense  of  a  separate  jurisdiction. 
But  according  to  this  general  definition  every  court  is  a  coiurt  of 
equity,  of  wMoh  a  familiar  instance  occurs  in  the  construction  of 
statutes,  which  the  judges  of  the  courts  of  conmion  law  constantly 
interpret  acoording  to  the  spirit,  or,  as  it  is  called,  the  equity,  not  the 
strict  letter. 

It  is  hardly  possible  to  define  equity  as  now  administered  in  this 
countiy,  or  to  make   it  intelligible  otherwise  than    by  a    minute 


enumeration  of  the  matters  cognisable  in  the  courts  in  which  it  is 
administered  in  its  restrained  and  qualified  sense.  "  It  is  no  longer,** 
says  Sir  James  ftlackintosh  iu  bis  life  of  Sir  Thomas  More,  "  in  the 
acceptation  in  which  the  word  is  used  in  English  jurisprudence,  to  be 
confounded  with  that  moral  equity  which  generally  corrects  the 
unjust  operation  of  law,  and  with  which  it  seems  to  have  been 
synonymous  in  the  days  of  Seiden  and  Bacon.  It  is  a  part  of  laws 
formed  from  usages  and  determinations  which  sometimes  differ  from 
what  is  called  common  law  iu  its  subjects,  but  chiefly  varies  from  it 
in  its  mode  of  proof,  of  trial,  and  of  relief." 

In  this  country  the  remedies  for  the  redress  of  wrongs  and  for  the 
enforcement  of  rights  are  distinguished  into  two  classes,  thoae  which 
are  administered  in  courts  of  law,  and  those  which  are  administered  in 
courts  of  equity  y  the  former  are  called  legal  rights  and  wrongs,  the 
latter  equitable.  Equity  j  urisdiction  may  therefore  properly  be  defined 
as  that  portion  of  remedial  justice  which  is  administered  by  a  court 
of  equity  as  distinguished  from  a  court  of  law,  from  which  a  court 
of  equity  differs  mainly  in  the  subject  matters  of  which  it  takes  cogni- 
sance and  in  its  mode  of  procedure  and  remedies. 

Courts  of  common  law  in  this  country  proceed  l^  certain  prescribed 
forms  of  action  alone,  and  give  relief  only  according  to  the  particular 
exigency  of  such  actions,  by  a  general  and  unqualified  judgment  for 
the  plaintiff  or  the  defendant.  There  are  many  cases,  however,  in  which 
a  simple  judgment  for  either  party,  without  qualifications  or  conditions, 
or  peculiar  arrangements,  will  not  do  entire  justice.  Soma  modifica- 
tions of  the  rights  of  both  parties  may  be  required ;  some  restraints 
on  one  side,  or  the  other,  or  perhaps  on  both ;  some  qualifications  or 
conditions  present  or  future,  temporary  or  jwrmanent^  to  be  annexed 
to  the  exercise  of  rights,  or  the  redress  of  injuries*  To  aooompliah 
such  objects  the  courts  of  law  in  this  oountiy  have  no  machinery: 
according  to  their  present  constitution  they  can  only  adjudicate  by  a 
simple  judgment  between  the  parties.  Such  prescribed  forms  of 
actions  are  not  confined  to  our  own  system  of  laws;  they  were  known 
in  the  civil  law,  and  the  party  could  apply  them  only  to  their  original 

Eurposes.  In  other  oases  he  had  a  special  remedy.  Courts  of  equity, 
owever,  are  not  so  restrained ;  they  adjudicate  by  decree  pronounced 
upon  a  statement  of  his  case  by  the  plaintiff,  and  the  answer  of  the 
defendant  given  in  upon  oo/A,  and  the  evidence  of  witnesses,  together, 
if  necessary,  with  the  evidienoe  of  all  parties,  also  given  upon  oath. 
These  decrees  are  so  adjusted  as  to  meet  all  the  exigencies  of  the 
particular  case,  and  they  vary,  qualify,  restrain,  and  model  the  remedy 
so  as  to  suit  it  to  mutual  and  adverse  claims,  and  the  real  and  sub- 
stantial rights  of  all  the  parties  so  far  as  such  rights  are  acknowledged 
by  the  established  rules  of  equity. 

The  courts  of  equity  bring  before  them  ail  the  parties  interested  in 
the  subject  matter  of  the  suit,  and  adjust  the  rights  of  all  however 
numerous ;  whereas  courts  of  law  in  this  country  are  compelled  by 
their  constitution  to  limit  their  inquiry  to  the  litigating  parties, 
although  other  persons  may  be  interested :  that  is,  they  give  a  oomplete 
remedy,  in  damages  or  otherwise  for  the  particular  wrong  in  question 
as  between  the  parties  to  the  action,  though  such  remedy  is  obviously 
in  many  cases  an  incomplete  adjudication  upon  the  general  rights  of 
the  parties  to  the  action,  and  fails  altgether  as  to  other  persons,  not 
parties  to  the  action,  who  yet  may  be  interested  in  the  result  or  in 
the  subject  matter  in  dispute. 

Perhaps  the  most  general  as  weU  as  the  most  preeise  description  of 
a  court  of  equity  is  the  outline  given  by  Mr.  Justice  QU^rv  in  the 
'  Encyclopcedia  Americana/  which  he  afterwards  filled  up  in  Lis  well- 
known  Treatise  on  Equity.  It  is  this— that  a  court  of  equity  has  juris- 
dicticm  in  cases  where  a  plain,  adequate,  and  oomplete  remiedy  cannofe 
be  had  in  the  common  law  courts.  The  r^nedy  must  be  ptaiik,  fo»  |^ 
if  it  be  doubtful  and  obscure  at  law,  equity  will  assert  a  jurisdictioii. 
It  must  be  adequate,  for  if  at  law  it  fall  short  of  what  the  party  is 
entitled  to,  that  founds  a  jurisdiction  in  equity;  and  it  must  be 
complete,  that  is,  it  must  attain  the  full  end  and  justice  of  the  case, 
it  must  reach  the  whole  mischief  and  secure  the  whole  right  pf  the 
party  present  and  future,  otherwise  equity  will  interpose  and  give 
relief.  The  jurisdiction  of  a  oourt  of  equity  is  sometimes  ooneurrent 
with  the  juniadiction  of  the  courts  of  law ;  sometimes  sssistant  to  it; 
and  sometimes  exolusive.  It  exercises  concurrent  jurisdiction  in  oases 
where  the  rights  are  purely  of  a  legal  nature,  but  where  other  and 
more  efficient  aid  is  required  than  a  oourt  of  law  can  affi[>rd.  In  some 
of  these  cases  courts  of  law  formerly  refused  all  redress,  but  now  will  ^ 
grant  it.  For  strict  law  comprehending  established  rules,  and  the 
jurisdiction  of  equity  being  called  into  action  when  the  purposes  of 
justice  rendered  an  exception  to  those  rules  necessary,  successive 
exceptions  on  the  same  grounds  became  the  foundation  of  a  general 
principle,  and  could  no  longer  be  considered  as  a  singular  interposition. 
Thus  law  and  equity  are  in  continual  progression,  and  the  former  is 
constantly  gaining  ground  upon  the  latter.  Every  new  and  extra- 
ordinary interposition  is  by  length  of  time  converted  into  an  old  rule ; 
a  great  part  of  what  is  now  strict  law  was  formerly  considered  as 
equity,  and  the  equitable  decisions  of  this  age  will  unavoidably  he 
ranked  under  the  strict  law  of  the  next.  (Prof.  Millar's '  View  of  the 
English  Qovernment')  But  the  jurisdiction  having  been  oniie  justly 
acquired  at  a  time  when  there  was  no  such  redress  at  Um,  it  is 
not  now  raUnquished  by  the  courts  of  equity. 
The  most  conuqon  exercise  of  the  ooneurrent  juiisdiotioa  k  in 
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of  aooount,  aoddenti  dower^  fraud,  mistake,  parioenhip,  and 
partition*  In  many  cases  which  fall  under  these  heads,  and  flepecially 
in  some  oases  of  fraud,  mistake,  and  accident,  courts  of  law  cannot 
and  do  not  afford  any  redress  :  in  others  they  do,  but  not  in  so  com- 
plete a  manner  as  a  court  of  equity. 

A  oourt  of  equity  is  also  assistant  to  the  jurisdiction  of  the  courts 
of  law  in  oases  where  the  latter  have  no  like  authority.  It  will  remove 
legal  impediments  to  the  fair  decision  of  a  question  depending  at  law, 
as  by  restraining  a  party  from  improperly  setting  up,  at  a  tnal,  some 
title  or  claim  which  would  prevent  the  fur  decision  of  the  question  in 
dispute;  by  compelling  him  to  discover,  upon  his  own  oath,  facts 
trhioh  are  material  to  the  right  of  the  other  party,  but  which  a  oourt 
of  law  cannot  compel  him  to  disclose ;  by  perpetuating,  that  is,  by 
taldng  and  keeping  in  its  custody,  the  testimony  of  witnesses,  which  is 
in  danger  of  being  lost  before  liie  matter  can  be  tried;  and  hj  pro- 
viding for  the  safety  of  property  in  dispute  pending  litigation.  It  wiU 
also  counteract  and  oontrol  fraudulent  judgments,  by  reetraining  the 
parties  from  insisting  upon  them. 

The  exclusive  jurisdiction  of  a  oourt  of  equity  is  ohiefly  eteroised 
in  eases  of  merely  equitable  rights,  that  is,  such  rights  as  are  not 
recognised  in  courts  of  law.  Host  cases  of  trust  and  oonfidence  fall 
under  this  head.  This  exclusive  jurisdiction  is  exercised  in  granting 
injunctions  to  prevent  waste  or  irreparable  injury  j  to  secure  a  settled 
right,  or  to  prevent  vexatious  liti^tionj  in  appointing  receivers  of 
property  which  is  in  danger  of.  bemg  misapplied ;  in  oompelling  the 
surrender  of  securities  impoperly  obtained;  in  preventing  a  party 
from  leaving  the  country  in  order  to  avoid  a  suit ;  in  restraining  any 
undue  exercise  of  a  le^  right ;  in  enforcing  specific  performance  of 
contracts ;  in  supplying  the  defective  execution  of  instruments,  and 
reforming,  that  is,  correcting  and  altering  them  according  to  the  real 
intention  of  the  parties,  when  such  intention  can  be  satisfactorily 
proved ;  and  in  granting  relief  in  oases  where  deeds  and  securities 
have  been  lost.  • 

Much  discussion  has  taken  place  and  various  opinions  have  been 
expressed  upon  the  question  whether  it  iff  ould  or  would  not  be  beet 
to  administer  the  whole  of  remedial  justice  in  one  court  or  in  one 
class  of  courts  without  any  separation  or  distinction  of  suits,  or  of 
the  forms  or  modes  of  procedure  and  relief.  Lord  Bacon,  upon  more 
than  one  occasion,  has  expressed  his  decided  opinion  that  a  separation 
of  the  administration  of  equity  from  that  of  the  common  law  is  wise 
and  convenient.  "  All  nations,"  says  he, "  have  equity,  but  some  have 
law  and  equity  mixed  in  the  same  coiirt,  which  ia  worse,  and  some 
have  it  distinguished  in  several  courts,  which  is  better;*'  and  again, 
"  In  some  states,  that  jurisdiction  which  decrees  according  to  equity 
and  moral  right,  and  that  which  decrees  according  to  strict  right,  is 
committed  to  the  same  court;  in  others,  they  are  committed  to 
different  courts.  We  entirely  opine  for  the  separation  of  the  coiuts ; 
for  the  distinction  of  the  cases  will  not  long  be  attended  to  if  the 
jurisdictions  meet  in  the  same  person ;  and  the  will  of  the  judges  will 
then  master  the  law." 

Lord  Hardwicke  held  the  same  opinion.  Lord  Mansfield,  it  is  to 
be  presumed,  thought  otherwise,  for  he  endeavoured  to  introduce 
equitable  doctrines  into  the  courts  of  law.  The  old  strictness  has 
however  been  restored.  His  suocessor.  Lord  Kenyon,  made  use  of 
these  expressions :  "  If  it  had  fallen  to  my  lot  to  form  a  eystem  of 
jurisprudence,  whether  or  not  I  should  have  thought  it  advisable  to 
establish  different  courts,  with  different  jurisdictions,  and  governed  by 
different  rules,  it  is  not  necessary  to  say ;  but  influenced  as  I  am  by 
certain  prejudices  that  have  become  inveterate  with  those  who  comply 
with  the  systems  they  find  established,  I  find  that  in  these  courts, 
.^^jpioceeding  by  different  rules,  a  certain  combined  system  of  juris- 
prudence has  been  framed  most  beneficial  to  the  people  of  this 
country,  and  which  I  hope  I  may  be  indulged  in  supposing  has  never 
yet  been  equalled  in  any  other  country  on  earth.  Our  courts  of  law 
only  consider  legal  rights ;  our  courts  of  equity  have  otheur  rules,  by 
which  they  sometimes  supersede  strict  legal  rules,  aiod  in  doing  so  they 
act  most  beneficially  for  the  subject."  In  this  coontry  the  principle 
of  separating  jurisdictions  has  been  largely  acted  upon.  We  have  our 
courts  of  equity  and  la^;  our  bankrupt  and  insolvent  coui*ts,  and 
courts  of  ecclesiastical  and  admiralty  jurisdiction ;  indeed,  until  recent 
times,  our  several  courts  of  law  had,  in  principle,  jurisdiction  only 
over  certain  specified  classes  of  suits.  In  countries  governed  by  the 
civil  law,  the  practice  has  in  general  been  the  other  way.  But 
whether  the  one  opinion  or  the  other  be  the  more  correct  in  theoiy,  the 
system  adopted  by  every  nation  has  been  mainly  iofluenced  by  the 
peculiarities  of  its  own  institutions,  habits,  and  circumstances,  and  the 
forms  of  its  remedial  justice.  In  all  such  cases  the  separation  or 
union  of  the  equitable  and  legal  jurisdiction  must  be  a  mixed  question 
of  public  policy  and  private  convenience. 

In  some  of  the  American  States,  the  administration  of  law  and 
equity  is  perfectly  distinct ;  in  others  the  administration  of  equity  is 
only  partially  committed  to  distinct  courts ;  in  a  third  class  the  two 
jurisdictions  are  vested  in  one  and  the  same  tribunal ;  and  in  a  foiuih 
there  are  no  courts  exercising  an  equitable  jurisdiction. 

In  most  of  om*  colonies  the  governor  is  invested  with  the  jtirisdic- 
fcion  of  chancellor ;  but  in  some  of  the  greatest  importance  where  a 
judieial  establishment  of  some  magnitude  is  maintained,  the  chief  or 
supreme  court  is  invested  with  the  chancery  jurisdiction. 


This  attempt  at  the  exposition  of  the  general  principles  of  what  in 
this  country  is  called  equity  seems  to  the  writer  of  this  article  to  be 
better  suited  to  a  work  of  this  nature  than  a  full  description  of  the 
practice  of,  that  is,  the  course  of  proceeding  in,  a  suit  in  a  oourt  of 
equity.  The  practice  or  procedure  of  any  court  can  hardly  be  made 
intelligible  to  any  person  but  one  who  knows  something  of  it  by 
experience ;  and  any  technieal  description  of  it  is  useless  unless  it  is 
minutely  and  circumstantially  exact.  It  is  desirable,  however,  that 
in  addition  to  some  knowledge  of  the  subjects  which  belong  to  the 
jurisdiction  of  a  court  of  equity,  all  persons  should  have  some  clear 
notion  of  the  way  in  which  the  matters  in  dispute  between  parties  to 
a-suit  in  equity  are  brought  before  the  court,  and  by  what  kind  of 
proof  or  evidence  they  are  established.  It  may  also  be  useful  that 
persons  should  have  a  general,  and  so  far  as  it  goes,  a  oorreot  know 
ledge  of  the  different  modes  in  which  such  questions  of  fact  are  put 
in  issue,  and  proved  in  our  eourts  of  law  and  equity.  The  following 
short  outline  of  the  ooiu-se  of  prooeeding  in  a  suit  of  chancery,  taken 
in  connection  with  other  articles  in  this  work,  such  as  Chamosllob, 
Chanobby,  Dbposition,  and  PLBADnva,  may  probably,  so  far  as  it  goes, 
give  somewhat  more  information  on  the  subject  of  equity  jurisdiction 
than  is  found  in  books  not  strictly  professional. 

A  suit  in  the  eourts  of  chancery  is  commenced  by  preeentiiiff  s 
petition  to  the  lord  chancellor,  containing  a  statement  of  the  plaintiff's 
case,  and  prating  for  such  relief  as  he  may  consider  himself  entitled  to 
receive.  This  petition  is  technically  called  a  Bill,  and  is  in  the  nature 
of  the  declaration  at  common  law  [Declaration]  ;  but  if  the  suit  is 
instituted  on  behalf  of  the  crown,  or  a  charity,  or  any  of  the  objects 
under  the  peculiar  protection  of  the  crown,  the  petition  is  in  the  form 
of  a  narrative  of  the  facts  by  the  attorney-general,  and  is  called  an 
Information.  There  is  also  a  petition  termed  an  Information  and  BiU, 
which  is  ^'here  the  attorney-general,  at  the  relation  (that  is,  the 
information)  of  a  third  person  (thence  called  the  relator)  informs  the 
court  of  the  facts  which  he  thinks  are  a  fit  subject  of  inquiry.  The 
practice  which  governs  all  these  proceedings  is  the  same.  It  used  to 
be  the  practice  at  the  end  of  the  statement  in  a  bill  to  add  what  was 
called  the  interrogating  part,  consisting  of  the  statements  of  the  bill 
thrown  into  the  form  of .  distinct  questions,  and  often  expressed  in 
terms  of  great  length  and  particularity.  But  by  a  recent  enactment, 
a  bill  no  longer  contains  interrogatories,  which  may,  however,  if  thought 
requisite,  be  filed  separately*  The  statements  in  the  biU  are  not  made 
upon  oath;  and  further,  in  order  to  obtain  a  fuU  and  complete  dis- 
oovery  from  the  defendant,  both  as  regards  the  complaint*  and  the 
supposed  defence,  various  allegations  are  made  in  many  cases  from 
mere  conjecture,  and  this  practice,  it  has  been  considered  after  much 
laboured  discussion,  tends  to  the  due  administration  of  justice ;  for 
though  doubtless  many  frivolous  suits  are  instituted,  yet,  from  the 
nature  of  cases  of  fraud  and  oonceidment,  the  plaintiff  is  often  ignorant 
of  the  precise  nature  of  the  case,  and  frames  his  bill  in  various  forms 
so  as  to  elicit  from  the  defendant  a  full  discovery  of  the  truth.  Bills 
of  this  nature  are  called  original  bills,  and  either  may  be  for  discover^ 
and  relief,  or  for  discovery  merely. 

When  the  bill  is  placed  on  the  records  of  the  court  it  is  said  to  be 
filed,  and  the  writ  of  subpoena  issues  commanding  the  defendant  to 
appear  and  answer  the  allegations  of  the  bill  within  a  certain  lime. 

If,  upon  the  face  of  the  bill,  it  should  appear  that  the  plaintiff  is  not 
entitled  to  the  relief  prayed  for  as  against  the  defendant,  the  defendant 
may  demur, — that  is,  demand  the  judgment  of  the  court  upon  the 
statement  made  by  the  plaintiff,  whether  the  suit  shall  proceed 
[Demurber]  ;  and  if  any  cause,  not  apparent  upon  the  bill,  should 
exist  why  the  suit  should  be  either  dismissed,  delayed,  or  barred,  the 
defendant  may  put  in  a  plea,  stating  such  matter,  and  demanding  the 
judgment  of  itie  court,  as  in  the  case  of  a  demurrer.  But  if  neither  of 
these  modes  of  defence  are  applicable,  and  the  defendant  cannot  dis< 
claim  [Disclaimer],  he  must  answer  upon  oath  the  interrogatories  in 
the  bill  according  to  the  best  of  his  knoufledge,  refnembrcmee,  information, 
and  belief.  This  mode  of  defence  is  styled  an  Answer.  All  or  any  of 
these  several  modes  of  defence  may  be  used  together,  if  applied  to 
separate  and  distinct  parts  of  the  ease  made  by  the  plaintiff. 

In  the  successive  stages  of  a  suit,  references  as  to  the  pleadings,  and 
as  to  facts,  may  be  made  to  the  judges  in  equity  sitting  at  chambers, 
who  conduct  the  routine  part  of  the  business  through  their  chief  clerks. 
These  references  were  formerly  made  to  the  Masters  of  the  court.  If 
the  defendant  does  not  answer  the  bill  with  sufficient  precision,  the 
plaintiff  may  except  to  the  answer  for  insufficiency.  If  the  answer  is 
decided  to  be  insufficient,  the  defendant  must  answer  further. 

It  frequently  happens  that,  during  the  progress  of  the  suit,  from  the 
discovery  of  new  matter,  the  deaths  and  marriages  of  p^uties,  and 
other  causes,  the  pleadings  become  defeetive,  and  in  these  cases  it  is 
necessary  to  bring  the  new  matter,  or  parties  becoming  interested, 
before  the  oourt.  This  is  done  by  means  of  further  statements,  which 
are  now  introduced  by  way  of  amendments  to  the  bill,  or  by  obtaining 
leave  of  the  court  to  revive  a  suit  which  has  abated,  proceedings  which 
recent  legislation  has  rendered  very  simple  and  rapid.  Formerly  the 
same  thing  was  done  by  fresh  biUs,  called  supplemental  bUIs,  bills  of 
revivor,  or  bUIs  of  revivor  and  supplement,  according  to  the  nature  of 
the  defect  which  they  were  intended  to  supply. 

Pleas  and  demurrers  are  at  once  argued  before  the  court :  if  allowed, 
the  suit,  or  so  much  of  it  as  is  oovered  Iry  the  d^urrer  or  plea,  is  at 
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an  end,  though  the  court  will  generally  permit  the  plaintiff  to  amend 
his  bill  where  it  is  not  apparent  from  his  own  statement  that  he  cannot 
make  any  case  against  the  defendant;  otherwise  the  only  object  attained 
by  the  demurrer  or  plea  would  be  to  drive  the  plaintiff  to  file  a  new 
bill,  omitting  or  amending  the  objectionable  part.  But  if  the  demurrer 
or  plea  is  overruled,  the  defendant  is  compelled  to  answer  fully,  just  as 
if  he  had  not  demurred  or  pleaded.  When  the  answer  is  filed,  the 
plaintiff,  if  from  the  disclosm-es  made  he  deems  it  advisable,  may  amend 
his  bill ;  that  is,  erase  such  part  of  his  statements  as  he  no  longer  con- 
siders necessary,  and  insert  other  statements  which  may  appear  neces- 
sary to  sustain  his  case ;  and  the  defendant  must  answer  to  this  new 
matter. 

In  cases  where  the  bill  is  for  discovery  only,  and  in  some  others,  the 
answer  puts  an  end  to  the  suit;  and  when  the  object  of  the  bill  is  to 
obtain  an  injunction,  which  is  granted  either  upon  affidavits  before 
answer  or  in  default  of  an  answer,  the  suit  is  also  ended,  unless  the 
defendant  desires  to  dissolve  the  injunction.  But  where  a  decree  is 
necessary,  the  case  must  come  on  to  be  heard  either  upon  evidence 
taken  before  the  examiners  of  the  court  or  commissioners  appointed  for 
the  purpose  [Deposition]  ;  or  where  the  plaintiff  considers  the  dis- 
doBures  in  the  answer  sufficient,  the  cause  is  heard  upon  bill  and 
answer  alone,  without  further  evidence^  and  this  is  at  the  plaintiff^s 
discretion. 

The  cause  is  heard  in  its  turn  by  the  master  of  the  rolls  or  the  vice- 
chancellors,  if  instituted  in  the  Court  of  Chancery ;  for  the  lord  chan- 
cellor rarely  hears  causes  in  the  first  instance.  [Chancery.]  If  the 
nature  of  the  suit  admits,  a  final  decree  is  made ;  or  if  any  further 
inquiry  be  necessary,  or  any  accoimts  are  to  be  taken,  references  are 
made  to  the  judge  sitting  at  chambers  for  those  pmposes. 

This  is  the  form  of  the  simplest  suit  by  bill  in  equity,  and  is  suffi- 
cient to  point  out  the  successive  steps  necessary  to  be  takcu.  For  certain 
cases  of  a  simple  kind  a  still  more  brief  proceeding,  called  a  claim,  has 
recently  been  introduced.  Formerly  suits  were  of  a  far  more  compli- 
cated character.  Many  special  a])p1icatioDS  to  the  court  might  become 
necessary  at  various  stages  before  the  cause  was  ripe  for  hearing;  and 
the  references  made  to  the  masters,  their  reports  thereon,  hearing  on 
further  directions,  and  fresh  references,  used  frequently  to  consume 
much  time.  Under  the  pi*esent  state  of  things,  these  matters  are 
settled  in  a  much  more  prompt  way,  and  most  successful  efforts  have 
been  made  to  simplify  and  shorten  procedure.  The  recent  statute 
15  A  16  Vict.  c.  86,  and  some  others,  have  so  altered  the  practice  that 
the  old  text-books  have  been  nearly  superseded.  Those  who  wish 
for  a  more  accurate  knowledge  of  the  proceedings  in  a  suit  in  chancery 
may  consult  Darnell's  '  Chancery  Practice,'  third  edition. 

The  principal  English  treatises  on  equity  are  those  of  Mr.  Maddock 
and  Mr.  Fonblanque :  the  former  treats  of  his  subject  under  heads 
devoted  to  the  several  subject  matters  cognisable  in  courts  of  equity ; 
the  latter  considers  it  with  reference  to  the  jurisdiction  exercised  by 
courts  of  law,  as  concurrent,  assistant,  exclusive.     The  American 
treatise  of  Mr.  Justice  Story  unites  these  two  modes,  and  explains  the 
subject  in  a  masterly  and  scientific  manner. 
EQUITY  OF  REDEMPTION.    [Mortgage.] 
EQUIVALENT  NUMBER.    [Chemical  Equivalents.] 
EQUU'LEUS  (the  Little   Horse),  a  constellation  of  PU>lemy,  sur- 
rounded by  Pegasus,  Vulpecula,  Aquila,  and  Capricomus. 
The  following  are  the  principal  stars. 

No.  in  Catalogno 
No.  in  Catalograc  of  British 
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EQUU'LEUS  PICTO'RIS  (the  Painter's  Horse,  or  Easel),  a  con- 
stellation of  Lacaille,  situated  close  to  the  principal  star  of  Argo. 
[Canopus.]  Its  princiiial  star  (a)  is  683  of  Lacaille,  and  2260  in  the 
Catalogue  of  the  British  Association. 

ERA.    [^RA.] 

ERASTIANISM.    [Erastus,  in  Bioa.  Div.l 

ERATO.    [Muses.] 

ERBIUM ;  (Er.)  a  metal  discovered  by  Mosander  associated  with 
yttria.  Its  properties  are  but  little  known.  Some  of  them  are  as 
follows  I—Its  oxide  becomes  of  a  dark  orange  colour  when  heated  in 
contact  with  the  air,  which  colour  it  loses  with  a  little  weight,  when 
heated  in  hydrogen  gas.  It  is  to  the  presence  of  this  oxide  that  yttria 
owes  its  yellow  colour,  when  prepared  as  hitherto  directed.  The 
sulphate  and  nitrate  of  erbium  are  free  from  colour.  It  has  not  been 
reduced  to  the  metallic  state. 

ERECHTHEIUM,  a  beautiful  Ionic  temple  dedicated  to  Erechtheus, 
built  near  the  western  brow  of  the  Acropolis  at  Athens,  and  at  the 
time  when  Stuart  visited  the  place  forming  part  of  the  modem  fortress 
of  the  Acropolis.  Connected  with  this  building,  and  placed  on  one 
side  of  it  at  the  end  of  the  celja,  is  a  tetrastyle  pseudo-dipteral  lonio 
portico,  in  the  same  style  as  the  portico  of  the  Erechtheium  :  and  on 
the  opposite  side  is  a  small  roofed  building  supported  by  caryatides, 
placed  on  an  elevated  basement.  [Caryatides.]  The  Erechtheium  was 
thus,  as  Mr.  Fergusson  remarks,  properly  three  temples  grouped  toge- 


ther, the  whole  presenting  a  singularly  picturesque  group  of  the  most 
studied  irregularity,  though  the  separate  features  are  as  studiously 
symmetrical.  The  back  wall  of  the  cella  of  the  Temple  of  Erechtheus 
is  decorated  with  four  semi-columns  in  antis  engaged  in  the  wall,  and 
of  the  same  order  as  the  portico,  which  is  hexastyle,  and  raised  on  three 
steps,  forming  a  basement  which  runs  round  the  entire  building  with 
its  adjuncts.  In  Stuart's '  Athens,'  the  prothyrum  is  restored,  and 
forms  a  closed  chamber,  for  which  there  does  not  appear  to  be  sufficient 
authority.  It  is  more  probable  that  the  prothyrum  was  open,  like 
some  other  Greek  temples,  because,  as  shown  on  Stuart's  plan,  the 
portico  from  its  shallowness  would  be  of  little  use  as  a  covering,  and 
would  also  produce  Uttle  architectural  effect.  In  the  side  portico, 
called  Minerva  Polias,  which  was  most  probably  constructed  after  the 
Erechtheium,  there  was  no  opportunity  of  producing  a  depth  of  shadow 
by  the  deep  recess  of  an  open  prothyrum,  and  the  architect  accordingly 
appears  to  have  adopted  the  pseudo-dipteral  portico  to  produce  a 
somewhat  similar  effect,  as  well  as  to  gain  a  covered  space  for  those 
who  officiated.  It  would  appear  from  the  regularity  of  the  plan  of  the 
Temple  of  Erechtheus,  that  it  was  constructed  before  the  other,  and  of 
that  regular  parallelopipedal  figure  most  commonly  employed  in  these 
buildings  ;  and  that  at  a  later  period  the  Pandrosium  was  constructed, 
with  the  portico  on  the  opposite  side  forming  the  entrance  or  vestibule 
to  the  cella  of  the  temple,  which  was  formed  from  a  part  of  the  ceUa 
of  the  Temple  of  Erechtheus,  cut  off  from  the  end  of  that  cella,  which 
was  either  at  that  time  or  previously  lighted  with  windows. 

The  length>f  the  Temple'of  Erechtheus  is  73  feet  2  inches  from  the 
columns  of  the  portico  to  those  at  the  back  of  the  cella ;  the  width  is 
86  feet  6  inches.  The  depth  of  the  portico  of  Minerva  Polias  is  21 
feet  1  inch,  and  the  width  33  feet  1  inch.  The  Pandrosium  is  18  feet 
4  inches  wide,  and  11  feet  9  inches  deep.  (Stuart's  *  Antiquities  of 
Athens,*  edited  by  W.  Kinnard,  architect.)  The  columns  of  the  Erech- 
theium are  2  feet  3*8  inches  in  diameter  at  the  base,  and  1  foot  11-2 
inches  at  the  upper  diameter;  and  those  of  the  Miner\'a  Polias  2  feet 
6'9  inches,  and  the  upper  2  feet  3'5  inches :  while  the  intercolurania- 
tions  are  respectively— Erechtheiiun  4  feet  7*95  inches,  Miner\'a  Polias 
7  feet,  8*19  inches,  although  there  ia  a  slight  variation  in  the  inter- 
columns,  which  may  be  the  effect  of  time  and  inaccuracy  in  setting 
them  out  originally.  The  columns  of  the  Minerva  Polias  are  on  a 
much  lower  level  than  those  of  the  Erechtheiiun.  The  capitals  of  the 
order  of  these  two  temples  are  very  richly  carved.  The  volutes  are 
very  graceful  [Column],  and  the  spiral  lines  are  elaborately  arranged. 
The  necking  of  the  capital  is  enriched  with  leaves,  as  well  as  with  an 
enriched  ovolo  and  astragals,  and  the  volutes  are  connected  by  an 
enriched  twisted  band  or  guilloche  ornament.  The  shafts  are  fluted. 
But  with  regard  to  many  peculiarities  in  the  detail,  we  must  refer  to 
the  plates  in  Stuart's  '  Athens.'  The  entablatures  have  several  of 
their  members  enriched,  and  are  similar  in  design ;  the  bases  of  the 
columns  however  vaiy.  The  height  of  the  columns  of  the  Erechtheium 
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[Plan  of  the  Erechtheium.] 

is  27  feet  7  inches,  and  of  the  Minerva  Polias  25  feet.    The  pilaste  o! 
the  Erechtheium  is  elegantly  decorated,  and  the  mouldings  and  decora* 


Mft 


EREMACAUSIS. 


ERGOT, 


tioDd  arq  continued  under  the  architraves.  The  height  of  the  entabla- 
ture of  the  Erechtheium  is  4  feet  11  inchefl;  and  the  height  of  the 
Minerva  Polias  is  5  feet  5  inches.  The  rise  in  the  pediment  of  the 
portico  of  the  latter  is  3  feet  4  inches.  The  entablature  of  the  Pan- 
droaium  is  heavy ;  it  is  decorated  with  dentils,  and  also  with  patersB  on 
the  upper  face  of  the  architrave.  The  windows  and  doors  diminiah  at 
the  top,  and  the  friezes  of  the  porticos  appear  to  have  been  formerly 
decorated,  if  we  may  judge  from  the  remains  of  cramps  and  cntmp- 
holes  on  their  faces.  Some  details  respecting  this  building,  not 
published  in  Stiiart,  are  given  in  the  '  Erechtheion/  a  work  on  this 
edifice  by  H.  W.  Inwood,  architect,  who  has  imitated  the  Erechtheium 
and  Pandrosium  in  the  external  design  of  part  of  St.  Pancras  Church, 
London.  Stuart's  '  Athens/  vol.  ii.,  contains  the  plans,  elevations, 
sections,  and  details  of  this  building. 

EREMACAUSIS.  Decay,  Eremacausisliterally  signifies  slow  burn- 
ing ;  that  is,  gradual  oxidation. 

In  popular  language,  the  word  decay  is  expressive  of  the  constant 
retrogressive  chsmge  of  which  matter  is  susceptible.  The  crumbling 
walls  of  an  old  ruin,  the  few  hollow  trunks  in  its  vicinity,  and  the 
traces  of  life  that  once  animated  the  scene,  are  familiar  examples  of  a 
state  of  things  that  is  somewhat  loosely  expressed  by  the  term  decay. 
A  dead  animal,  under  ordinary  drcumstances,  soon  commences  to  alter 
in  colour,  noxious  odours  are  emitted  from  it,  and  an  appeal  is  made  to 
the  eyes  and  nose  of  the  oleerver  sufficient  to  indicate  that  a  consider- 
able change  from  the  normal  condition  of  the  animal  is  taking  place. 
This  clumge  is  generally  denoted  by  the  word  decay,  and  consists  in 
the  gradual  wasting  or  burning  away  of  the  animal  by  the  ckemical 
action  of  the  oxygen  of  the  air;  by  which  all  parts  of  it,  except  bones, 
are  slowly  and  almost  entirely  resolved  into  gaseous  compounds.  Old 
walls  crumble  away,  not  by  true  decay,  not  by  the  chemical  action  of 
the  oxygen  of  the  air,  but  principally  by  the  iMchamical  action  of  wind 
and  rain. 

In  order  therefore  to  ayoidmuch  ambiguity,it  has  long  been  the  practice 
in  scientific  treatises,  and  is  now  becoming  the  general  custom,  to 
indicate  decay  proper  by  the  term  eremacausis.  This  term  has  also 
the  advantage  of  perfectly  describing  what  is  known  io  take  place. 

Eremacausis,  fermentation,  and  combustion,  are  phenomena  that  are 
frequently  very  intimately  associated ;  but  no  difficulty  wUl  be  f oimd 
in  assigning  to  each  its  proper  limits,  if  it  be  remembered,  first,  that 
fermentation  is  simply  a  rearrangement  of  the  constituents  of  a  com- 
pound; second,  that  eremacausis  is  a  slow  oxidation  of  the  compound 
at  common  temperatures;  and  third,  that  combustion  is  rapid  oxidation 
of  a  compound  at  a  temperature  sufficiently  high  to  pxt>duoe  light. 
[Combustion;  Fermbst.J 

The  natiural  processes  of  fermentation  and  eremacausis  may  be  not 
inaptly  compared  with  the  artificial  processes  of  dry  distillation  and 
combustion.  In  the  manufacture  of  gas,  for  example,  coal  is  heated 
in  closed  vessels  (that  is,  it  is  submitted  to  dry  distillation),  when  a 
rearrangement  of  the  constituents  of  the  coal  takes  place,  and  coal-gas, 
coal-tar,  coke,  &c.,  result.  When,  however,  coal  is  burned  in  a  common 
stove,  then  the  same  kind  of  change  is  produced  as  occurs  in  erema- 
causis, namely,  a  combination  of  i£e  conistituents  of  the  coal  with  the 
oxygen  of  the  air,  but  the  process  goes  on  at  a  sufficiently  rapid  rate 
and  at  a  sufficiently  high  temperature  to  produce  light,  and  is  there- 
fore denominated  combustion. 

Eremacausis  is  almost  entirely  confined  to  the  animal  and  vegetable 
kingdoms. '  Few  minenUs  are  acted  upon  by  the  oxygen  of  the  air,  and 
even  when  this  action  does  take  place  the  change  is  never  a  retro- 
gressive one.  Iron  pyrites,  for  example,  a  compound  of  sulphur  and 
iron  (FeS,),  undergoes  slow  oxidation  on  exposure  to  air,  but  the  re- 

'  mg  compound,  sulphate  of  iron  (FeO,SO,),  is  more  complex  than 

.e  pyrites. 

Animals  and  vegetables  grow  or  are  built  up  by  virtue  of  certain 
influences  which  are  sometimes  aggregated  under  the  name  vital  force  ; 
and  when  these  influences  cease,  not  only  does  the  progressive  action 
terminate,  but  eremacausis  commences,  especially  if  air  and  moisture 
are  present.  Organised  bodies  are  composed  of  matters  called  proxi- 
mate principles.  Such  are,  in  vegetables,  starch,  cellulose,  gluten, 
sugar,  &c.,  while  in  animals  some  ox  these  principles  form  fat,  others 
blood,  &C.  These  proximate  principles  are  again  composed  of  other 
substances,  called  ultimate  principles  or  elements.  The  elements 
necessary  to  notice  here,  are  carbon,  oxygen,  hydrogen,  and  nitrogen. 
Oiganised  bodies  get  these  elements  from  the  inorganic  world,  that  is, 
from  the  earth  and  atmosphere.  Vegetables  get  carbon  from  carbonic 
acid  (CO,),  a  gas,  composed  of  carbon  and  oxygen,  and  always  present 
in  the  air ;  hydrogen  and  oxygen  they  chiefly  obtain  from  water,  and 
nitrogen  from  various  sources,  though  the  ultimate  but  indirect  source 
is,  no  doubt,  the  atmosphere,  of  which  four-fifths  are  nitrogen.  In  addi- 
tion to  these  elements,  vegetables  contain  bone-forming  material  (phos- 
phate of  lime,  &c.),  which  they  have  obtained  by  their  roots  directly 
from  the  earth,  and  which  material,  after  having  performed  its  office  of 
building  up  the  animal  skeleton,  is  again  returned  to  the  earth  without 
going  through  re-composition,  or  decomposition.  Some  animals  derive 
the  elements  enumerated,  by  feeding  upon  vegetables ;  whilst  others 
derive  these  principles  more  directly  by  feeding  upon  animals.  Thus- 
are  animal  and  vegetable  oiganisms  bmlt  up,  but  at  every  step  the 
combination  of  forces  above  {dluded  to,  is  essential,  and  its  action  con- 
sists chiefly  in  the  production  of  complex  compounds  from  more  simple 
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ones ;  hence  it  might  be  expected  that  the  elements  composing  these 
complex  compounds  having  been,  so  to  speak,  drawn  out  of  their  first 
and  most  stable  condition,  should  have  a  tendency  to  return  to  that 
state  in  which  the  forces  that  operated  upon  them  are  either  removed  or 
altered  in  direction.  Such  is  indeed  Uie  case,  and  this  retrogressive 
change,  or  eremacausis,  soon  commences  after  l^e  cessation  of  life,  and 
goes  on  at,  according  to  circumstances,  a  slow  or  rapid  rate.  In  illus* 
tration  of  eremacausis  let  us  follow  the  element  carbon  through  one 
or  two  of  its  circles  of  usefulness.  Thrown  into  the  atmosphere^ 
from  the  combustion  of  coal  or  wood,  under  the  form  of  carbonic, 
acid,  it  is  absorbed  and  assimilated  by  plants,  the  oi^gen  of  the  car- 
bonic add  being  returned  to  the  air.  The  leaves  of  the  plant  wiU 
probably  die  when  winter  comes,  and  then  will  either  undei^  thorough 
or  partial  eremacausis,  the  carbon  being  either  slowly  but  completely 
burnt  into  carbonic  acid  and  returned  into  the  atmospnere,  or  partially 
oxidised  and  converted  into  humus,  or  vegetable  mould. 

Other  parts  of  the  plant  are  perhaps  eaten  by  man  or  the  lower 
animals,  and  their  carbon  thus  becomes  part  of  an  a-mmAl  body, 
there  to  do  duty  until  chemical  affinity,  under  the  form  of  erema- 
causis, once  more  restores  the  carbon  to  the  air  as  carbonic  add,  only 
to  pass  again  through  the  same  cycle  of  changes. 

The  t£ree  remaining  chief  elements  of  organised  bodies  are  also 
affected  by  eremacausis,  the  hydrogen  being  converted  into  water,  and 
the  nitrogen,  dther  into  nitric  add  or  ammonia,  while  the  oxygen 
escapes  either  as  water  or  carbonic  add. 

£^macausLB  appears  essentially  to  precede  and  determine  the  pro- 
cesses of  fermentation  and  putrefaction,  and  hence,  if  organic  sub- 
stances be  rigidly  excluded  from  contact  with  oxygen,  they  cannot  be 
subject  to  either  of  these  processes ;  since  eremacausis  can  only  occur 
in  the  presence  of  ^ee  oxygen.  Advantage  is  taken  of  this  &ct  to 
preserve  meat  and  vegetables  in  all  their  original  freshness,  by  endosing 
them  in  air-tight  canisters,  from  which  atmospheric  air  has  been 
carefully  expelled.  If  the  smallest  trace  of  air  be  suffered  to  remain  in 
the  canisters  or  in  the  pores  of  the  enclosed  substances,  eremacausis 
commences,  and  determines  putre&ction,  which  latter  process,  once 
commenced,  is  scarcdy  retarded  by  exclusion  of  air,  and  thus  it  is  that 
meats  carelessly  preserved  are  found,  on  opening  the  oases,  to  be  utterly 
putrid.    [Ferment;  Putrefaction,] 

ERQOT,  Medical  Utea  of.  Ergot  is  a  name  bestowed  upon  a  pecu- 
liar state  of  the  seed  of  several  cereal  grains,  but  most  frequently  of 
the  rye,  which  resembles  a  spur,  or  horn ;  hence,  likewise,  termed 
Sec(de  ccmutum,  or  spurred  xye.  Even  the  common  lye-grass  is  liable 
to  its  attacks,  and  more  rarely  -isome  cyperaceous  plants.  A  partial 
list  of  these  is  given  in  the  papers  of  Smith,  Quekett,  and  Bauer,  in 
*  Trans,  of  Linnssan  Sodety/  voL  xviii.  pp.  449-482,  and  a  more  com- 
plete one  by  Phoebus  (Deutschl.  Kryptogam.  GiftegewUchse.  Berlin, 
1888).  Whether  this  state  of  the  grain  be  merely  an  altered  condition 
of  the  pistil,  or  the  result  of  the  puncture  of  insects,  or  of  the  devdop- 
ment  of  a  fungus,  is  doubtful ;  but  the  best  authorities  incline  to  the 
opinion  that  it  is  a  fungus.  (See  Mr.  Bauer's  paper  on  the  Uredo  fcetida 
'  Supplement  to  the  Penny  Magazine,'  March,  1888.)  De  Candolle  con- 
siders the  fungus  to  be  the  ScleroHum  clamts.  It  is  termed  Spermcedia 
clavus  by  Fries ;  Sphacdia  Segetum  by  L^villd ;  ^otcetia  ah&Hifacien* 
by  Quekett;  Ilymenula  davus  by  Corda;  and,  lastly,  Oidiumab<n^ 
faciens  (see  Lindley,  '  Medical  and  (Economical  Botany,'  p.  14),  by 
Berkeley,  who  condders  it  analogous  to  the  paradtic  fungus  so  destruc- 
tive to  we  vines.  The  spiu*  is  of  variable  length,  from  a  few  lines  to 
two  inches,  and  is  from  two  to  four  lines  in  thickness ;  when  large, 
only  a  few  grains  in  each  ear  are  affected ;  when  small,  in  general  all  of 
them  are  diseased.  In  colour  the  exterior  or  husk  is  of  a  bluish-black 
or  violet  hue,  with  two  or  three  streaks  of  dotted  gray ;  the  interior  is 
of  a  duU  whitish  or  gray  tint.  It  is  spedfic^klly  lighter  than  water, 
which  affords  a  criterion  for  distinguishing  sound  from  tainted  graiiL 
When  fresh  it  is  tough  and  flexible,  but  brittle  and  easily  pulverised 
when  dry.  The  powder  is  apt  to  attract  moisture,  which  impairs  its 
properties.  Time  also  completely  disdpates  its  peculiar  qualities.  A 
smidl  Aearut  attacks  it.  It  is  moro  potent  in  proportion  to  its 
freshness.  "  It  has  a  disagreeable  heavy  smeU  (which  being  analogous 
to  that  of  xjaanj  fimgi,  strengthens  the  opinion  that  it  belongs  to  that 
class  of  vegetable  substances),  a  nauseous,  slightly  acrid  taste,  and 
imparts  bo&  its  taste  and  smell  to  water  and  idcohoL  Bread  which 
contains  it  is  defective  in  firmness,  liable  to  become  moist,  and  eracks 
and  crumbles  soon  after  being  taken  from  the  oven."    [Ergotin.] 

Bread  prepared  from  grain  which  has  a  large  admixture  of  the  spur 
occadons  very  distressing  and  often  fatal  effects,  which  are  shown 
more  or  less  rapidly  according  to  the  quantity  present  in  the  food,  and 
the  circumstances  in  which  those  who  use  it  are  placed.  These  effects 
have  been  observed  to  be  most  serious  in  seasons  of  scaroity, 
when  they  produce  dreadful  disease — the  Raphanea  of  Linnseus, 
OuUen,  and  other  nosologists.  The  symptoms  which  result  from 
spurred  grain,  when  used  for  a  condderable  time,  aro  of  two  distinct 
Idnds,  one  of  a  nervous  naturo,  characterised  by  violent  spasmodio 
conviildons,  the  other  a  disordered  state  of  the  constitution,  which 
terminates  in  the  peculiar  disease  called  Qangraona  ustilaginea,  or  div 
gangrene.  A  single  dose  of  the  spur,  not  diluted  by  admixture  wita 
sour  flour,  exdtes  effects  which  vary  according  to  the  quantity  taken 
and  the  state  of  the  person,  and  are  chiefly  limited  to  the  stomach 
and  intestinal  canal,  if  the  dose  be  small ;  but  il  so  much  as  two 
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irachuia  ba  takeiij  it  causes  gidcUnesa,  heacUcUe^  flushed  faoe,  pain 
^nd  spasms  in  tho  stomaoh,  xMusea  and  vo^uting,  with  coUc,  purging, 
%nd  a  sense  ol  wearinesa  and  weight  in  the  Umho.  In  the  case  ol 
parturient  fenvales,  whw  given  at  a  certain  stage  of  the  labour,  it  in 
admitted  by  moat  practitkoners  and  writers  to  produce  specific  e£fecta, 
and  to  expedite  the  labour  in  a  veiy  marked  manner.  It  is  by  some 
persons  aUeged  to  produce  hurtful  eflecta  upon  the  child; .  but  such 
consequences  probably  occur  only  when  it  has  been  used  at  an  improper 
stage  of  the  labour ;  or  when  it  ought  not  to  haye  been  employed 
\mder  any  circumstances.  The  rulea  for  its  employment  are  given 
in  works  devoted  to  obstetrics,  to  which  we  refer.  It  has  Ukewiae 
been  recommended  in  monorrhagia  and  in  leucorrhoBa,  against  the 
former  of  which  it  is  most  useful  when  dependent  on  debili^. 

The  extraordinary  effects  of  the  ergot  of  rye  have  made  it  the  subject 
ef  experiments  in  medicine.  It  has  consequently  become  an  article  ol 
commerce  as  a  drug,  and  imported  from  the  Oontineni.  By  an  atten< 
tive  observation  of  the  circumstances  which  favour  this  disease  in  the 
rye,  it  might  be  profitable  to  cultivate  the  plant  expressly  for  the  ergot 
it  produces.  The  seed  which  grows  on  the  same  ear  with  the  eiigot 
might  be  selected  for  seed,  and  a  cold  wet  soil,  with  an  ungenial  aspect, 
might  be  chosen  as  most  likely  to  perpetuate  the  disease,  or  steemng 
the  most  healthy  seeds  in  water  in  which  the  sporidia  of  the  oidium 
^boriifaden^  are  contained,  will,  when  planted,  propagate  the  diseased 
form  of  the  grain*  The  ergot  is  sold  by  druggists  at  from  IOj.  to  dOn 
per  ounce,  so  that,  if  only  a  poimd  ol  ei^t  could  be  collected,  it  would 
be  worth  more  than  the  produce  in  sound  grain  of  an  acre  of  the  best 
land.  At  all  events,  it  will  well  repay  the  trouble  of  picking  out  the 
eiigot  from  the  rye,  where  it  is  infected,  and  it  is  easily  djsoovered, 
before  reapii^g,  from  its  prominence  and  black  oolour. 

The  nervous  symptoms  arising  from  the  use  of  bread  formed 
of  Epurred  rye,  may  in  genersd  be  cured  \>y  emetics,  laxative^ 
f^nd  frequent  small  doses  q|  opium,  provided  this  treatment  be 
^opted  in  reationable  time,  wd  the  unwholesome  foo^  completely 
withdrawn. 

The  tendency  to  dry  gajogrene  is  to  be  combatted  by  the  use 
of  cinchona  and  cordials,  with  local  applications  to  the  part  threat- 
ened. The  noxious  food  must  be  comfJetely  relinquished.  (Chiistison 
'  On  Poisons.') 

This  dipeasiad  condition  of  the  aeeds  ol  certain  grasses  is  also  a 
matter  of  very  great  agricultural  importanoe;  its  prevalence  being 
the  probable  cause  of  much  of  the  abortion  of  which  dairy  hotls  are 
fiometimes  the  subject.  A  writer  in  the  'Agricultural  Qaoette '  thus 
refers  to  the  matter  : — **  In  the  western  climate  of  this  kingdom,  the 
fo^istence  of  this  disease  in  the  grasses  of  our  pastures  is  by  no  means 
uncommon  in  the  autunm  of  the  year.  An  examination  of  the  seed 
sterna  of  our  meadows  will  genendly  give  evidence  of  the  disease,  but 
it  is  only  when  it  is  abvui^nt  that  its  influence  is  so  manifest 
Unfortunatelv  much  of  the  grass  land  in  the  moist  climate  of  the 
west  is  too  j&equently  the  cause  of  trouble  and  loss  by  causing  the 
abortion  of  the  cows  fed  thereon.  The  disease  ia  seldom  found  upon 
grass  land  which  has  been  mowri  in  the  same  season,  and  even  when  it 
is  found  its  occurrence  is  so  casual  as  to  be  of  little  importance.  The 
land  which  has  been  grazed  during  the  summer  is  tl^t  upon  which 
the  ergotise4  grass  is  found  to  exist  most  abundantly,  because  the 
stock  having  avoided  the  seed  stems,  these  have  been  enabled  to 
fulfil  their  special  functions  and  produce  seed  which  has  subsequently 
become  diseased.  It  is  clear  that  if  prevention  is  the  object  to  be 
aimed  at,  this  will  be  best  attained  by  keeping  breeding  stock  from 
land  thus  bearing  a  diseased  produce.  This  may  be  accomplished  on 
the  majority  of  farms  by  removing  the  breeding  cows  and  heifers  from 
their  summer  pasturage,  say  in  July,  and  keeping  them  afterwards 
upon  land  which  had  been  mown  that  season.  The  removal  of  the 
stock  should  not  be  delayed  until  any  case  of  abortion  has  positively 
occurred,  because,  that  having  once  commenced  it  rapidly  spreads 
through  s^y  herd,  and  often  in  opposition  to  every  care.  As 
soon  as  there  is  seed  formed  upon  the  seed-stems  of  the  grass,  the 
prudent  breeder  may  take  notice  of  ^nger,  and  his  wisest  policy  will 
undoubtedly  be  to  put  his  cows  and  heifers  upon  the  after-grass. 
There  are  ver^  many  districts  where  the  climate,  from  being  dry,  does 
not  render  this  precaution  necessary,  but  at  the  d^ime  time  there  are 
numerous  tracts  of  land  where  the  moisture  of  the  climate  acta  upon 
the  grass  seeds,  and  favours  the  growth  ol  ergotised  grass,  and  such 
laud  is  noted  for  the  difficulty  experienced  in  keeping  the  stock  in 
proper  breeding  order.  The  age  of  the  foetus  appears  to  be  a  matter 
of  small  importance,  for  it  varies  from  two  months  upwards  at  the 
time  when  the  abortion  takes  place.  Some  stock  are  much  more 
seusitivo  to  influeuces  of  this  kind  than  others,  and  this  is  doubtless 
dependant  uppn  their  health  and  vigour ;  and  thus  stock  which  are 
well  bred,  ue,,  nearly  related,  are  more  liable  to  injury  in  this  way 
than  those  which  are  inferior  in  this  respect :  for  although  by  judicious 
breeding  we  improve  the  general  character  of  on  animal,  yet  at  the 
«ame  time  this  altered  character  is  generally  msoompanied  by  diminished 
vigour. 

".  This  explains  how  the  best  bred  oowb  and  heifers  will  often  throw 
their  calves,  whilst  some  common  Bto<^  about  which  the  breeder  is 
indiflerent  will  frequently  escape,  although  their  treatment  and  food 
may  be  similar,  and  each  may  have  parUken  of  this  ergotised  grass. 
knowing  as  we  do  the  action  of  this  diseased  form  of  grass  seed,  it 


becomes  highly  important  that  we  should  in  this  way  avoid  a  causa  so 
prolific  of  trouble  and  loss  to  many  of  our  best  breeders." 

ERGOT  IK  is  an  active  principle  contained  in  ergot  [Eroqt,  KaT. 
Hist.  Prv.]  It  may  be  prepared  by  the  following  process,  advanta^ 
being  taken  of  its  inadubiUty  in  water  or  ether  and  ita  solubility  in 
alcohol.  Powdered  ergot  is  first  thoroughly  exhausted  with  ether  by 
percolation,  to  get  rid  of  fatty  matter ;  it  is  then  digested  in  boiling 
alcohol,  filtered,  the  filtrate  evaporated  to  the  conaistenoA  of  an 
extract,  and  the  extract  treated  with  water,  which  leaves  the  ergotin 
undissolved. 

Ergotin  has  an  acrid  bitter  taste,  and,  when  wanned,  a  peculiar, 
impleasant  odour.  It  is  soluble  in  caustic  alkalies  from  which  it  is 
precipitated  unchanged  on  addition  of  dUute  acids.  Strang  sulphurio 
and  acetic  adds  also  dissolve  it,  dilution  with  water  oausing  it  to  be 
again  thrown  down.  It  is  infusible,  and  in  contact  with  the  air  bums 
with  a  peculiar  odour.    Nitric  acid  decomposes  ergotin. 

Under  the  name  ol  ^cnjean*i  Ergotm,  there  occurs  in  pluqmac^  a 
preparation  obtained  by  digesting  the  aqueous  extract  in  alcohol 
and  evaporating  the  solution  to  a  proper  consistence.  As  eigotin, 
properly  so  called,  is  in  the  pure  state  insoluble  in  water,  it  fodlowB 
that  Bonjean's  preparation  must  owe  its  activity  either  to  some 
other  substance  than  ergotm,  or  that  in  the  process  lor  obtaining 
the  aqueous  extract,  the  ergotin  is  rendered  soluble  in  water  by  the 
presence  ol  other  bodiea  in  the  ergot. 

Ergotin  is  a  poison,  slow  but  deadly. 

BRrBANUa  (the  river  EridanusJ,  a  constellation  first  mentiotned 
by  Aratus,  who  calls  it  Eridanus.  Hyginus  states  it  to  have  been 
Irom  the  Kile,  and  assigns  a  reason  [Cangpus]  ;  but  the  scholiast  on 
Aratus  states  this  to  have  been  peculi^  to  the  Egyptians,  In  the 
heavens  it  is  a  winding  stream,  not  very  well  marked  by  stars^ 
extending  Irom  a  bright  star  (a)  ol  the  first  magnitude,  called  Acher- 
nes,  and  situated  near  the  southern  part  of  Phoenix,  past  the  feet  ol 
Oetus,  and  ending  at  the  star  Rigel  in  Orion.  Ita  principal  stars  are 
as  f ollowa  Hrr 
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ERIOMETER,  an  instrument  invented  by  Dr.  Thomaa  Young,  lor 
measuring  the  diameter  of  minute  fibres,  such  as  those  ol  wool, 
whence  the  name  (from  fyioy,  wool,  and  iirtftw,  a  measure). 

If  we  gently  breathe  upon  a  plate  ol  glass,  or  scatter  some  very 
fine  powder  upon  it,  such  as  I/yeopodirkm  dust,  and  look  through  it  at 
the  Sim  or  a  candle,  a  number  ol  rings  ol  colour  will  be  seen.  There 
will  be  first  round  the  luminous  source  a  light  area,  terminating  in  a 
reddish  dark  margin ;  then  a  ring  of  bluish  green,  succeeded  by  a  red 
ring^  and  these  two  last  colours  will  be  repeated  several  times  if  the 
particles  are  uniform  in  diameter.  The  effect  is  something  like  that 
produced  by  a  halo  round  the  sun  or  moon.  As  the  diameter  ol  the 
rings  varies  with  the  size  of  the  particles,  or  fibres,  it  occurred  to  Dr. 
Young  that  the  diameters  of  these  minute  bodiea  might  be  measured 
by  determining  the  sise  of  the  rings  produced  by  them.  His  eriometer 
consisted  of  a  piece  ol  card  or  a  plate  ol  brass  with  a  hole  about  ^th 
of  an  inch  in  diameter  in  the  centre  of  a  drole  about  half  an  inch  in 
diameter,  the  circumference  of  which  was  perforated  with  eight  or 
ten  holes  made  as  minute  as  possible.  The  fibres  or  particles  to  ha 
measured  are  fixed  in  a  slider,  and  the  instrument  being  placed  belora 
a  strong  light,  the  observer,  assisted  by  a  lens  behind  the  small  hole, 
will  see  the  rings.  The  slider  must  be  drawn  out  until  the  limit  of 
the  first  green  ring  and  the  red  one  coincides  with  the  oirola  of  per- 
forations, and  the  index  will  then  show  on  the  scale  the  magnitude  of 
the  particles  or  fibres.  The  unit  on  this  soak  is  that  ol  the  seed  of 
the  hifc&perdtm  hovUta,  which  was  ascertained  by  Dr.  Wollaston  to  be 
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^th  of  an  inch  in  diameter>  and  as  this  substance  gavts  rings  which 
indicated  84  on  the  scale,  it  follows  that  1  on  the  teme  scale  is  ^tial 
to  the  29,750th  of  an  inch,  or  in  round  numbers  the  80,000th  park 
In  order  thei^fore  to  conviArt  the  following  measurements,  which  are 
sheeted  from  Dr.  Young^s  copious  table,  int6  partB  of  an  English  inch, 
we  have  oHly  to  multiply  ^^  by  the  number  in  the  table  which 
expresses  the  diameter.  Thus  blood)  diluted  with  water  and  placed 
between  two  pieces  of  glass,  exhibits  the  rings  very  finely ;  this  gives 
the  number  6  or  7 ;  accordingly  we  have  the  difttneteir  of  its  partieleA 

Milk  diluted  (the  rings  ihdistiniit)   i  .       ;  ft 

Dust  of  L^eoperdm  boviOA  (rings  vety  distiiicit)  8*5 

Bullock's  blood,  from  beef       .        .  .        i  4*0 

Smut  of  barley    .        .        .        *        .        *    t  6*5 

Blood  of  a  mouse     i        ;        .        ;  -.        »  6*5 

fiumati  blood  diluted  with  water        i        -.    ;  5 

»         ,t     after  standing  some  days  *    6  ot  7 

Pus         .       .       i       ♦  •    i        4  I       .7*5 

Silk 

Beaver'is  wool  .       i       •       ••       »  • 


Mole'&fur  \       ,       ,       ,       \       ■» 
Shawl  wool      i        i        ;        i        • 
Sasonwool  &        *        .        i        « 

Alpaeawool    *       ;        ^       ;       . 
Farina  of  XtttttnufTiitu  &        .        .        i    » 

Merino,  South  Down        ;        .        i        .        . 
Seed  of  Lycopodium  (the  rings  beautifully  1 

distinct) J 

Southdown  ewe       .        .        .        •        i        i 

Coarse  wool         ..*;»•• 

A         from  worsted        «       •       •       • 


.  12 
.  13 
.  16 
.  19 
.  22 
I    26 


26 
28 


89 
46 
60 


By  observing  the  fibres  which  compose  the  eiytrtallinb  lenses  of  the 
eyes  of  fishes,  Brewster  Was  enabled  to  obtain  Borne  remarkable 
results  as  to  their  structure.    They  aie  noticed  in  his /Treatise  Oii 

Optics,*  p.  114.      [DlFPRACTlON.] 

ERMINE,  or  BRMIN,  obe  of  the  furs  in  hertddry,  so  called  from 
the  Mutstda  emUnea,  whose  skin  furnishes  it.  It  is  represented  white, 
with  black  spots  or  tufts.  The  black  spots  in  ermine  are  not  of 
any  determinate  number,  but  are  left  to  the  discretion  of  the  herald- 
painter. 

EROS  fEpaas),  of  the  Qreek  mythology,  Cupid  or  Amor  of  the 
Latin,  was  the  god  of  love.  The  Eros  of  the  early  Greeks  was  ^  very 
diflTerettt  deity  to  the  sportive  god  of  the  Uter  mythology,  or  the 
Cupid  of  the  Romans.  The  first  mention  of  Eros  occurs  in  the 
Theogony  of  Hesiod,  where  he  is  spokeU  of  as  oUe  of  the  first  among 
the  gods  in  order  of  time,  the  ruler  of  the  minds  of  gods  aUd  men. 
In  the  Symposium  of  Plato,  in  the  Orphic  Hymns,  and  eleewhere,  he 
is  also  called  the  eldest  of  the  gods ;  the  idea  in  all  being,  that  love 
the  uniter  was  one  of  the  primaiy  causes  of  the  existence  of  all  living 
things. 

Sometimes  this  Etos  of  the  e&rly  cosmogony  ift  spoken  of  as  self- 
<ireated  or  bom  without  parentage.  The  later  Eros  is  always  regarded 
as  the  son  of  Aphrbdite,  but  his  father  is  variously  said  to  be  Hermes, 
Ares,  or  even  Zeus.  Hence  there  were  enumerated  both  by  Greek  and 
Roman  writers  three  deitieS)  or  rather  three  forms  of  thd  same  deity, 
bcftring  the  name  of  Eros  or  Cupid.  The  Eros  of  the  amatoiy  poets, 
thd  one  usually  meant  When  the  mune  Eros  or  Cupid  occurs  without 
qualification,  is  the  son  of  Hermes  And  Aphrodite  (the  Merctuy  and 
i  Yenus  of  thd  Romans).  The  earUeir  Eros  was  represented  as  a  youhg 
man  of  youthful  mien ;  and  even  in  later  times  the  statues  of  the  god 
in  temples  presented  the  appearance  of  a  boy  of  graceful  wfell  deve- 
loped form,  and  tender  expression.  The  wanton  and  wilful  child, 
delighting  in  cruel  sport  and  wild  mischief,  belongs  to  a  phase  in  art 
corresponding  to  that  of  the  erotic  poetry  in  literature. 

The  Eros  of  the  later  Greeks,  and  of  the  Romans,  is  still  the  god  of 
love,  but  it  is  love  in  its  merely  sensuous  form.  Yet  even  when  the 
original  conception  had  become  most  d^^uded,  something  of  the 
nobleness  and  purity  of  the  old  idea  was  preserved  in  the  beautiful 
myth  of  Psyche  [Psvche]  j  and  in  Anteros,  the  opposing  daemon,  the 
avenger  of  neglected  love,  who  is  so  frequently  associated  with  Eros, 
there  appears  to  be  a  reference  to  the  old  idea  of  the  sanctity  of  love. 

In  extant  works  of  art,  Eros  is  frequently  represented  as  a  slender, 
winged  youth  bending  his  bow.  Tins  is  the  position  in  which  he 
appeared  in  the  famous  bronze  statue  of  Praxiteles  described  by  Callis- 
tratus,  and  which  was  regarded  as  one  of  the  gi-eat  sculptor's  finest 
works;  Therid  are  two  statues  of  this  kind  in  the  British  Museiun>  and 
several  in  other  collections,  which  are  considered  to  be  repetitions  or 
imitations  of  the  statue  of  Praxiteles.  By  later  twists  he  was  repre- 
sented as  a  boy  breaking  the  thunderbolts  of  Zeus,  or  the  insighia  of 
the  other  gods ;  riding  on  a  lioU,  or  playing  with  and  subduing  other 
wild  animaliB,  t^^ifying  in  all  the  resistless  power  of  love.  Sometime^ 
he  appears  with  Psyche  as  a  beautiful  girl ;  sometimes  with  her  as  a 
butterfly.  Sometimes  he  accompanies  Aphrodite ;  at  others  he  appears 
attended  by  Anteros.  The  later  sculptors  and  vase  painters,  and  gene- 
rally the  artists  of  the  Roman  period,  represented  him  in  occordanoa 
with  the  descriptions  of  the  amatory  poets^  as  a  winged  (^d  armed 


with  bow  and  arrowS)  as  an  emblem  of  the  inspiration  of  love,  through 
the  eye^  fit>m  a  distant  object.    Eventutdly  ihej  fig\u:ed  an  unlimited 


Eros.    From  British  Masctmu 

number  of  Erotes^ — always  children  and  almost  always  winged— 
playing  about  in  every  variety  of  attitude,  in  the  air  and  on  the  water, 
OS  weU  as  on  land;  attending  Aphrodite;  sporting  with  dolphins; 
binding  lions ;  sporting  with  tome,  or  driving  wild,  animals ;  gathering 
firuit ;  di^gxiised  as  torch-bearers  at  weddings ;  as  captives,  encaged,  o? 
hiding  in  nests — and.  in  short,  in  every  way  which  an  unrestrained 
ftincy  could  invent,  when  the  religious  idea  had  become  entirely  dia- 
sociated  from  the  deity.  Athenseus  (xiii.  2)  quotes  a  beautiful  passage 
from  the  Phsedrus  of  Alexis,  to  show  the  impossibility  of  representinij 
Eros  to  the  senses. 

Thespise,  on  the  eastern  slope  of  Mount  Helicon,  was  the  chief  seat 
of  the  worship  of  Eros.  I'hO  ancient  symbol  of  the  god  was  a  rudo 
stone ;  but  afterwards  Praxiteles'  ftimous  statue  of  Eros  was  placed 
here,  and  attracted  to  Thespise  nearly  as  many  strangers  as  his  statue 
of  Aphrodite  attracted  to  Cnidus.  A  broken  stone  inscribed  with  tbo 
name  of  Praxiteles  is  said  to  be  still  remaining  among  the  ruins  at 
Thespifle.  It  was  at  Thespice  that  the  Erotidia,  or  games  in  honour  of 
Eros,  were  celebrated  every  fifth  year.  Nothing  is  known  of  the 
Erotidia  except  that  they  were  celebrated  with  great  solemnity ;  that 
music  and  various  athletic  games  were  performed;  and  that  large 
numbers  of  strangers  fiocked  to  Thespiro  in  order  to  be  present  at 
them.  At  Athens  the  altar  of  Eros  stood  at  the  entrance  to  the 
Academy. 

ERRHIN ES  rfrom  en  (iv),  and  rkin  (fiv),  *  the  nose  *),  medicines 
which  are  appliea  to  the  nostrils,  and  which  cause  an  increased  flow  of 
the  secretion  of  the  membrane  which  lines  them,  and  often  of  the  con- 
tiguous cavities  and  sinuses ;  frequently  also  occasioning  sneezing,  and 
an  unusual  secretion  of  tears.  Snuffs  of  different  kinds  are  familiar 
examples  of  this  class  of  substances,  and  these  generally  cause  sneezing, 
at  least  when  first  emploved ;  but  others,  such  as  the  turpeth  mineral, 
merely  produce  ihd-eased  secretion  of  the  membrane.  Where  sneezing 
ensues,  a  considerable  shock  is  felt  over  the  whole  frame,  and  of  this 
effect  advantage  ifl  sometimes  taken  to  change  the  action  of  the  system,, 
or  to  remove  morbid  impressions,  as  when  certain  fits  are  impending, 
or  for  more  limited  purposes,  sucn  as  dislodging  any  foreign  body  from 
the  nose.  The  secondary  effect  of  errhines  is  more  frequently  desirod 
to  give  relief  to  the  loaded  vessels,  by  exciting  them  to  increase  I 
secretion.    Hence  they  are  used  iiL,Y|riPJi|  jUgeasQ^coftdiilona  of  J.I10 
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crga&  of  flmell,  and  even  of  the  neighbouring  organs,  being  supposed  to 
influence  the  yessels  of  the  eye,  and  even  of  the  brain.  Some 
afifections  of  the  eye,  and  also  of  the  head,  are  certainly  relieyed  by 
such  means,  and  their  occasional  use  may  be  permitted;  but  the 
habitual  use  of  errhines  is  in  most  cases  objectionable,  and  followed 
hy  hurtful  consequences.  The  membrane  of  the  nose  becomes 
thickened,  its  sensibility  impaired,  and  the  power  of  discriminating 
odours  greatly  lessened  ;  while,  if  the  substance  be  possessed  at  the 
lame  time  of  narcotic  qualities,  such  as  snuff  procured  from  tobacco, 
the  palate,  the  stomach,  and  other  organs  concerned  in  digestion  like- 
wise suffer,  and  loss  of  appetite  with  other  symptoms  of  indigestion 
result.    [Sternutobies.] 

ERROR  (in  Law),  a  fault  in  the  pleadings  or  in  the  process,  or  in 
the  judgment,  upon  which  a  writ,  called  a  Writ  of  Error  (breve  de 
errore  corrigendo),  mighl^  and  in  some  cases  may,  still  be  brought  to 
reverse  the  judgment.  The  proceeding  of  bringing  error,  which  now 
in  ordinary  cases  consists  of  simply  suggesting  that "  there  is  error  in 
the  record  and  proceedings,"  is  the  ordinary  mode  of  appeal  from  a 
court  of  record,  and  is  in  theory  a  commission  from  the  crown  to  the 
judges  of  a  court  superior  to  that  in  which  the  judgment  was  given, 
by  which  they  are  authorised  to  examine  the  record,  and  on  such 
examination  to  affirm  or  reverse  the  judgment  according  to  law. 

ERUCIC  ACID  (C^^H^O^),  a  colourless  crystalline  acid  contained 
in  the  expressed  oil  of  mustard  {Sinapis  alba).  It  fuses  at  93"  Fahr., 
is  insoluble  in  water,  but  soluble  in  alcohol  and  ether. 

ERYSI'PELAS  {Ignis  Sacer,  ike  Rose,  St.  Anthony's  Fire),  an  inflam- 
mation of  the  skin,  occasioning  a  spreetding  redness,  which  occupies  a 
broad  surface,  on  which  are  formed  vesicles  or  blisters,  preceded  by 
and  accompanied  with  fever.  The  whole  of  the  inflamed  surface  is 
painful ;  but  the  pain  is  not  acute,  it  is  rather  a  sensation  of  burning 
or  stinging  than  of  severe  pain.  The  redness  is  not  intense  like  that 
produced  by  phli^gmon  or  boil,  but  is  of  a  pale  rose  colour.  There  is 
always  considerable  tumefaction;  the  tumour  is  not  surrounded  by  a 
^  definite  boundary,  but  is  diffuse,  irregularly  circumscribed,  and  unat- 
tended with  a  sensation  of  throbbing.  The  tumour  is  often  soft  and 
boggy.    It  is  characterised  by  the  Tesications  which  form  upon  it. 

The  proper  seat  of  erysipelas  is  the  skin,  but  the  appearance  of  the 
disease  is  somewhat  modified  according  to  the  part  of  the  skin  which 
is  more  especially  inflamed.  If  the  rete  mucosum,  or  the  part  of  the 
skin  which  is  placed  immediately  beneath  the  cuticle  [Skin],  be  the 
principal  seat  of  the  inflammation,  the  vesication  is  remarkable ;  there 
is  commonly  a  considerable  discharge  from  the  yesicles,  and  a  free 
exfoliation  of  the  cuticle.  If,  on  the  contrary,  the  inflammation  be 
chiefly  seated  in  the  cutis  vera,  or  the  true  skin, — ^namely,  that  portion 
of  the  skin  which  Ues  immediately  beneath  the  rete  mucosum, — the 
cellular  tissue  beneath  the  skin  is  always  more  or  less  involved  in  the 
inflammation,  and  then  the  tumefaction  is  considerable  on  account  of 
the  infiltration  of  the  cellular  tissue  with  serum  poured  out  from  the 
blood  by  the  inflamed  cuticle. 

Erysipelatous  inflammation  is  characterised  by  its  tendency  to 
spread,  and  thereby  to  cover  a  considerable  portion  of  the  external 
surface  of  the  body.  It  creeps  on  in  succession  from  one  part  of  the 
skin  to  another  untU  it  extends  to  a  great  distance  from  the  part  origi- 
nally attacked,  the  inflammation  often  disappearing  from  the  former  as 
it  becomes  established  in  the  latter.  Sometimes  the  inflammation 
appears  to  pass  from  the  external  surface  to  the  internal  organs;  and 
ocoasionally  the  disease  quits  the  surface  as  it  attacks  the  internal 
organs,  although  more  commonly  the  external  and  internal  inflamma- 
tion go  on  simultaneously,  greatly  increasing  the  severity  and  danger  of 
the  attack. 

Erysipelas  most  commonly  attacks  the  face,  but  it  sometimes  seizes 
on  one  of  the  extremities.  The  dis«tse  is  always  more  'severe  when  it 
attacks  the  head  than  when  it  is  seated  in  any  other  part  of  the  body. 

The  inflammation  which  appears  on  the  external  surface  of  tiie  body 
in  erysipelas  is  not  the  primary  and  essential  part  of  the  disease,  but  a 
remote  event  depending  on  a  preceding  state  of  disease  affecting  the 
whole  system.  This  is  proved  by  the  fact  that  constitutional  disturb- 
ance always  precedes,  commonly  for  the  space  of  two  or  three  days,  the 
appearance  of  the  local  affection. 

An  attack  of  erysipelas  comes  on  either  with  chills  or  a  distinct  cold 
shivering,  attended  with  a  sense  of  lassitude,  aching  in  the  limbs,  rest- 
lessness, and  that  disordered  state  of  the  skin  which  has  been  expres- 
sively termed  febrile  uneasiness.  There  is  from  the  beginning 
uneasiness  or  confusion  in  the  head,  which  soon  amoimts  to  decided 
pain.  This  is  accompanied  with  such  a  degree  of  drowsiness  that  the 
attack  may  sometimes  be  predicted  long  before  there  Ib  any  appearance 
of  redness  or  swelling  in  the  face,  from  the  inability  of  the  patient  to 
keep  himself  awake.  The  chilliness  is  soon  succeeded  by  heat  of  skin ; 
the  appetite  fails ;  the  bowels  are  constipated ;  the  tongue  is  dry  and 
parched ;  there  is  sometimes  nausea  and  vomiting ;  the  pulse  is  always 
frequent,  sometimes  full,  soft,  and  compressible,  but  occasionally  hard 
«nd  tense. 

After  these  symptoms  have  continued  some  time,  always  one,  gene- 
tally  two,  and  sometimes  three  days,  there  appears  on  some  part  of 
the  face  a  redness,  attended  with  burmng  heat  and  tingling.  Com- 
monly a  red  spot  appears  on  one  cheek ;  after  a  short  time  a  similar 
•pot  appears  on  the  other  cheek;  often  the  redness  spreads  successively 
from  one  cheek  to  the  other  across  the  nose,  which  is  completely 


involved  in  the  affection.  From  the  nose  it  extends  to  the  forehead, 
and  thence  over  the  whole  scalp.  Soon  after  the  redness  appears  the 
face  begins  to  swell ;  and  by  the  second  night  or  the  morning  of  the 
third  day  from  the  commencement  of  the  fever,  the  eyes  are  completely 
closed,  the  eyelids  exceedihgly  prominent,  the  nose  distended,  and  the 
ears  tumid,  red,  shining,  and  burning.  On  the  fourth  or  fifth  day  tho 
vesications  appear  on  the  inflamed  surfeuse,  which  break  on  the  fifth  or 
sixth,  when  the  redness  changes  to  a  yellowish  hue.  The  whole  &ce  is 
now  so  tuigid  that  the  form  and  expression  of  the  features  are  com- 
pletely lost,  and  the  patient  oould  not  possibly  be  recognised  by  his 
most  intimate  friends. 

The  surface  of  the  skin  in  the  blistered  places  "becomes  covered  with 
a  brownish  or  dark-coloured  scab,  which  often  gives  a  livid  or  blackish 
appearance  to  the  part ;  but  this  livid  colour  seldom  goes  deeper  than 
the  surface,  and  does  not  proceed  from  any  degree  of  gangrene  affecting 
the  skin.  On  the  parts  of  the  face  not  affected  with  blisters  the  cutide 
is  destroyed,  and  desquamates,  a  new  cuticle  being  formed  beneath  it. 
Though  the  face,  in  general,  however  intensely  iifiamed,  seldom  goes 
into  suppuration,  yet  it  is  by  no  means  uncommon  for  matter  to  form 
in  the  tumid  eyeUds. 

Occasionally,  though  not  often,  when  erysipelas  attacks  the  face,  it 
extends  to  the  mouth  and  fauces,  and  even  to  the  pharynx  and  larynx, 
at  the  same  time  that  it  covers  the  neck  and  chest  externally.  Dr. 
Copland  mentions  a  case  in  which  the  enormous  tumefaction  of  the 
neck  and  throat  with  the  affection  of  the  larynx  and  trachea,  increased 
by  the  constriction  produced  by  the  integuments  surrounding  the  neck 
and  throat,  caused  suffocation  in  a  few  hours.  When  the  Inflammation 
extends  to  the  fauces,  throat,  and  larynx,  it  sometimes  produces  a 
species  of  croup. 

On  whatever  part  of  the  body  the  inflammation  appears  in  erysipelas, 
even  when  it  is  strictly  confined  to  the  skin,  its  appearance  is  not 
attended  with  any  remission  of  the  fever  which  preceded  it :  on  the 
contrary,  the  fever  generally  increases  with  the  augmentation  and 
extension  of  the  inflammation. 

The  progress  of  the  disease  is  more  or  less  rapid,  and  its  duration 
longer  or  shorter,  according  to  the  age,  the  temperament,  and  the 
vigour  of  the  individual.  In  the  yoimg,  the  sanguine,  and  the  robust, 
the  tumefaction  is  sometimes  f uUy  formed  on  the  second  day,  and  the 
whole  terminates  on  the  sixth  or  seventh,  while  in  the  aged  and  the 
less  vigorous  it  may  be  protracted  to  the  tenth  or  twelfth,  and  the 
desquamation  may  not  be  completed  before  the  fourteenth  day.  The 
average  duration  of  the  disease  may  be  stated  to  be  from  eight  to  ten 
days. 

When  the  fever  and  inflammation  are  intense,  delirium  comes  on, 
which  sometimes  rapidly  passes  into  coma.  These  are  most  alarming 
symptoms,  indicating  a  severe  and  too  often  a  mortal  inflammation  of 
the  brain.  In  such  cases  death  frequently  takes  place,  with  many  of 
the  symptoms  of  apoplexy,  on  the  seventh,  ninth,  or  eleventh  day  of 
the  disease.  *'  In  such  cases,"  says  Br.  Cullen, "  it  has  been  commonly 
supposed  that  the  disease  is  tranuated  from  the  external  to  the  internal 
parts.  But  I  have  not  seen  any  instance  in  which  it  did  not  appear  to 
me  that  the  affection  of  the  brain  was  merely  a  communication  of 
the  external  affection,  as  tliia  continued  increasing  at  the  same  time 
with  the  internal.  When  the  fatal  event  does  not  take  place,  the  in- 
flammation, after  having  affected  a  part,  commonly  the  whole  of  the 
face,  and  perhaps  the  other  external  parts  of  the  head,  ceases.  With 
the  inflammation  the  fever  also  ceases;  and,  without  any  evident 
crisis,  the  patient  returns  to  his  ordinary  state  of  health." 

In  the  cases  which  prove  fatal,  on  the  examination  of  the  body 'after 
death,  the  inflamed  skin  is  found  infiltrated  with  serum,  which  is  some- 
times mixed  with  pus,  and  occasionally  portions  of  the  skin  are  f  oimd  | 
disorganised,  and  in  a  state  of  gangrene.  It  is  remarkable  that  the 
blood  in  the  large  vessels  and  in  the  cavities  of  the  heart  is  semifluid, 
and  that  the  veins  which  proceed  from  the  inflamed  parts  are  in  a  state 
of  inflammation,  and  contain  pus,  more  especially  when  the  inflamma- 
tion has  extended  from  the  skin  to  the  cellular  tissue  and  has  passed 
into  suppuration.  In  the  cases  attended  with  delirium  and  coma  the 
membranes  of  the  brain,  and  especially  the  arachnoid,  are  thickened 
and  opaque  with  the  effusion  of  serum  between  the  membranes  and  into 
the  ventricles.  If  the  disease  has  been  complicated  with  inflammation 
of  the  fauces,  pharynx,  03sophagus,  trachea,  and  bronchi,  these  organs 
present  the  ordinary  signs  of  inflammation ;  and  the  same  is  true  with 
regard  to  the  mucous  membrane  of  the  stomach  and  intestines ;  but 
in  all  these  cases  the  signs  of  inflammation  are  much  more  closely 
allied  to  those  which  occur  in  fever  than  to  those  which  are  proper  to 
pure  inflammation. 

There  is  a  peculiar  condition  of  the  skin  which  seems  to  predispose 
to  erysipelas  connected  with  the  irritable  or  bilious  tempeiament,  and 
a  plethoric  habit  of  the  body.  The  occurrence  of  the  disease  once 
renders  the  skin  peculiarly  susceptible  to  its  recurrence.  Unwholesome 
and  indigestible  food,  the  excessive  use  of  spirituous  hquors,  the  sup- 
pression of  the  excretions,  and  more  especially  the  suppression  of  the 
perspiration,  of  the  bile,  and  of  the  catamenial  discharge,  predispose  to 
erysipelas. 

The  exciting  causes  are  exposure  to  cold  and  moist  air  after  the 
body  has  been  previously  heated ;  exposure  to  sudden  and  great  alter* 
nations  of  temperature :  exposure  to  great  heat  however  produced, 
whether  by  the  direct  rays  of  the  s\m  or  by  a  fire ;  intemperance ; 
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unwholesome  articles  of  diet,  as  sbell-fiah,  or  stale  and  rancid  fish ; 
rich,  oily,  fat,  or  smoked  meats ;  impure  states  of  the  atmosphere ; 
an  impure  state  of  the  body,  arising  from  a  morbid  condition  of  the 
blood,  in  consequence  of  the  suppression  of  its  depurating  processes, 
whence  the  frequent  occurrence  of  the  disease  in  the  advanced  stages 
of  fever,  greatly  complicating  the  state  of  fever  and  exhausting  the 
little  remaining  strength  of  the  patient.  Violent  emotion  of  mind 
haa  also  been  observed  to  be  an  exciting  cause  of  erysipelas  in  those 
powerfully  predisposed  to  the  disease;  in  whom  also  local  irritants 
often  induce  it,  as  woimds  or  punctures  in  the  skin,  the  bites  of  leeches, 
the  stings  of  insects,  inoculation  with  variolous  or  vaccine  matter. 
Instances  are  on  record  in  which  both  variolous  and  vaccine  matter 
have  produced  in  children  of  irritable  habits,  two  or  three  days  after 
inoculation,  an  erysipelatous  inflammation  which  has  proved.fatal. 

Erysipelas  is  a  disease  capable  of  being  propagated  by  contagion. 
Br.  Bateman  has  noticed  that  in  several  hospitals  it  has  prevailed 
in  certain  wards,  among  patients  admitted  with  different  complainta 
Dr.  WeUs  has  collected  several  examples  of  the  communication  of 
erysipelas  by  contagion,  which  occurred  in  private  families.  Such 
cases  are  rare,  and  perhaps  never  happen  in  well  ventilated  and 
cleanly  hoiises.  From  the  Royal  Infirmary,  at  Edinburgh,  this  disease, 
like  &e  puerperal  fever,  has  been  banished  by  ventilation,  white- 
washing, and  other  means  of  purification. 

The  danger  of  erysipelas  is  in  proportion  to  the  intensity  of  the 
inflammation,  and  the  severity  of  the  affection  of  the  brain.  The 
danger  is  also  imminent  when  there  is  great  tumefaction  of  the  throat, 
or  when  the  infliammation  spreads  to  the  respiratory  passages  and  the 
respiratory  organs.  As  long  as  the  inflammation  is  confined  to  the 
external  surface,  and  the  fever  remains  moderate,  the  brain  not  much 
aflected,  and  the  heart's  action  not  inordinate,  a  favourable  termination 
of  the  inalady  may  be  expected.  The  different  varieties  or  species  of 
the  disease  are  also  attended  with  very  different  degrees  of  danger. 
Authors  usually  describe  four  species,  namely,  the  phlegmonous,  the 
oedematous,  the  gangrenous,  and  the  erratic.  The  phlegmonous  is  that 
form  of  the  disease  in  which  the  inflammatory  state  of  the  system  is 
the  most  distinctly  marked.  In  the  ocdematous  the  fever  and  inflam- 
mation are  less  intense;  but  the  timiefaction  is  so  great  that  the 
appearance  of  the  face  resembles  that  of  a  bladder  distended  with 
water.  This  form  of  the  malady  most  commonly  affects  persons  of 
debilitated  constitutions,  who  have  been  previously  attacked  or  are 
simultaneously  affected  with  dropsy,  or  some  other  chronic  disease, 
Incident  to  a  cachectic  state  of  the  system,  and  induced  commonly  by 
habitual  intemperance.  It  is  always  attended  with  considerable 
danger,  for  the  disorder  of  some  internal  function  increases  with  the 
advancement  of  the  external  disease.  Very  frequently  delirium  and 
coma  come  on  at  the  height  of  the  disease,  and  terminate  fatally  on  the 
seventh  or  eighth  day;  or,  in  other  cases,  the  symptoms  continue 
undiminished,  and  death  occurs  at  a  later  period.  When  this  form 
of  the  disease  attacks  one  of  the  extremities,  it  is  attended  with  but 
little  danger. 

In  the  gangrenous  form  of  the  disease  the  colour  of  the  affected  part 
is  of  a  dark  red,  and  scattered  vesicles  with  a  hvid  base  appear  upon 
the  suriace,  which  frequently  teftninate  in  gangrenous  ulcerations. 
Suppuration  and  gangrene  of  the  muscles,  tendons,  and  cellular  tissue 
often  take  place,  producing  little  caverns  and  sinuses,  ^hich  contain  an 
iU-conditioned  pus,  together  with  sloughs  of  the  mortified  parts,  which 
are  ultimately  evacuated  from  the  ulcers.  It  is  accompanied  with 
symptoms  of  low  fever,  in  the  progress  of  which  deliriimi  comes  on, 
soon  followed  by  coma.  It  is  always  a  tedious  and  precarious  and 
often  a  fatal  form  of  the  disease. 
^  In  tiie  erratic  species  the  inflamed  patches  appear  one  after  another 
^n  different  parts  of  the  body,  thus  travelling  in  succession  from  the 
face  to  the  neck  and  trunk,  and  from  the  trunk  to  the  extremities. 
It  often  happens  that  each  accession  of  the  complaint  is  less  and  less 
severe  as  it  recedes  to  a  greater  distance  from  the  part  first  affected, 
and  this  form  of  the  dis^e  commonly  terminates  favourably  in  a  week 
or  ten  days. 

In  the  phlegmonous  species,  characterised  by  the  presence  of  inflam- 
matory fever,  the  method  of  treatment  must  be  widely  different  from 
that  proper  to  the  oedematous  and  gangrenous,  in  which  there  is  the 
very  opposite  state  of  the  system.  In  the  yovmg,  the  plethoric,  the 
sanguine,  and  the  robust,  at  the  conmiencement  of  the  attack,  when 
there  is  much  pain  in  the  head,  when  the  heat  of  the  skin  is  intense, 
and  the  pxilse  is  full  and  strong,  the  remedies  proper  in  any  other  case  of 
inflammatory  fever  are  required.  In  such  cases  there  is  sometimes  danger 
that  the  disease  will  terminate  in  fatal  inflammation  of  the  brain,  imless 
there  be  a  free  abstraction  of  blood.  But  it  must  be  borne  in  niind 
that  erysipelas  does  not  ordinarily  occur  in  the  youthful  and  vigo- 
rous constitution ;  that  it  is  not  often  accompanied  with  the  signs  of 
acute  inflammation ;  that  blood-letting  is  required  only  when  acute 
inflammation  is  present,  and  that  the  extent  of  the  bleeding  must  be 
strictly  regulated  by  the  degree  of  the  inflammatory  action.  ^  In  an 
orduKuy  attack  of  phlegmonoid  erysipelas,  general  bleeding  is  not 
necessary,  at  least  in  the  constitutions  commonly  found  in  a  crowded 
city.  Moderate  purging,  diaphoretic  and  saline  medicines,  strict  con- 
finement to  bed  in  a  cool  apartment,  with  the  diet  appropriate  to 
febrile  diseases,  are  all  the  remedies  required.  If  local  bleeding  and 
blistering  appear  to  be  indicated,  care  must  be  taken  not  to  apply  the 


leeches  or  the  blister  near  the  inflamed  surface.  Various  applications 
to  the  inflamed  surface  have  been  recommended,  the  most  common  ol 
which  is  flour,  or  some  other  absorbent  powder,  to  imbibe  the  fluid 
which  oozes  from  the  vesications.  The  utility  of  such  applicationfl  is 
doubtful.  ''  Tfaie  application  of  powdery  substances,'*  says  Dr.  Bateman, 
"  has  commonly,  according  to  my  own  observation,  augmented  the  heat 
and  irritation  in  the  commencement ;  and  afterwards,  when  the  fluid 
of  the  vesications  oozes  out,  such  substances  produce  additions]  irri- 
tation, by  forming,  with  the  concreting  fluid,  hard  crusts  upon  the 
tender  surface.  Jn  order  to  allay  the  irritation  produced  by  the  acrid 
discharge  from  the  broken  vesications.  Dr.  Willan  recommends  us  to 
foment  or  vTash  the  parts  affected  from  time  to  time  with  milk,  bran 
and  water,  thin  gruel,  or  a  decoction  of  elder-flowers  and  poppy-heads. 
In  the  early  state  of  the  inflammation,  when  the  local  heat  and  redness 
are  great,  moderate  tepid  washing,  or  the  application  of  a  cool  but 
slightly  stimulant  lotion,  such  as  the  diluted  liquor  ammonise  acetalas, 
has  appeared  to  me  to  afford  considerable  relief."  The  local  application 
of  nitrate  of  silver  is  in  some  cases  very  benefidaL 

In  the  oodematous  species,  when  it  occurs  in  broken-down  const? 
tutions,  the  result  of  habitual  intemperance,  even  purgatives  must  bt 
very  cautiously  administered;  the  strength  must  be  sustained  by  mild 
nutritive  diet  and  tonics,  as  dncljiona  or  quinine,  and  even  stimulants, 
as  camphor,  wine,  or  l^e  beverage  to  which  the  patient  has  been 
habituated,  are  required.  The  aperients  employed  should  be  mild 
alterative  mercurials,  with  equal  parts  of  castor-oil  and  the  spirit  of 
turpentine  administered  perhaps  every  alternate  morning. 

In  the  gangrenous  species,  quinine  in  considerable  doses  through  the 
whole  course  of  the  disease,  opium,  camphor,  the  mineral  adds,  wine, 
brandy,  and  the  general  regimen  adapted  to  gangrenous  affections 
occurring  under  other  circumstances,  must  be  freely  employed.  The 
remedies  indispensable  in  the  phlegmonoid  spedes  would  be  fatal  in 
this  form  of  the  disease,  while  the  remedies  which  afford  the  only 
chance  of  saving  life  in  the  latter  would  prodaoe  fatal  inflammation  of 
the  brain  if  administered  in  the  former. 

ERYTHEMA,  gk  superficial  redness  of  some  portion  of  the  skin, 
varying  in  extent  and  form,  attended  with  disorder  of  the  constitution, 
without  vesications,  and  uninf ectious.  It  is  distinguished  from  erysipelas 
by  the  slight  degree  of  constitutional  disorder,  by  the  slight  degree  of 
local  pain,  by  the  more  uniformly  favourable  termination  of  the  disease, 
and  by  the  absence  of  tumefaction  and  vesication. 

Authors  describe  several  spedes  of  this  affection,  namely  :-^ 

1.  The  fugadous  {Erythema  fitgax),  consisting  of  red  patches  of  an 
irregular  form,  resembling  the  redness  produced  by  pressure.  These 
patches  appear  successiveljf  on  the  arms,  neck,  breast,  and  face.  This 
affection  is  generally  indicative  of  and  produced  by  some  disorder  of 
the  digestive  organs. 

2.  The  shining  (Erythema  Iceve),  exhibits  a  uniformly  smooth  shining 
surface,  and  chie^y  appears  on  the  lower  extremities  in  confluent 
patches.  It  is  sometimes  symptomatic  of  disorder  of  the  digestive 
organs;  occasionally  attends  the  catamenia  in  delicate  and  irritable 
females,  but  most  commonly  accompanies  anasarca  or  cedematous  swel- 
lings. Under  whatever  circumstances  anasarca  occurs,  so  as  greatly  to 
stretch  the  skin,  this  Erythema  is  liable  to  be  produced,  and  is  often 
chequered  with  patches  and  streaks  of  dark  red  and  purple  hue. 
It  conmionly  terminates  in  extensive  desquamation  of  ihe  skin, 
and  may  be  considered  as  merely  a  modification  of  oodematous  erysi- 
pelas. 

8.  Marginated  {Eryikema  marginatum),  occurs  in  patches  which  are 
bounded  on  one  side  by  a  hard  elevated  tortuous  red  border,  in  some 
places  obscurelv  papulated ;  but  the  redness  has  no  regular  boundary 
on  the  open  side.  The  patches  appear  on  the  extremities  and  loins  in 
old  people,  and  remain  for  an  uncertain  time,  without  producing  any 
irritation  in  the  skin.  They  are  connected  with  some  internal 
disorder,  and  may  be  considered  as  indicative  of  serious  and  dangerous 
diseases. 

4.  Papulated '  {Erythema  papulatum),  appears  chiefly  on  the  arms, 
neck,  and  breast,  in  irregular  extensive  patches,  and  most  frequently  in 
females  and  young  persons.  The  patches  are  of  a  bright  red  hue,  often 
slightly  elevated ;  and  for  a  day  or  two  before  the  colour  becomes  vivid 
they  are  rough  or  imperfectly  papulated.  The  redness  afterwards  con- 
tinues for  several  days ;  and,  as  it  declines,  assumes,  in  the  central  parts, 
a  bluish  or  pale  purple  tinge.  This  variety  is  generally  attended  by  a 
tingling  sensation,  passing  to  soreness  as  the  colour  changes;  and 
sometimes  with  much  constitutional  disturbance, — with  a  frequent 
small  pulse,  loss  of  appetite,  depression  of  strength  and  spirits,  watch- 
fulness, and  pains  or  tenderness  of  the  limbs,  but  the  general  disorder 
is  trifling. 

5.  Tuberculated  {Erythema  ttiberadatum),  is  merely  a  aUghtmodiflca' 
tion  of  the  advanced  stage  of  the  papulated. 

6.  Nodose  {Erythema  nadotum),  consists  of  large  oval  patches  on  the 
fore  part  of  the  legs ;  the  long  diameter  of  the  patch  is  parallel  with 
the  tibia;  these  patches  slowly  rise  into  hard  and  pamful  protu- 
berances, and  as  regularly  soften  and  subside  in  the  course  of  nine  or 
ten  days.  The  red  colour  turns  bluish  on  the  eighth  or  ninth  day,  as 
if  the  1^  had  been  bruised.  It  chiefly  affects  children,  and  particularly 
females,  and  is  veir  seldom  observed  in  boys.  It  is  precedMl  bv  sli^t 
febrile  symptoms  for  a  week  or  more,  which  generally  abate  when  the 
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tetamenU,  and  its  premature  disappearabce  is  not  imfrequently  suc- 
ceeded by  dangerous  internal  disease,  as  inflammation  of  the  lungs. 

The  primary  causes  of  erythema  are  the  friction  of  contiguous  parts, 
especially  in  &t  persons ;  the  accumulation  of  morbid  secretions  ana 
excretions  on  the  skin,  as  the  matter  of  the  perspiration,  of  the  leuco- 
rrhieal  discharge,  of  the  catamenia,  and  of  the  alvine  and  urinary  evacua- 
tions^  ill  the  adult  in  the  course  of  other  diseases ;  and  in  the  infant  in 
eohsequence  of  a  want  of  proper  ablution.  It  is  also  constantly  produced 
by  irritating  articles  of  food  and  drink,  and  is  the  sign  and  the  result 
of  a  disordered  state  of  the  digestire  organs. 

In  most  cases  the  affection  disappears  soon  after  the  removal  of  the 
catise  which  produces  it — ^bv  free  ablution  where  it  is  the  result  of 
irritating  matters  on  the  skin;  its  disappearance  is  assisted  some- 
times by  the  application  of  an  absorbent  powder  to  the  inflamed 
surface,  and  at  other  times  by  the  use  of  a  gentle  stimulating  lotion,  as 
the  spiHt  wash.  When  the  disease  is  dependent  on  a  disorder  of  the 
digestive  organs,  it  can  be  remoTed  only  by  the  remedies  proper  for 
the  removal  of  the  stomachic,  the  hepatic,  or  the  intestinal  derange- 
ment. For  the  restoration  of  these  organs  to  their  sound  condi- 
tion>  the  most  appropriate  remedies  are  light  diet,  diaphoretics,  the 
mercurial  alteratives  in  combination  with  gentle  aperients,  and 
the  mineral  acids  as  tonics.  (Bateman's  'Pitwjtical  Synopsis  of  Cuta- 
neous Diseases ; '  Copland's  '  Dictionary  of  Practical  Medicine.') 

ERYTHRELLIC  ACID.    [Erythrio  Acid.] 

ERYTHRIO  ACID  (C,,HTeOi„  f ).  Bythnn.  This  acid  was  first 
discovered  by  Heeren  in  the  Itoecdla  Hnctoria,  a  lichen  from  which  is 
prepared  a  colour  used  in  dyeing.  It  has  since  been  found  in  other 
lichens  used  for  the  same  purpose,  and  has  been  particularly  examined 
by  Stenhouse  and  Schunk.  Prom  erythric  acid  are  derived  ErythrcUic 
acid,  Picroerpthrin,  and  EryOtro-mannite,  Orcin  is  also  a  derivative, 
but  as  it  likewise  exists  ready  formed  in  several  of  the  lichens,  and  is 
moreover  of  considerable  importance,  it  will  be  treated  of  in  a  separate 
article.    [LiCHEifs,  Colourino  matters  of.] 

Erythric  acid  may  be  readily  obtafaied  from  the  Moccdla  in  which  it 
exists  to  the  extent  of  ten  or  twelve  per  cent., •by  digesting  that 
lichen  in  water  for  a  few  hours,  and  then  adding  slaked  lime.  The 
acid  unites  with  the  lime,  forming  a  salt  that  dissolves  in  the  water. 
To  the  strained  liquor  hrdrochloric  acid  is  added,  which  precipitates 
the  erythric  acid  in  a  gelatinous  state.  Collectcil  on  a  filter,  washed 
with  a  little  cold  water,  the  water  removed  by  pressure,  and  the  cake 
dissolved  in  warm  alcohol,  the  acid  is  obtained  on  cooling  in  stellate 
groups  of  acicular  crystals.  The  acid  must  not  be  boiled  with  alcohol, 
or  a  compound  ether  is  formed. 

Erythyric  acid  is  colourless,  tasteless,  and  odourless ;  it  is  soluble  in 
140  parts  of  boiling  water,  almost  insoluble  in  cold  water,  and  tolerably 
soluble  in  warm  alcohol  or  ether.  By  beat  it  is  decomposed,  orcin  at 
the  same  time  being  produced  as  a  sublimate;  Long  boiling  with 
water  converts  erythric  acid  into  picroerytkrin,  with  evolution  of 
Carbonic  acid, 


Erythric  aeidt 


Fierocrythrin. 


Erythric  acid  is  precipitated  by  subacetate  of  lead ;  the  compound 
formed  contains  59*12  per  cent,  of  oxide  of  lead. 

Erythric  acid  dissolves  in  ammonia,  yielding  on  exposure  to  air  a 
deep  purplish-red  solution.  It  also  dissolves  in  the  fixed  alkalies  and 
their  carbonates,  from  which  solutions  stronger  acids  reprecipitate  it 
unchanged.  Continued  ebullition  with  baryta  or  lime  coverts  it  into 
orcin>  with  production  of  a  carbonate  of  the  base  :— 

CssHi.Oi*  +  ^BaO  as  4(BaO,COj)  -f  SCCi^HgO.) 


Eryttiric  scld. 


Orcin. 


Erythrdlic  acid  is  produced  to  a  greater  or  less  extent  during  the 
process  just  mentioned.  It  crystallises  in  small  thin  plates,  and  is 
very  similar,  if  not  identical,  with  orcellic  acid. 

Picro€ryihriii{Q^YL,jy^^r)  is,  as  before  indicated,  a  product  of  the 
action  of  boiling  water  on  erythric  acid.  On  ooncentratmg  the  solution 
it  is  deposited  in  yellowish  crystals,  which  may  be  obtained  colourless 
by  re-solution  in  boiling  water  and  treating  with  animal  charcoal. 

Picroerythrin  is  very  soluble  in  hot  water,  sparingly  so  in  cold.  It 
hss  a  very  bitter  taste,  is  not  altered  by  prolonged  boiling  with  water, 
does  not  etherify  alcohol,  readily  dissolves  in  the  fixed  alkalis,  and  by 
fceat  gives  a  sublimate  of  orcin.  Its  solution  in  ammonia  rapidly 
lecomes  red  on  exposure  to  the  air.  Boiled  with  baryta,  or  lime-water, 
picn>erythrin  is  converted  into  orcin,  crythro-mannite,  a  [^carbonate  of 
the  base,  being  at  the  same  time  formed. 

<'s«H,oOi4-f4nO  +  2B»0=2CBaO,CO,)-fC,4Hg04+Ci4HuOi, 


ricJocrythrin, 


Orcin. 


Erythro- 
mannite. 


Mrythro-manmie  (C,^H,oO„  +  Aq. ?),  (pseudo-orcin,  erythroglucin,) 
may  be  obtained  directly  from  the  RocceUa  by  boiling  for  several  hours 
in  lime-water,  filtering,  removing  the  lime  by  a  current  of  carbonic 
acid|  and  concentrating  the  liqtiid  to  a  syrupy  consistence.  From  the 
cold  gummy  mass  orcin  is  extracted  by  alcohol  or  ether,  and  the 


etythro-mannito   obtained  pure    by   re-crystallisation   from   boiling 
alcohol. 

Eryi^ro-mannite  is  very  soluble  in  water,  the  solution  yielding  on 
evaporation  very  fine  pyramidal  crystals.  It  has  a  sweet  taste,  but  is 
not  fermentable.    It  is  neutral  to  test-paper. 

The  name  erythro-mannite  was  given  to  this  compotmd  by  Stenhouse 
on  account  of  its  properties  being  very  analogous  to  those  possessed  by 
niannite.  [Mannite.]  Its  homology  with  mannite  is  further  con- 
firmed by  its  yielding  under  similar  circumstances  a  body  very  like 
nitro-mannite. 

Nitro-eryfhro-mannite  {C^^B^o{^0^)fi,^1)  is  obtained  by  dissoMng 
erythro-mannite  in  fuming  nitric  acid,  kept  perfectly  cold.  On  adding 
rather  more  than  an  equal  bulk  of  strong  sulphuric  acid,  and  setting 
aside  the  mixture  for  a  short  time,  a  large  quantity  of  minute  crystals 
are  formed ;  these  may  be  separated  from  the  mother  liquor  by  draining 
in  a  funnel  plugged  with  asbestos,  and  washing  with  water.  From 
solution  in  alcohol  the  compound  is  obtained  in  beautiful  crystals 
resembling  benzoic  acid. 

Nitro-erythro-mannite  fuses  at  142'  Fahr. ;  at  a  higher  temperature 
it  bums  with  slight  deflagration.  Mixed  with  a  little  sand,  and  placed 
on  an  anvil,  it  detonates  violently  on  being  struck  with  a  hammer. 
Its  solution  is  quite  neutral  to  test-paper. 

ERYTHRIN.    [Erythric  Acid.J 

ERYTHRO-GLUCIN.    [Erythric  Acid.] 

ERYTHROLEIC  ACID  (?),  an  acid  of  uncertain  composition,  said 
to  be  contained  in  RocceUa  tinctoria. 

ERYTHROLEIN.    [Lichkns,  Colourino  matters  op.] 

ERYTHROLITMIN.    [Lichens,  CoLOURiifa  matters  op.] 

ERYTHRO-MANNITE.    [Erythric  Acid.] 

ERYTHROPHYLLE  ,  the  substance  to  which  the  autumnal  red 
tint  of  some  leaves  is  due.  It  is  soluble  in  water  and  alcohol. 
Alkalies  colour  it  brown,  whilst  salts  of  lead  precipitate  it  of  a 
beautiful  green  colour. 

ERYTHROPROTIDE,  a  red  extractive  matter  of  uncertain  com- 
position, obtained  fropi  albuminous  substances. 

ERYTHROZYME.    [Madder,  Colourino  matters  op.] 

ERYTRARSIN  (Cfi^^Aafi^),  a  red  amorphous  substance  formed 
when  cacodyl  is  burnt  with  a  supply  of  air  insufficient  for  its  perfect 
combustion. 

ESCAPEMENT.    [Horology.] 

ESCARP,  or  SCARP,  in  fortification,  is  that  side  of  the  ditch 
surrounding  or  in  front  of  a  work,  and  forming  the  exterior  of  the 
rampart.  In  field-works  the  escarp  is  usually  formed  by  cutting  the 
eartn  at  such  an  inclination  as  will  permit  it  to  support  itself,  which 
may  be  at  45  degrees  with  the  horizon,  or  more,  according  to  the  tena- 
city of  the  soil ;  and,  to  impede  the  enemy  in  attempting  an  assault, 
fraiaes  or  inclined  palisades  are  frequently  planted  on  the  slope.  In 
large  fortresses  the  escarp  is  the  exterior  surface  of  the  revetment  wall 
which  supports  the  rampart,  and  it  is  frequently  formed  at  such  an 
inclination  that  the  base  of  the  slope  is  to  its  height  as  1  to  6 ;  that  is, 
it  has  a  slope  of  J.  But  engineers  at  present  recommend  that  the 
exterior  suHaces  of  both  the  escarp  and  counterscarp  revetments  be 
made  vertical,  in  order  to  lessen  the  action  of  the  weather  upon  the 
brick-work,  and  to  prevent  ^he  formation  of  vegetation  on  the  disin- 
tegrated brick-work  and  the  accumulated  dirt  in  the  joints.  [Revet- 
ment.] 

ESCARPMENT,  a  precipitous  side  of  any  hill  or  rock.  In  military 
operations  ground  is  frequently  scarped,  as  it  is  called,  or  cut  away 
nearly  vertically  about  a  position,  in  order  to  present  an  obstacle  to  an 
enemy.  Part  of  the  rook  of  Gibraltar  has  been  rendered  inaccessible 
in  this  manner ;  and  in  the  execution  of  the  entrenchments  abouf 
Lisbon,  in  1810,  the  British  troops  formed  an  escarpment  from  15  to 
20  feet  high,  and  about  two  miles  long,  on  the  brow  of  a  ndge  of 
heights  extending  from  Alhandra  to  the  valley  of  Calandrix,  in  order 
to  secure  the  line  against  an  attack  at  that  part.  A  similar  work  was 
executed  along  a  ridge  of  lulls  between  Mafra  and  the  mouth  of  the 
S.  Lorenzo. 

ESCHAROTICS  {itrxapti^iKa,  from  i<rxap^<»,  to  form  a  crust,  or 
scab)  are  agents  applied  to  the  surface  of  the  body,  which  destroy  the 
vitality  of  the  part  which  they  touch,  and  produce  an  eschar.  This 
effect  they  occasion  either  by  combining  chemically  with  the  animal 
matter,  or  by  destroying  the  old  affinities,  and  causing  the  elements  of 
the  part  to  enter  into  new  combinations.  Their  action  is  more 
energetic  in  proportion  to  the  degree  of  vitality  of  the  part  to  which 
they  are  applied.  They  are  claSi3ed  under  two  heads,  the  potential 
cauterants,  and  the  actual  cautery :  the  former  are  chiefly  chemical 
agents,  and  form  new  compounds  with  the  elements  of  the  part  with 
which  they  come  in  contact ;  but  some  merely  cause  irritation  and 
augmented  absorption,  and  are  distinguished  as  erodents.  The  actual 
cauterants  are  substances  of  an  elevated  temperature,  which  decom- 
pose the  part  which  they  touch,  and  completely  destroy  its 
organisation. 

The  chief  potential  cauterants  are  strong  mineral  acids,  such  as  the 
sulphuric  or  nitric,  pure  alkalies,  and  some  metallic  salts,  especially 
nitrate  of  silver,  or  lunar  caustic.  These  are  used  either  to  produce 
counter-irritation,  or  to  remove  fungus  or  morbid  growths.  Lunar 
caustic  seems  to  possess  peculiar  properties,  and  is  unquestionably  the 
most  powerful  direct  antiphlogistic  agent  knu^vn.    If  applied  in  the 
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Bolid  state  to  many  inflamed  parts  it  speedily  checks  the  morbid 
iK^tion,  and  is  decidedly  the  best  application  to  chilblains,  and  in 
ieucorrhoBa.  The  actual  cauterants  are  used  either  for  their  primaiy 
action,  viz.,  the  immediate  destruction  of  the  part,  or  for  their 
secondary  effects.  The  former  object  is  rarely  attempted,  except  to 
prevent  the  absorption  of  any  poisonous  or  contagious  matter,  such  as 
the  venom  of  a  snake,  or  bite  of  a  mad  dog.  The  secondary  effects 
are  more  impoi-tant,  and  iQore  varied  according  to  the  degree  of  heat 
of  the  substance  applied.  The  first  effect  is  pain  more  or  less  severe, 
a  flow  of  blood  towards  the  part,  and  more  rapid  performance  of  the 
process  of  interstitijj  deposition  and  absorption,  terminating  in  inflam- 
mation, extending  to  a  greater  or  less  depth,  according  to  the  intensity 
of  the  heat,  or  form  of  the  body  employed.  This  increased  action  has 
often  a  salutary  effect,  which  is  frequently  felt  through  the  whole 
Ireme.  Torpor  and  paralysis  of  the  nervous  system  often  disappear, 
wd  neuralgia  both  of  the  neighbouring  and  even  distant  parts  is 
removed.  Atony  and  laxity  of  the  muscular  system  yanish,  and 
every  part  displays  more  energy  and  power. 

The  actual  cautery  may  be  applied  in  a  variety  of  ways,  viz.,  hot 
water,  hot  vapour,  moxa,  and  heated  iron.  The  first  of  these  is  a  veiy 
xe&dj  means  of  causing  vesications  in  some  diseases.  In  phthisis 
pulmonalis,  or  consumption,  where  pain  is  often  more  relieved  by 
vesication  than  any  other  means,  placing  a  sponge  in  a  wine-glass,  and 
pouring  boiling  water  on  it,  then  suddenly  inverting  the  ^lasss  over 
the  part  of  the  chest  where  the  pain  is  felt,  will  cause  immediate 
yesication,  followed  by  speedy  relief.  The  vapour  of  boiling  water,  as 
it  issues  from  the  spout  of  a  kettle,  is  also  a  convenient  method  of 
applying  heat  in  inflammations  of  the  joints,  as  in  gout,  morbus 
ooxarius,  and  other  doep-seated  diseases  of  the  bones.  As  th^  red-hot 
iron  is  now  seldom  used,  being  confined  to  veterinary  medicine,  moxa 
affords  the  best  substitute,  aiad  it  is  very  oonvenient  as  any  degree  of 
intensity  or  rapidity  of  action  can  be  given  to  it*    [Moxa.] 

The  eschar  which  follows  the  application  of  the  potential  or  actual 
cautery  generally  separates  in  a  few  days.  The  ulcer  is  then  to  be 
treated  with  different  agents,  according  as  it  is  wished  to  heal  it  or 
keep  it  open,  as  a  farther  means  of  counter-irritation. 

ESCHEAT,  from  the  Norman  French  word  etchet  or  echet,  chance  or 
accident  (a  word  derived  from  escheoir,  the  old  French  form  of  the  verb 
Moir,  **  to  fall "),  is  defined  by  Sir  William  Blackstone  as  an  obstruct 
tion  to  the  course  of  descent  by  some  unforeseen  contingency  which 
consequentlv  determines  the  toaure.  In  tUs  case  the  land  results 
back  by  a  kmd  of  reversion  to  the  original  grantor  or  Iprd  of  whom  it 
is  holden. 

Escheat  takes  place  when  the  ten&nt  of  lands  dies  intestate  and  with- 
out an  heir  :  in  such  case  the  lands,  if  freehold,  escheat  to  the  king,  or 
other  lord  of  the  fee ;  if  copyhold,  to  the  lord  oi  the  manor.  Lands 
which  have  descended  to  the  last  tenant  from  a  paternal  or  maternal 
ancestor,  escheat,  if  there  are  no  heirs  on  the  pai-t  of  that  ancestor 
from  whom  the  lands  descended.  Since  the  1st  day  of  January,  1834, 
there  can  be  no  escheat  on  failure  of  the  whole  blood,  wherever  there 
are  persons  of  the  h%lf -blood  capable  of  inheriting,  under  8  and  4  ^^ill. 
IV.,  c.  106. 

If  a  bastard  dies  intestate  and  without  issue,  his  lands  escheat  to  the 
lord  of  whom  they  are  held. 

Escheat  also  takes  place  upon  attainder  for  treason  and  murder,  by 
means  of  which  the  blood  is  in  law  considered  to  be  corrupted,  and  the 
attainted  owner  of  lands  rendered  incapable  of  holding  them  himself, 
or  transferring  them  by  descent.  In  consequence  of  this  extinction  of 
heritable  blood,  the  lands  of  such  felons  revest  in  the  lord,  except  in 
cases  of  treason,  when  a  superior  law  intervenes,  and  they  become 
/'forfeited  to  the  crown.  Previously  to  the  statute  (8  &  4  William 
IV.,  c.  106)  a  person  could  not  trace  his  descent  through  another 
person  who  had  been  attainted ;  but  this  may  now  be  done,  provided 
tbit  other  person  shall  have  died  before  such  descent  shall  have  taken 
place.  [Attainder.]  And  by  the  4  &  5  William  IV.,  c.  28,  no 
property  vested  in  any  trustee  or  mortgagee  shall  escheat  or  be  forfeited 
by  reason  of  the  attainder  or  conviction  for  any  offence  of  such  trustee 
or  mortgagee,  except  so  far  as  such  trustee  or  mortgagee  may  have  a 
beneficial  interest  in  such  property. 

This  doctrine  of  escheat  consequent  upon  the  commission  of  certain 
crimes  is  derived  from  the  feudal  law,  by  which  a  vassal  was  only 
permitted  to  hold  real  property  upon  condition  of  well  demeaning 
himrfclf. 

The  doctrine  of  escheats,  with  regard  to  extinct  succo?sions,  peems 
to  have  been  adopted  in  every  civilised  country,  to  avoid  the  confusion 
which  would  otherwise  arise  from  the  circumstance  of  any  property 
becoming  common;  and  the  sovereign  power,  or  those  who  claim 
under  it,  are  consequently  the  ultimate  heirs  to  every  inheritance  to 
which  no  other  title  can  be  found. 

ESCHEATOR,  an  ancient  officer,  so  called  because  his  office  was  to 
look  after  escheats,  wardships,  and  other  casualties  belonging  to  the 
crown. 

There  were  at  first  only  two  escheators  throughout  England,  one  on 
this  side  and  the  other  beyond  the  Trent ;  but  in  the  reign  of  King 
Edward  III.  there  was  one  appointed  for  every  coimty,  who  was  to 
continue  in  oflice  for  one  year  only.  This  office  has  long  ceased  to 
exist. 

ESCROW.    [Deep.] 


ESCUAGE,  or  SCUTAGE,  a  pecuniary  payment,  by  way  of  com- 
mutation for  the  knight-service,  whereby  the  tenant  was  boimd  to 
follow  hia  lord  into  the  wars  at  his  own  charge.  The  term  is  derived 
from  the  t^atin  scutum,  *  a  sMcld.* 

The  personal  attendance  due  by  knight-service  growing  troublesoma 
and  inconvenient,  the  tenants  found  means  of  compounding  for  \t^ 
first  by  sendii^g  others  in  their  stead,  and  in  process  of  time  by  making 
a  pecuniary  satisfaction  to  the  lords  in  lieu  o|  it.  This  ultimately 
came  to  be  levied  by  assessments,  at  so  much  for  every  knight's  fee ; 
and  therefore  this  tenure  was  called  seutagium  in  Latin,  or  »€rvUiuw^ 
saUi  ;  as  being  a  pecuniary  substitute  for  personal  service.  The  fiivt 
time  it  appears  to  have  been  taken  was  by  Hennr  II.,  on  his  expedition 
to  Toulouse ;  but  it  soon  came  to  be  so  imiversiU,  that  personal  attend- 
ance fell  into  disuse.  From  this  period,  when  our  kings  went  to  war, 
they  levied  scutages  on  their  tenants,  that  is,  on  im  the  landholders  of 
the  kingdom,  to  defray  their  expenses  an4  hire  troojv;  and  these 
^asesanients,  in  the  time  of  Henry  II.,  seem  to  have  been  made 
arbitrarily  and  at  the  king's  pleasure.  This  prerogative  being  greatly 
abused  by  his  successors,  it  became  matter  ox  national  complaint,  an4 
King  John  \vaa  obliged  to  consent,  by  his  Magna  Charta  (c.  12),  that 
no  scutage  should  be  imposed  without  consent  of  parliiuneni  This 
clause  was  omitted  m  Henry  III.'s  charter;  where  we  only  fin4 
(c.  37)i  tliat  scutages  should  be  taken  as  they  were  used  to  be  taken  in 
the  time  of  Henry  II. ;  that  is,  in  a  reasonable  and  moderate  manner, 
Afterwards  by  25  Edw.  I.  c.  5  &  6  and  niiany  subsequent  statutes,  it  was 
enacted,  that  the  king  should  take  no  aids  or  tasks  but  by  the  coinn^o^ 
assent  of  the  realm.  Hence  it  is  held  that  scutage  could  not  be 
levied  but  by  consent  of  parliament,  such  scutages  being  indeed  the 
groundwork  of  all  succeeding  subsidies,  and  of  the  land-tax  of  later 
times. 

ESCULETIN.    [Escuuw.C 

ESCULIC  ACID.  Saponie  4(^4  S(^i^min.  By  adding  a  little 
hydrochloric  or  sulphuric  acid  to  a  boiling  solution  of  Saponiv,  t^ 
Yrhite  substance  is  precipitated,  to  which  M.  Fremy  gave  the  name 
esculio  acid,  and  the  formula  C^^U^fi^,  According  to  liochleder  and 
Schwart«,it  is  identical  with  guinovaticadd  (Cj^|I,pOJ,  whilst  M.  Bolley 
terms  it,  tapcgenin,  and  gives  ^t  the  formula  CmHisOio* 

Esculic  acid  presents  the  appearance  of  wnite  granular  tastele^ 
crystals  scarcely  soluble  even  in  boiUng  water,  insoluble  in  ether,  but 
easily  soluble  in  alcohol.  It  forms  salts  with  bases,  %nd  is  transformed 
into  a  yellow  resin  by  nitric  acid. 

'  ESCULIN.  PoLyehronu.  A  neutral  crystalline  substance  found  in 
the  bar](  of  the  horse-chestnut  tree  [^SlscuLus,  in  Nat.  Hist.  Drv.], 
[PAynN].  The  aqueous  infusion  of  the  bark  is  treated  with  excess  of 
acetate  of  lead^  and  the  filtered  liquor,  after  removing  excess  of  lead  by 
anlphuretted  hydrogen,  evaporated  till  of  a  qrrupy  consistence ;  after 
a  few  days  the  esculin  crystallises  out,  an4  may  be  purified  by  re- 
crystallisation,  first  from  dilute  alcohol  (sp.  gr.  *940),  and  then  Iniim 
boiling  water. 

The  formula  of  esculin,  after  drying  in  a  water-oyen,  is  04,H,»0,j. 
It  crystallises  in  small  colourless  needles,  without  odour,  and  of  a  bitter 
taste.  It  is  very  soluble  in  hot  water,  less  so  in  alcohol,  and  but 
slightly  soluble  in  ether  or  cold  water.  It  fuses  at  820"*  Fahr.,  «t  a 
higher  temperature  decomposes,  emitting  an  odour  of  caramel,  and 
yields  a  small  quantity  of  a  crystalline  sublimate  (eiouUHn), 

Solutions  of  esculin  are  remarkable  for  their  high  fluorescent  power, 
appearing  of  a  deep  blue  colour  by  reflected  light,  while  W  transmitted 
light  they  are  colourless.  This  property  still  obtains  in  a  solution 
containing  only  one  part  of  esculin  to  one  and  a  half  million  parts  of 
water. 

Esculin  is  one  of  the  so-called  gkLwmdu,  that  ifl,  by  the  action  of 
boiling  dilute  acids,  or  of  the  ferment  emulsin,  it  splits  up  into 
glucose  (grape  sugar),  and  esciUetin,  according  to  the  following 
equation : — 

C^aHg^O,,  -i-  6H0  =  CjgH.OB  -i-  K!,,Hi,Oi, 


Esculin. 


Escalctin. 


Gluoose. 


EscuUtin  is  but  slightly  soluble  in  water  or  alcohol,  but  freely  so  in 
either,  if  boiling.  It  forms  small  acicular  or  micaceous  crystals. 
Solutions  of  acetate  of  lead  and  of  esculetin,  yield  a  lemon-yellow 
precipitate,  in  which  two  of  the  six  equivalents  of  hydrogen  in  escu- 
letin are  substituted  by  two  equivalents  of  lead. 

ESCUTCHEON  or  ESCOCHEON,  the  heraldic  term  for  the  shield, 
on  which,  under  every  variety  of  shape,  arms  are  embUsoned.  The 
word  is  derived  from  the  French  ^cu«8on,  and  that  from  the  Latin 
scutum.  The  first  representation  of  arms  was,  no  doubt,  as  an  oma- 
n^ent  to  the  shield.  The  shield  afterwards  became  the  appropriate  and 
legitimate  instrument  for  displaying  them ;  hence  in  sculpture  and 
painting  they  were  never  separated;  and  when  diields  ceased  to  be 
employed,  their  form  remained,  and  still  continues  to  be  the  field  on 
which  coat-armour  is  invariably  depicted.  An  escutcheon  cf  pretence  is 
the  small  shield  in  the  centre  of  his  own,  on  which  a  man  carries  the 
coat  of  his  wife,  if  she  is  an  heiress  and  he  has  issue  by  her.  Ii^  this 
case  the  surviving  issue  will  bear  both  coats  quarterly. 

ESENBECKINE.  An  alkaloid  of  uncertam  comj^tio)^  sai4  to  \m 
contained  in  the  bark  of  the  JSien&ecibia/e&rifMjgra. 

ESOTERIC.    [ExoTBBia]  ^.y.._._.  jy  ^ 
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ESPALIER,  a  trellis  for  traming  fruit  trees  or  buaheB  upon,  instead 
of  nailing  them  to  walls. 

In  certain  situations  this  kind  of  training  is  not  only  extremely  neat, 
but  possesses  peculiar  advantages :  the  trees  are  more  fully  exposed  to 
the  influence  of  light,  less  liable  to  be  broken  by  high  winds,  and  in 
small  gardens  in  particular,  where  room  is  of  great  importance,  and 
where  a  collection  of  the  finer  sorts  of  fruit  is  always  desirable,  it  is 
found  highly  useful,  both  on  account  of  the  small  space  which  the 
trees  occupy,  and  because  they  will  bear  fruit  much  sooner  than  when 
allowed  to  grow  in  their  natural  form. 

In  France  and  other  parts  of  the  continent  this  kind  of  training  is 
very  much  practised,  and  in  the  northern  parts  of  England  and  in 
Scotland,  where  the  borders  of  the  kitchen-garden  are  frequently  planted 
with  flowers,  in  prder  to  combine  plodsure  with  utility,  espaliers  are 
trained  along  the  back  of  the  flower  borders  to  prevent  the  vegetables 
being  seen  from  the  walks. 

When  the  espalier  is  fastened  to  a  wall,  as  is  very  common  on  the 
continent,  peach  and  nectarine  trees  are  frequently  trained  upon  it ; 
but  where  it  is  detached,  as  it  is  most  commoidy  in  Britain,  apples  and 
pears,  and  sometimes  gooseberries,  are  the  only  frmts  which  are  success- 
fully  cultivated  in  tins  way.  Plums  and  cherries  are  occasionally  so 
managed,  but  not  so  advantageously  as  the  others. 

When  a  common  espalier  is  to  be  covered,  Uie  trees  should  be  planted 
from.  20  to  2i  feet  apart,  which  will  allow  the  branches  to  grow  10  or 
12  feet  on  each  side ;  but  as  a  considerable  time  would  elapse  before 
therv  would  fill  this  space,  a  duplicate  tree  may  be  planted  between 
each,  and  cut  away  as  the  others  grow.  Gooseberries,  of  course, 
require  a  small  space ;  three  or  four  feet  from  plant  to  plant  is 
sufficient. 

The  training  on  espalier  is  very  simple,  and  eamly  performed.  When 
the  trees  are  young,  one  shoot  must  be  tnuned  perpendicularly,  and 
two  others  horizontally,  one  from  each  side ;  the  two  last  must  not  be 
shortened,  but  the  perpendicular  shoot  is  to  be  shortened  in  the 
following  year  to  three  good  buds,  two  of  which  are  to  form  new  side 
branches,  and  the  other  a  leader  as  before ;  and  so  on  every  year  until 
the  trees  have  attained  the  desired  size.  The  proper  distance  between 
the  horizontal  branches  must  depend  upon  the  peculiar  growth  of  the 
tree,  but  from  six  to  nine  inches  is  what  is  generally  allowed.  Trees 
are  sometimes  tnuned  upon  a  double  espalier,  which  haa  the  advantage 
of  giving  two  surfaces  to  train  upon.  It  consists  of  two  trellises  instead 
of  one,  about  two  feet  apart  at  the  bottom,  and  approaching  at  the 
top. 

The  only  kind  of  espalier  worth  notice,  which  differs  from  those  now 
mentioned,  is  a  table  rail;  this,  the  management  of  which  is  called 
table-training,  consists  of  rails  resembling  tables,  up  the  centre  of  which 
the  tree  is  trained,  and  r^^ularly  spread  over  the  smrface.  It  is  rarely 
employed,  and  has  the  essential  fault  of  exposing  the  blossom  so  much 
to  the  effect  of  nocturnal  radiation,  that  in  this  country  a  crop  is  rarely 
obtained  from  such  espaliers. 

The  stakes  which  form  the  espalier  are  made  of  different  materials, 
some  of  wood,  others  of  wire  and  wood,  and  some  of  cast  iron.  The 
first  of  these  is  by  far  the  most  simple,  and  is  composed  of  stakes,  five 
or  six  feet  in  height,  driven  into  the  ground  from  one  to  two  feet 
apart ;  along  the  top  a  bar,  which  is  nailed  to  each,  connects  the  whole 
together.  It  is  of  no  use  to  have  the  stakes  either  so  strong  or  so  high 
when  the  trees  are  first  planted,  because  they  are  not  required,  are  un- 
sightly, and  will  have  to  be  renewed  before  the  trees  have  attained 
their  mtended  height  i  for  this  reason,  stakes  of  a  much  weaker  kind 
will  at  first  answer  quite  as  well.  The  wire  and  wood  rail  is  formed 
by  strong  vertical  wires,  strained  from  two  wooden  horizontal  rails, 
which  are  connected  and  held  &8t  by  wooden  posts  let  into  the  ground. 
The  iron  rail  is  constructed  upon  tiie  same  plan  as  a  common  street 
railing. 

The  objection  to  all  iron  trellises  is,  that  they  cut  and  canker  the 
trees ;  and  when  the  cheapness  of  the  wooden  one  is  considered,  besides 
the  more  natural  appearance  which  it  presents,  it  must  undoubtedly 
have  the  preference. 

The  best  wood  for  this  purpose  is  young  larch,  the  thinning  of 
plantations. 

ESPLANADE,  the  ground  kept  open  between  the  fortifications  of 
a  citadel  and  those  of  a  town  to  which  it  belongs.  It  is  recommended 
by  writers  on  fortification  that  this  space  should  be  hbout  800  fathoms 
broad,  reckoning  from  the  covered  way  of  the  citadel,  that  in  the  event 
of  an  attack  on  the  latter  the  enemy  may  not  construct  batteries  within 
breaching  distance  under  the  cover  afforded  by  the  buildings  of  the 
to'wn.  If  however  the  ground  should  be  built  over,  it  would  be  advis- 
able to  clear  it  to  that  extent  in  case  of  a  siege. 

ESQUIRE  (from  the  French,  Escuier,  or  shield  bearer)  is  the  next 
title  of  dignity  to  that  of  knight.  The  esquire  was  the  second  in  rank 
of  the  aspirants  to  chivalry,  or  knighthood,  and  had  his  name  from 
carrying  the  shield  of  the  knight,  whose  bachelor  or  apprentice  in  arms, 
he  was.  Tho  gradations  of  this  service,  or  apprenticeship  to  arms, 
were,  page,  esquire  or  bachelor,  and  knight,  who,  in  his  turn,  after  the 
formation  of  degrees  of  knighthood,  was  called  a  knight  bachelor,  as 
aspiring  to  the  higher  honours  of  ohivaliy.  The  esquire  was  a  gentle- 
man, and  had  the  right  of  bearing  arms  on  his  escutcheon  or  Siield ; 
he  had  also  the  right  of  bearing  a  sword,  which  denoted  nobility  or 
chivalry,  though  it  was  not  girded  by  the  knightly  belt;  he  had  also  a  I 


particular  species  of  defensive  armour,  Trhich  was  distinguished  from 
the  full  panoply  of  the  knight.  So  much  for  the  esquire  of  chivalry, 
which  order  is  only  preserved  in  the  almost  obsolete  esquires  for  the 
king's  body,  whom  antiquaries  have  pronounced  to  be  the  king's 
esquires  in  chivalry  (that  is,  his  esquires,  as  being  a  knight),  and  in  the 
esquires  of  knights  of  the  Bath« 

There  was  also  another  class,  who  may  be  called  feudal  esqtiiiee,  and 
consisted  of  those  tenants  by  knight's  service  who  had  a  right  to  daim 
knighthood,  but  had  never  been  dubbed.  They  were  in  Qermany 
called  Mitten,  or  knights,  but  were  distinguished  from  the  actual 
knights,  who  were  called  dubbed  knights,  or  Jtitter  Oeachlagen,  and  had 
many  of  the  privileges  of  knighthood.  This  distinction  still  exists  in 
many  of  the  countries  which  formed  part  of  the  German  Empire.  In 
Hainault,  Brabant,  and  other  provinces  of  what  was  Austrian  Flanders, 
the  ancient  imtitled  nobility,  or  gentry  as  they  are  called  in  England, 
to  this  day  are  styled  collectively  the  Ordre  Equestre,  or  knightly  order. 
It  also  existed  in  England  until  James  I.  had  prostituted  the  honour  oi 
knighthood,  for  Camden  frequently  speaks  of  Imightly  families  (famiJia* 
equestres,  or  famUias  ordinis  equestria),  where  the  heads  of  them  were 
not,  at  the  time,  actual  knights.  Writers  on  precedence  make  mention 
of  esquires  by  creation,  with  investiture  of  a  silver  collar  or  chain  of  n, 
and  silver  spurs :  but  these  seem  to  have  been  only  the  insignia  of  the 
esquires  for  the  king's  body,  which  being  preserved  in  a  family  as  heir 
looms,  descended  with  the  title  of  esquire  to  the  eldest  sons  in  suc- 
cession. The  sons  of  younger  sons  of  dukes  and  marquesses,  the 
younger  sons  of  earls,  viscounts,  and  barons,  and  their  eldest  sons, 
with  the  eldest  sons  of  baronets,  and  of  knights  of  all  the  orders,  are 
all  said  to  be  esquires  by  birth,  though  their  precedence,  which  differs 
widely,  is  regulated  by  Uie  rank  of  their  respective  ancestors.  Officers 
of  the  king's  court  and  household,  and  of  his  navy  and  army,  down 
to  the  captain  inclusive,  doctors  of  law,  barristers,  physicians,  ^and 
Royal  Academicians,  are  reputed  esquires.  A  justice  of  the  peace  is 
only  an  esquire  during  the  time  that  he  is  in  the  commission  of  the 
peace,  but  a  sheriff  of  a  coimty  is  an  esquire  for  life;  The  general  as- 
sumption of  this  title  by  those  who  are  not,  in  strictness,  entitled  to  it, 
has  virtually  destroyed  it  as  a  distinct  title  or  dignity.  The  heads  of 
many  old  feunilies  are,  however,  still  deemed  esquires  by  prescription. 

ESSAYISTS,  BRITISH.  This  title  is  customarily  confined  to  a 
certain  class  of  periodical  writers  upon  subjects  of  general  interest,  as 
morals,  criticism,  manners,  &c.  The  notion  of  a  series  of  papers  fit  for 
general  circulation,  and  not  including  news  or  politics,  was  originated 
by  Steele  and  Addison  in  the '  Tatler.'  [Addison,  in  Biog.  Div.J  The 
'  Freeholder,*  '  Craftsman,'  '  Freethinker,'  &c.,  now  almost  foi^tten, 
were  rather  political  pamphlets  than  essays  in  this  sense  of  the  word ; 
and  an  interval  of  thirty-five  years  elapsed  from  the  end  of  the 
'Spectator '.to  the  successful  revival  of  this  style  of  writing  by  Dr. 
Johnson,  in  the  'Rambler,'  in  1760.  Its  great  popularity  led  to  the 
establishment  of  a  number  of  similar  periodicals  during  the  latter  half 
of  the  18th  century,  since  which  time  they  have  again  gone  out  of 
fashion.  We  give  a  list  of  those  contained  in  Alexander  Chalmers's 
collective  edition  of  British  Essayists,  which  includes  some  that  have 
little  claim  to  a  place  among  the  standard  works  of  our  language : 
with  the  names  of  the  principal  and  most  celebrated  contributors  to 
each: — 

'Tatler'— Steele,  Addison. 
'  Spectator ' — Addison,  Steele,  Budgell,  Pope,  &c, 
'  Guardian' — Steele,  Addison,  Berkeley,  Pope,  Tickell,  Gay,  &c. 
'Rambler' — Johnson,  almost  entirely. 
*  Adventurer ' — Hawkesworth,  Johnson,  Joseph  Warton,  &c 
'  World ' — ^Moore,  Lord  Chesterfield,  Horace  Walpole,  J.  Warton,  &a  ^ 
'Connoisseur' — G.  Colman  and  Bonnel  Thornton  chiefly;  Cow|jet^ 
a  few. 

'  Idler  * — Johnson ;  a  few  by  Warton  and  others, 

'  Mirror' — Henry  Mackenzie  and  others. 

'  Lounger ' — The  same. 

'  Observer* — Richard  Cumberland,  almost  entirely. 

'  011a  Podrida  '—Moore,  &c. 

' Microcosm' — Canning,  Frere,  Smith,  &c. 

ESSENCE  is  derived  from  the  Latin  esserUia,  a  word  which  is  used 
by  Cicero  and  Quinctilian,  and  formed,  not  as  is  stated  in  Bir. 
Richardson's  Dictionary,  from  existentia,  but  from  eatens,  the  analo- 
gous but  obsolete  participle  of  the  verb  esse,  to  be.  The  Englidi 
word  essence  consequently  signifies  that  which  constitutes  the  being 
of  a  thing,  or,  in  the  words  of  Locke,  that  which  makes  it  to  be  what 
it  is.  This  term  was  the  subject  of  many  very  subtle  disquisitions 
and  disputes  among  the  scholastic  logicians  of  the  14th,  15th,  and 
16th  centuries ;  and  the  metaphysical  notions  of  essence  entertained 
by  these  logical  doctors  cannot  be  understood  without  reference  to 
their  discussions  respecting  the  nature  of  universal  ideas,  as  real  or 
nominal,  of  abstraction,  genus,  species,  differentia,  substance,  properties, 
accidents,  &c.,  of  all  which  particulars  may  be  found  in  Smiglecii 
'Logic.  Disputat.';  Burgersdieii  'Logica;'  Eustachii  'Logica/  Le 
Grand, '  Institut.  Logic* ;  Wallisu '  Logica' ;  and  in  mauv  other  logical 
and  philosophical  treatises  cited  in  Johnson's  '  Qusestiones  Philoso- 
phicsQ,'  p.  168,  &c.  Some  amusing  instances  of  metaphysical  sagacity 
concerning  logical  essence  are  exhibited  in  the  scholastic  work  of 
Louis  de  Lesclacho,  '  La  Philosophie,  divis^e  in  cinque  Parties,*  1548. 
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**  n  n'y  a  rien  dans  la  substance  qui  ait  moins  d'essence  que  la  sub- 
Btance ;  aussi  il  n'y  a  lien  dans  la  substance  qui  soit  moins  substance 
que  la  substance/'  &c.     In  the '  Oxford  Manual  of  Scholastic  Logic/ 
by  Dr.  Aldridi^  as  expounded  by  Mr.  Huyshe,  it  is  taught,  in  accord- 
ance -with  the  theory  of  the  Ifominalists,  that  essence  is  not  really 
existent^  but  is  merely  a  figment  of  imagination,  and  that  the  notion 
of  it  is  resolvable  into  two  parts;  that  which  is  common  to  other 
essences  being  called  the  genua,  and  that  which  is  peculiar  to  one 
particular  essence,  distinguishing  it  from  all  others,  and  constituting 
it  what  it  is,  being  called  the  differerUia.    The  whole  essence  is  called 
the  species ;  that  is,  genus + differentia = species.    The  qualities  joined 
to  essence  are  also  of  two  kinds ;  those  which  are  joined  necessarily 
are  called  pmperUeB,  and  those  which  are  joined  only  contingently 
are  called  aecidmU,    Hence  the  fire  predicables,  or  only  possible  parts 
of  a   thing  which  can  be  the  objects   of  assertion : — 1.  Species  or 
whole  essence.     2.  (xenus,  the  common  or  material  part  of  the  essence. 
3.  Differentia,  the  peculiar  or  formal  part  of  the  essence.    4.  Property 
or  quality  necessarily  joined  to  the  essence.    5.  Accident,  or  quality 
contingently  joined  to  the  essence.   The  following  statements  collected 
from  Locke's '  Essay/  book  iii.,  c.  8  and  6,  exhibit  the  principal  points 
of  his  doctrine  of  essence.    He  considers  essence  to  be  of  two  kinds : 
1.  The  real  essence,  which  constitutes  the  insensible  parts  of  a  thing, 
and  is  wholly  unknown  to  us.    2.  The  nominal  essence,  which  depend^ 
on  that  which  is  real,  and  is  the  complex  idea,  for  instance,  of  the 
properties  of  colour,  weight,  malleability,  fixedness,  fusibility,  &a, 
expressed  by  the  word  gold ;  for  nothing  can  be  gold  which  has  not 
the  qualities  conceiTed  in  the  abstract  idea  to  which  this  name  is 
applied.     Li  simple  ideas  (see  book  ii.  c  2),  the  real  and  nominal 
essence  are   identical,  but  in  substances  they  are  always  different. 
Each  of  the  distinct  abstract  ideas  which  men  make  and  settle  in  their 
minds  by  giving  them  names,  is  a  distinct  essence ;  and  the  names 
which  stand  for  such  distinct  ideas  are  the  names  of  things  essentially 
different.    Thus,  a  circle  is  as  essentially  different  from  an  oval  as  a 
sheep  from  a  goat ;  the  abstract  idea  which  is  the  essence  of  one  being 
impossible  to  be  communicated  to  the  other.    As  essences  are  nothing 
but  the  abstract  complex  ideas  to  each  of  which  has  been  annexed  a 
distinct  and  general  name,  and  as  of  such  ideas  there  are  some  which 
correspond  to  no  reality  in  nature — for  instance,  those  of  mermaids, 
unicorns,  Ac — ^it  is  evident  that  there  are  essences  of  thLogs  which 
have  no  existence.   In  considering  essence  with  regard  to  the  scholastic 
theory  of  genus  and  species,  Locke  observes  that  we  classify  things  by 
their  nominal  essences,  having  no  other  measure  of  essence  and  species 
but  our  abstract  general  ideas  or  mental  archetypes,  without  reference 
to  which  we  cannot  intelligibly  speak  of  essential  and  specific  difference. 
The  doctrine  of  the  immutability  and  ingenerable  incorruptible  nature 
of  essences  can  be  founded,  savs  Locke,  only  on  the  relation  between 
abstract  ideas  and  the  sounds  by  which  they  are  signified ;  that  is,  on 
the  fact  that  the  same  name  retains  the  same  signification,  and  also  on 
the  fact  that,  whatever  may  become  of  individuals,  as  Alexander  and 
Bucephalus,  the  ideas  of  man  and  horse  remain  uioaltered.    Some  of 
these  positions,  as  that  real  essences  are  unknown,  and  that  species  are 
distinguished  by  essences  merely  nominal,  are  disputed   in  Green's 
'  Philosophy '.  and  Lee's  work  against  Locke.    (See  also  many  of  the 
earlier  scholastics ;  and  for  an  exposition  of  the  doctrine  of  essence, 
according  to  the  transcendental  tiieory,  see  Kant's  '  Kritik  der  reinen 
Vemunft '  and  Wirgman's  '  Logic  and  Metaphysics '  in  the  *  Encyclo- 
paedia Londinensis.')    Substance,  as  distinguished  from  essence,  is 
understood  to  mean  all  the  essential,  with  the  accidental  qualities ; 
and  essence  (genus  and  differentia,  or  common  and  proper)  the  essen- 
tial qualities  alone,  that  is,  the  pure  substance,  or  metaphysical  sub- 
■*^  stratum.      The  Greek  word  auaia   (oMa)  has  many  significations 
applicable  to  the  individual,  genus,  species,  and  subject  (Aristotle, 
'Metaptiys.'  L  6,  c.   8);  on  which  it  is  remarked  by  Roy  Collard 
'  Essai  sur  la  Psvchologie/  1826,  p.  149,  246),  that  while  the  Latin 
and  all  modem  languages  have  two  distinct  expressions  for  essence 
and  substance,  it  is  surprising  that  the  Greek,  which  is  otherwise  so 
rich,  had  only  one  name  (obtria)  for  these  two  ideas.    The  word 
vir6arcuris,  h^6atans  (substance),  was  subsequently  employed,  but  with 
similar  duplicity  and  confusion.    Hence  arose  many  of  the  Trinitarian 
controversies,  or  rather  logomachies,  which  embroiled  the  first  ages 
of  the  churdi;  for  Athanasius,  Epiphanius,  and  most  of  the  other 
Greek    fathers  imderstood  wo6<rwwoy,  person  or  mode  of  being,  as 
meaning  the  same  thing  as  {neitrraffis,  substance ;  and  Sabellius,  Arius, 
Nestorius,  and  Eutyches  imderstood  ^6aratris,  as,  signiMng  the  same 
thing  as  oinria,  that  is,  essence  or  nature.    So  that  Sabellius  said,  there 
is  one  essence  or  nature  in  God,  therefore  one  substance  or  person. 
There  are  three  substances  or  persons  in  God,  said  Arius,  t^^re/ore 
three  essences  or  natures.      There  are  two  essences  or  natures  in 
Christ,  said  Nestorius,  therefore  two  substances  or  persons.    There  is 
but  one  substance  or  person  in  Christ,  said  Eutyches,  therefore  but 
one  essence  or  nature.    The  essay  on  the  difference  between  oMa 
and  {ne6irTaffiSy  essence  and  substance,  which  is  often  attributed  to 
St.  Gregory,  appears  to  belong  rather  to  St.  Basil ;  at  least  it  is  con- 
tained in  his  43rd  epistle.     The  epithet  eaaential  denotes  those  indis- 
pensable qualities  in  a  thing,  without  which  it  could  not  be  what  it 
is ;  and  the  name  eeeeniicde,  as  the  essentials  of  logic,  signifies  those 
parts  alone  which  are  valid  for  general  or  particular  uses. 
ESSENCES.    In  various  departments  of  manufactures,  as  well  as 
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in  pharmacy  and  perf  umeiy,  liquids  are  largely  sold  under  the  name  of 
essences.  Originally  the  word  was  employed  to  denote  the  active  and 
characteristic  portion  of  any  substance,  or  that  on  which  its  special 
properties  mostly  depend ;  but  in  the  present  day  the  term  is  very  loosely 
applied.  Sometimes  essence  is  equivalent  to  Jiwd  extract,  sometimes 
to  voUuUe  oil,  at  other  times  to  strong  soluHon,  to  concentrated  prepara- 
tion, to  infueion,  to  decoction,  and  to  tincture.  The  essences  of  the 
pharmaceutist  consist,  in  some  instances,  of  the  active  ingredient  of 
the  plant  digested  in  spirit;  in  others,  of  a  solution  of  the  essential  oil 
in  spirit ;  in  others,  of  the  volatile  or  aromatic  element  obtained  by 
distillation.  Among  the  large  number  of  essences  now  made  and  sola, 
a  few  may  be  named  useful  in  the  arts,  besides  tiiose  pertaming  more 
especially  to  medicine.  Essence  of  allspice  or  pimento  is  used  to 
make  pimento-water,  and  as  a  flavouring  ingredient  in  cookery  and 
confectionery.  Essence  of  almonds  is  used  to  impart  an  agreeable 
flavour  and  aroma  to  wine,  cordials,  perfumery,  and  pastry ;  to  prepare 
almond-water  and  other  liquids ;  to  give  a  sherry  flavour  to  Gape  wine, 
and  sometimes  to  sophisticate  sherry  itself.  E^ence  of  ambergris  is  a 
powerful  ingredient  in  many  perfumes,  and  is  also  added  in  the  prepa- 
ration of  sweet-scented  wines  and  spirits.  Essence  of  aniseed  is  used 
to  flavour  liquors,  and  to  make  amseed-water.  Essence  of  cardamom 
is  a  powerful  ingredient  for  flavouring  cordials  and  pastry.  Essence  of 
cognac,  made  £rom  brandy  oil  land  spirit,  is  used  to  give  to  British 
spirit  an  imitative  flavour  of  real  brandy.  Essence  of  grape  is  used 
to  flavour  brandy.  Essence  of  hop  is  used  occasionally  to  add  a 
stomachic  bitter  to  a  glassful  of  ale  or  beer.  A  so-called  essence  or 
extract  of  hop  is,  however,  not  unknown  to  brewers  as  an  adulterant, 
consisting  of  bitter  preparations  of  quassia,  gentian,  camomile,  aloes, 
or  wormwood,  not  containing  a  particle  of  hop.  Essence  of  ratafia  is 
employed  in  the  preparation  of  the  liquors  (^ed  ratafia  and  noyeau. 
Essence  of  rosemary,  besides  its  use  as  a  perfume,  is  employed  in 
making  rosemary-water.  Essence  of  spruce  is  used  in  making  spruce- 
beer.  There  are  numerous  other  essences  employed  to  impart  flavour 
or  odour  to  beverages,  perfumeiy,  or  pastry;  among  which  maybe 
named  the  essences  of  apple,  bergamot,  carraway,  cedrat,  celexy,  cinna- 
mon, cloves,  jasmine,  jonquil,  lavender,  lemon,  lemon-peel,  myrtle, 
nutmeg,  orange,  orange-peel,  patchouli,  pear,  peppermint,  pine-apple, 
rondeletia,  rose,  vanilla,  verbena,  violet,  &c.  There  are  idso  certain 
essences,  so-called,  obtained  from  animal  substances,  and  applied  to 
various  purposes :  of  which  a  few  may  here  be  briefly  noticed.  Essence 
of  anchovies  consists  of  the  substance  of  the  fish,  when  the  bones  have 
been  removed,  pulped  and  sifted,  and  simmered  for  a  few  minutes  in  a 
liquid  in  whidi  the  bones  have  been  boiled,  and  to  which  salt,  flour, 
and  vinegar  are  added.  Essence  of  anchovies,  improperly  so  named, 
is  sometimes  made  from  pickled  sprats  or  young  pilchards,  mixed 
with  the  drainings  of  andiovy  bairels  or  with  herring  Uquor ;  it  is 
coloured  with  Venetian  red  or  Armenian  ^bole,  which  is  not  only  an 
adulterant,  but  an  injurious  one.  Essence  of  beef  consists  of  the 
nutritive  portions  of  the  meat,  concentrated  into  a  liquid  by  decoction 
and  infusion,  and  preserved  in  well-closed  botties.  Essence  of  civet 
and  essence  of  mui^,  prepared  from  parts  of  certain  animals,  take  rank 
among  the  list  of  perfumes.  Essence  d'Orient,  prepared  from  a  pearly- 
looking  substance  found  at  the  base  of  the  sctJes  of  the  blay  or  bleak 
fish,  is  emploved  as  an  inner  coating  for  glass  bubbles  or  beads,  to  make 
artificial  pearls.  Essence  of  turtle  is  a  xmscalled  preparation,  in  which, 
by  combining  essence  of  anchovies  with  many  other  substances,  a  liquid 
is  produced  to  impart  a  flavour  like  that  of  turtle  to  soups  and  gravies. 

ESSENES  (sometimes  called  Hessenes),  one  of  the  three  great  sects 
into  which  the  Jews  were  divided  in  ^e  time  of  Chrat.  They 
are  not  mentioned  in  the  New  Testament ;  but  it  has  been  conjectured 
that  they  are  alluded  to  in  Matt.  xix.  12,  Col.  ii  18,  28.  Many  par- 
ticulars concerning  the  customs  and  religious  opinions  of  this  sect  are 
given  by  Josephus  and  Philo.  Their  statements  differ  in  several 
points ;  but  those  of  Josephus  appear  worthy  of  more  credit,  since  he 
had  in  his  youth  passed  some  time  among  the  Essenes.  ('  Antiquities 
of  the  Jews.') 

The  Essenes  generally  lived  at  a  distance  from  large  towns,  in  com- 
munities which  bore  a  great  resemblance  to  the  monkish  societies  of 
later  times.  They  employed  themselves  in  agriculture,  and  had  no 
slaves.  They  had  all  things  in  common,  ate  at  a  common  table,  and 
were  exceedingly  abstemious,  never  partaking  of  food  before  sunset. 
They  were  cloUied  in  white  garments,  abstained  from  wine,  and  gene- 
rally led  a  life  of  celibacy.  They  sent  gifts  to  the  Temple,  but  never 
offered  any  sacrifices  there.  They  were  divided  into  four  classes, 
according  to  the  time  of  their  initiation.  They  admitted  no  one  to 
their  society  till  after  a  probation  of  three  years;  those  who  were 
admitted  had  to  take  solemn  oaths  that  they  would  worship  and  serve 
God,  and  be  just  towards  their  fellow  creatures ;  that  they  would  love 
and  speak  the  truth,  and  that  they  would  never  disclose  tiie  mysteries 
of  the  sect.  The  Essenes  were  exemplary  in  their  religious  duties, 
and  were  particularly  distinguished  by  their  rigid  observance  of  the 
Sabbath-day.  They  believed  in  the  immortalily  of  the  soul,  but  not 
in  the  resurrection  of  the  body,  and  maintained  the  absolute  pre- 
destination of  all  events ;  they  held  the  Scriptures  in  the  greatest 
reverence,  but  considered  them  as  mystic  writings,  and  explained  them 
allegoricallv.  Thev  also  appear  to  have  possessed  sacred  books, 
which  explained  the  peculiar  doctrines  and  practices  of  their  sect. 
(Philo, '  De  Vita  Contempl.,'  vol.  ii,  p.  476.) 
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The  origiii  of  this  sect  is  uncertain.  Some  writers  consider  them 
the  same  as  the  Assidians,  or  Chaaidim,  who  are  mentioned  in 
1  Mace.  iL  42 ;  vii  13.  It  would  appear  from  the  account  of  Pliny 
('  Nat  Hist'  V.  17)  that  their  principal  society  was  on  the  western  side 
of  the  Dead  Sea ;  and  that  from  this  society  other  smaller  ones  after- 
wards proceeded,  and  spread  themselves  over  Palestine,  Syria,  and 
Egypt.  Their  numbers  were  never  considerable :  according  to  Philo 
and  Josephus,  there  were  only  4000  in  Palestine. 

The  Essenes  of  Egypt  were  divided  into  two  sects :  the  practical 
Essenes,  whose  manner  of  life  was  the  same  as  the  Essenes  of  Palestine ; 
and  the  contemplative  Essenes,  who  were  also  called  Therapeutae. 
Both  sects  maintained  the  same  doctrines,  but  the  latter  was  distin- 
guished by  a  more  rigid  mode  of  Ufa 

From  a  passage  in  Eusebius  ('Hist.  Eccles.'  ii.  17),  it  has  been 
argued  by  Bellarmine,  Baronius,  and  other  Roman  Catholic  writers, 
that  the  Therapeutac  were  Christian  monks  formed  into  a  society  by 
St.  Mark,  who  was  the  founder  of  the  Christian  church  at  Alexandria. 
But  it  is  evident  from  the  account  of  Philo,  that  the  Therapeuteo 
were  not  Christians,  but  Jews. 

It  has  been  supposed,  with  considerable  probability,  that  the  early 
Christians  derived  many  of  their  customs  and  opinions  from  the 
Essenes.  Mr,  Taylor,  the  editor  of  Calmet's  *  Dictionary  to  the  Bible,' 
gives  many  reasons  for  believing  that  John  the  Baptist  belonged  to 
this  sect. 

ESSENTIAL  OILS,  the  odorous  principles  of  plants,  called  also 
Volatile  Oils,  to  distinguish  them  from  the  non-volatile  or  fixed  oils. 
[Fixed  Oils.]  The  present  article  will  be  devoted  to  a  consideration 
of  their  sources,  methods  of  production,  uses,  and  general  physical 
and  chemical  properties,  together  with  an  alphabet!^  list  of  those 
known  up  to  the  present  time,  including  the  specific  characters  of  each, 
or  references  to  other  articles  in  this  Cyclopaedia  where  those  characters 
are  more  fully  detailed. 

Sources. — Essential  oils  are  not  peculiar  to  any  particular  part  of 

?lant8.  They  may  reside  in  the  root,  stem,  leaf,  flower,  fruit,  or  seed, 
'hey  are  generally  containec^in  special  cavities  called  receptacles  of 
secretion.  These  cavitites  are  frequently  larger  than  the  surrounding 
cells,  and  indeed  may  often  be  seen  with  the  naked  eye.  The  dotted 
appearance  of  the  rind  of  the  orange  and  lemon,  and  of  the  leaves  of 
the  myrtle  and  St.  John's  wort  [Hypericum,  in  Nat.  Hist.  Div.]  is  due 
to  the  presence  of  numerous  oil  cavities.  The  cellular  tissue  forming 
the  walls  of  the  cavities  is  in  many  cases  so  compact  that  the  plant 
may  be  dried  and  kept  for  several  years  without  much  of  the  oil  being 
dissipated. 

In  nearly  all  instances  the  essential  oils  exist  ready  formed  in 
plants.  In  the  bitter  almond  and  black  pepper,  however,  contact  with 
water  is  necessary  to  the  production  of  the  oil.  Some  other  plants  also, 
as  milfoil,  plantain,  nettle,  and  centaury,  which  naturally  have  little 
or  no  odour,  appear  to  undergo,  when  sprinkled  with  water,  a  kind  of 
fermentation  by  which  abundance  of  essential  oil  is  produced.  Finally, 
during  the  putrefaction  of  many  vegetable  matters,  peculiar  essential 
oils  are  generated. 

Methods  of  Production, — In  nearly  all  cases  essential  oils  are  ob- 
tained bv  a  process  of  distillation.  The  plant,  or  that  part  of  it  from 
which  the  oil  is  to  be  extracted,  is  usually  macerated  for  a  few  hours 
with  four  or  five  times  its  weight  of  water  in  a  still  furnished 
with  a  false  bottom.  Heat  being  applied,  and  the  contents  of  the 
still  brought  into  an  active  state  of  ebullition,  the  essential  oil  is 
volatilised  along  with  the  steam,  and  the  vapours  being  condensed  in 
any  suitable  way  [Condenser]  will,  if  the  oU  is  present  in  suflScient 
quantity,  separate  into  two  portions,  one  a  saturated  solution  of  the 
oil  in  water,  and  the  other  a  layer  of  the  essential  oil  itself.  The  oil 
being  collected  by  any  suitable  contrivance,  the  water  should  be 
occasionally  returned  to  the  still,  and  the  distillation  continued  until 
the  oil  ceases  to  come  over.  The  object  of  having  a  false  bottom  to 
the  apparatus  is  to  prevent  portions  of  the  plant  from  coming  into 
immediate  contact  with  the  heated  surface  of  the  still,  thus  avoiding 
an  unpleasant  tarry  taste  and  odour  that  would  be  communicated  to 
the  oil  byvolatile  substances  evolved  from  the  overheated  vegetable 
matter.  The  same  end  is  arrived  at  by  enclosing  the  Ingredients 
acted  upon  in  a  bag,  and  so  suspending  the  whole  that  it  shall  not 
touch  any  portion  of  the  stilL  Even  more  advantageous  is  a  plan 
now  frequently  adopted,  of  blowing  steam  from  a  perforated  coil 
pipe  through  the  materials  to  be  acted  upon,  and  condensing  the 
Tapours  as  before. 

The  water  used  in  the  above  prooess  dissolves  a  small  portion  of 
the  oils,  forming  solutions  that  are  used  in  medicine  as  vehicles  for 
active  preparations.  Where  it  is  required  that  these  waters  should 
be  preserved,  every  trace  of  the  excess  of  oil  should  be  carefully 
removed;  in  some  cases,  redistillation  of  the  water  without  the 
presence  of  the  herb  is  beneficial. 

If  the  water  is  not  needed,  the  oil  contained  in  it  may  be  re- 
covered by  adding  chloride  of  sodium  to  saturation,  essential  oils 
bemg  but  slightly  soluble  in  the  solution  thus  formed.  Or  the  water 
mav  be  agitated  with  ether,  which  will  dissolve  out  the  oil:  the  oil 
18  then  readily  obtained  by  distilling  off"  the  ether. 

^?.  *.»®^  instances  the  essential  oil  of  a  plant  cannot  be  extracted 
by  distillation,  on  account  of  the  injurious  action  of  heat  upon  it,  or 
because  of  its  smaUness  in  quantity.    In  that  case,  the  substances  to 


be  operated  upon  may  be  placed  in  layers  alternate  with  cloths  satu- 
rated with  an  inodorous  fixed  oil,  such  as  oil  of  poppies,  and  the  cloths 
after  a  time  submitted  to  strong  pressure.  The  essential  oil  will  then 
be  foimd  to  have  dissolved  in  Uie  fixed  oil,  to  which  it  will  communi- 
cate its  characteristic  odour,  and  from  which  it  may,  if  necessary,  be 
separated  by  agitation  with  alcohoL 

The  oils  of  lemon  and  orange  may  be  extracted  by  simple  pressure 
of  the  rind  of  the  fruit. 

Uses, — The  most  extensive  use  of  essential  oils  \b  in  the  fabrication 
of  perfumes.  Considerable  quantities  are  also  used  in  medicine,  as 
topical  or  gastro-intestinal  stimulants. 

On  account  of  the  essential  oil  they  contain,  plants,  or  certain  parts 
of  them,  «re  used  to  flavour  liqueurs,  confectionery,  salads,  savoury 
dishes,  soups,  &c. 

Physicid  Properties. — The  colour  of  essential  oils  is  variable.  The 
portions  first  obtained  in  the  process  of  distillation  are  sometimes 
quite  colourless,  the  later  portions  yellow  or  brown.  These  portions 
are  however  generally  mixed  together  for  commerce,  so  that  essential 
oils  are  seldom  seen  without  colour.  Moreover  nearly  all  the  essential 
oils  darken  in  colour  on  exposure  to  light  and  air.  A  few  of  them  are 
green,  and  two  or  three  of  a  blue  colour.  The  essential  oils  have 
characteristic  odours  more  powerful,  but  seldom  as  pleasant  as  that  of 
the  plants  from  which  they  ard  obtained.  Their  taste  is  hot  and 
irritating.  They  have  not  the  well-known  unctuous  feel  that  the 
fats  and  fixed  oils  possess  when  rubbed  between  the  fingers,  but  on  the 
contrary,  are  rough  and  harsh.  They  are  nearly  all  lighter  than  water ; 
a  few  however  are  heavier.  The  temperature  at  which  the  essential 
oils  assume,  on  the  one  hand,  the  solid  state,  and  on  the  other,  the 
state  of  vapour,  is  very  inconstant.  This  is  explained  by  the  fact 
that  they  are  usually  mixtures  in  variable  proportions  of  a  pure 
hydrocarbon,  or  ekeopten,  with  an  oxygenated  hydrocarbon,  or  siearopten, 
the  former  commonly  boiling  at  about  320"*  Fahr.,  the  latter  between 
890°  and  465°.  Some  of  the  essential  oils  are  solid  at  temperatures 
below  60°  Fahr.,  others  require  to  be  cooled  several  degrees  below  the 
freezing  point  of  water  before  congelation  occurs.  The  elsopten  may 
generally  be  roughly  separated  from  the  stearopten  by  cooling  the 
oil  gradually.  In  the  air  the  essential  oils  burn  with  a  bright  flame 
accompanied  with  much  soot. 

Chemical  Properties, — Exposed  to  the  air,  essential  oils  absorb  oxygen, 
and  are  slowly  converted  into  resinous  matters.  During  this  process 
carbonic  acid  is  sometimes  evolved.  Light  &vours  the  action.  Elssen- 
tiaJ  oils  are  soluble  in  ether  and  alcohol,  and  to  a  slight  extent  in 
water.  They  are  not  soluble  in  caustic  alkalies,  and,  with  the  excep- 
tion of  clove,  pimento,  and  cinnamon-leaf  oils,  are  not  capable  of  saponi- 
fication. They  dissolve  fixed  oils,  fats,  and  resins,  with  which  they  are 
not  unfrequently  adulterated;  such  fraud  may,  however,  be  easily 
detected  by  exposing  a  drop  of  the  suspected  oils  on  blotting-paper ; 
if  pure  it  will  evaporate  in  a  short  time  without  leaving  any  stain ;  if 
mixed  with  either  of  the  above  substances,  a  greasy  stain  wiU  be  left 
on  the  paper.  On  passing  the  vapour  of  an  essential  oil  over  fused 
hydrate  of  potash,  it  is  usually  oxidised  to  an  acid  body  that  combines 
with  the  alkali,  hydrogen  gas  being  at  the  same  time  evolved.  Chlo- 
rine, bromine,  and  iodine  act  upon  and  replace  hydrogen  in  most  of  the 
essential  oils.    Nitric  acid  rapidly  oxidises  them. 

Comjpontion.— The  ultimate  chemical  composition  of  essential  oils  is 
carbon,  hydrogen,  oxygen,  and  sometimes  sulphur.  In  chemical  and 
pharmaceutical  treatises  they  will  usually  be  found  arranged  in  three 
divisions,  according  to  their  proximate  composition : — 1.  Pure  hydro- 
carbons; 2.  oxidised  hydrocarbons;  S.  oils  containing  sulphur.  1. 
The  pure  hydrocarbons  are  nearly  all  isomeric  and  metameric,  their 
molecule  being  represented  by  C^^  H^^.  Such  are  termed  camphogens  W- 
or  terebeneSf  oil  of  turpentine  being  one  of  the  members.  Equal  weightB 
yield  equal  volumes  of  vapour;  the  specific  gravity  of  them  all  is  about 
'860,  and  their  boiling  points  range  near  820°  Fahr.  .  They  all  absorb 
hydrochloric  acid  gajs  lormingwith  it  ardficiaJL  camphors  [Turpentine], 
and  combine  with  water,  forming  solid  bodies  stiU  more  doeely  resem- 
bling camphor.  Exposed  to  the  air,  they  absorb  oxygen,  and  are  con- 
verted into  resins.  A  few  of  the  pure  hydrocarbons  have  a  composition 
difiering  from  C^  H,,.  2.  Oxidbed  hydrocarbons.  Some  of  these  are 
solid,  forming  the  so-called  camphors  or  stearoptens  [Camphor].  Others 
present  the  characters  of  an  aldehyde,  an  alcohol,  or  an  add.  The 
aldehydes,  or  hydrides  as  they  are  sometimes  called,  combine  and  form 
crystadline  compounds  with  the  bisulphites  of  the  alkalies.  3.  Oils 
containing  sulphur.  The  members  of  this  division  are  compounds  of 
the  radical  Alltl. 

Tests  for  ascertaining  the  purity  of  the  principal  essential  oils  wiU  be 
found  described  under  the  respective  names  of  the  latter.  The  neces- 
sary experiments,  however,  belong  to  the  higher  branches  of  pharma- 
ceutical chemistry,  and  for  this  reason :  that  expensive  oils  are  usually 
sophisticated  with  cheap  ones,  and  from  the  great  similarity  that  exists 
between  many  of  them,  both  in  physical  and  chemical  properties,  it 
necessarily  follows  that  the  detection  of  such  adulterations  is  difficult. 
See  *  Tests  of  the  purity  and  adulteration  of  the  volatile  olIb,'  in  '  Jahrb. 
fur  praktische  Pharm.,  Juli.  1849,'  and  'Pharmaceutical  Journal,'  vol. 
ix.,  old  series,  p.  676-680. 

Essential  oil  of  achiUea,  is  obtained  from  the  plant  yarrow,  or  milfoiL 
[Achillea,  in  Nat.  Hist.  Div.]     It  is  of  a  beautiful  blue  colour. 

Essential  oil  of  aUiaria.    The  Maria  officinalis  [Erysimum,  in  Nat. 
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Hist.  Biv.]  furnisheB  by  distillation  three  essential  oils.  That  from 
the  root,  before  the  leaves  are  developed,  presents  all  the  characters  of 
Bulphocyanide  of  allvl.  [Mustard,  Oil  of.]  That  from  the  leaves  is 
sulphide  of  allyL  [Garlio,  Oil  of.]  The  essential  oil  from  the  seed 
is  Bulphocyanide  of  allyl  alone,  or  a  mixture  of  that  substance  with 
sulphide  of  allyl. 

JSsaential  oil  of  almonds.    [Benzotl,  Htdrids  of.] 

EsaenHal  oU  ofalUpice.    See  £saenHal  oU  of  pimento. 

£8aeniial  oil  of  amhcr,  A  product  of  the  dry  distillation  of  Ambkr. 
It  is  a  miztiu'e  of  several  hydrocarbons  analogous  to  oil  of  turpentine. 
Cox>al  resin,  and  the  resin  of  the  dammar  pine  are  frequently  substi- 
tuted for  amber  in  the  preparation  of  this  oil. 

Etsential  oil  of  anise  is  solid  at  temperatures  below  60*  Fahr.  It 
contains  one-fifth  of  its  weight  of  a  hydrocarbon  analogous  to  oil  of 
turpentine.  The  remaining  four-fifths  is  a  solid  body  of  sp.  gr.  1'014, 
melting  point  65*  Fahr.,  boiling  point  432*.  Its  composition  is 
C,oH„0.^.    [Anisic  acid;  Anisoin.]  [Pimpinella,  in  Nat.  Hist.  Div.] 

SsienHal  oil  of  arnica.  The  root  and  flowers  are  Raid  to  yield  two 
difiTerent  oils.     That  from  the  flowers  is  blue. 

Essential  oil  of  artemisia.    See  Essential  oil  of  wormtDood, 

Essential  oU  of  cuarabacca.  This  oil  is  composed  of  Asarone,  and  a 
liquid  essential  oil  of  yellow  colour,  acrid  taste,  and  odour  resem- 
bling valerian.    [Asarum,  in  Nat.  Hist.  Div.] 

Essential  oil  of  asafatida  contains  a  compound  of  allyl,  richer  in 
sulphur  than  the  sulphide  of  allyl.    [Asafcbtid^.] 

Essential  oU  of  athamanta.     Bee  EssenticU  oU  of  peucedanum. 

Essential  oil  of  balm,  is  of  a  pale  yellow  coloiu*.  Sp.  gr.  0*975. 
[Melissa,  in  Nat.  Hist.  Drv.] 

Essential  oU  of  balsam  of  Peru.  This  balsam  owes  its  fragrance  to 
Ctnnamein.  [Balsam  of  Peru.]  [Myrospeemum  Peruiferum,  in  Nat. 
Hist.  Div.] 

Es$entialoU  of  basU.  Sweet  basil  [Octmum,  in  Nat.  Hist.  Div.]  yields 
an  oil  containing  a  solid  crystalline  body  resembling  hydrate  of  oil 
of  turpentine. 

Essential  oil  of  bays.    See  Essential  oU  of  laurd-berries. 

Essential  oil  of  hergamot.     [Beroauot,  Essence  of.] 

Essential  oil  of  birch  is  obtained  by  distillation  of  birch  tar.  It  is  a 
mixture  of  several  oils ;  one  of  them  is  a  hydrocarbon,  C^H^^.  The 
odour  of  Russia  leather  is  generally  owing  to  this  essential  oil. 

Essential  oil  of  buchu  is  obtained  by  distillation  with  water  from 
buchu  leaves.  Its  colour  is  yellowish-brown.  [Buchu.]  [Diosma, 
in  Nat.  Hist.  Div.] 

Essential  oil  of  cajuput.     [Cajuput  oil.] 

Essential^  oil  qf  camomile.  Under  this  name  there  occur  three 
different  oils.  First,  that  obtained  from  the  true  camomile  plant. 
[ANTHEins,in  Nat.  Hist.  Div.]  This  is  the  oil  that  should  be  used  in 
medicine,  being  the  one  indicated  in  the  pharmacopoeia.  When  first 
prepared  it  has  a  light  green  colour,  but  on  exposure  to  air  and  light 
it  becomes  after  a  time  yellow,  and  finally  brown.  It  is  composed  of  a 
hydrocarbon  isomeric  with  oil  of  turpentine,  and  an  oxidised  portion, 
V  hich  Gerhardt  (*  Traits  de  Chimie  organique,'  tome  ii.  p.  445,)  regards 
as  the  hydride  of  angelyL  Heated  cautiously  with  caustic  potash,  the 
hydrocarbon  is  volatilised,  and  angelate  of  potush  formed.  A  higher 
temperature  decomposes  the  angelate  of  potash.  [Angelic  Acid.J  A 
second  oU  of  camomile  is  obtained  from  the  wild  camomile.  [Matri- 
caria, in  Nat.  Hist.  Div.]  It  is  prepared  to  a  considerable  extent  in 
Germany,  and  is  called  in  France  essence  of  blue  camomile.  It  is  of  a 
deep  blue  colour,  and  at  common  temperatures  has  the  consistence  of 
cream.  The  third  oil  is  obtained  from  feverfew  [Pyrethrum,  in  Nat. 
Hist.  Div.],  a  plant  closely  allied  to  the  camomile,  and  formerly 
I  named  matricaria  ;  hence  the  reason  of  its  being  confounded  with  oil 
of  camomile.  It  is  composed  of  a  hydrocarbon  and  an  oxygenised 
portion  which  hold  in  solution  a  camphor,  differing  but  slightly  from 
laurel  camphor.     [CamphOr.] 

Essential  oil  of  candy-tuft,  has  the  characters  of  Bulphocyanide  of 
allyl. 

Essential  oil  of  caoutchouc.    [Caoutchin.] 

Essential  oil  of  capivi.  Obtained  by  distilling  balsam  of  capivi  with 
water.  [Balsam,  capivi,]  It  is  isomeric  with  oil  of  turpentine,  but 
the  hydnxjarbon  appears  to  be  in  a  more  condensed  state,  having  the 
formula  C^^H^.    Sp.  gr.  878.    Boiling  point  500'  Fahr. 

Essential  oil  of  cardamoms.     [Cardamom,  essential  oil  of.] 

Essential  oil  of  caraway.     [Caraway,  oil  of] 

Essential  oil  of  cascarilla  is  obtained  by  distillation  with  water.  It 
has  not  been  fully  examined. 

Essential  oU  of  cassia,  is,  chemically,  the  same  as  essential  <nl  qf 
cinnamon. 

Essential  oU  of  cedarmod.    [Cedarwood,  wl  of] 

Essential  oil  ofcedrai.  Another  name  for  the  essential  oU  of  citron- 
peel 

Essential  oil  of  celery  is  obtained  from  the  seeds  of  the  common 
celery.  [Celery  and  Apium,  in  Nat.  Hist.  Div.]  It  contains  a  hydro- 
carbon (CaoHio)  that  boils  at  820*  Fahr.,  and  an  oxygenised  portion,  the 
composition  of  which  has  not  been  satisfactorily  establi&ed.  The 
solution  of  the  oil  in  spirit,  made  by  digesting  the  seeds,  is  used  as  a 
flavouring  essence. 

Essential  oil  of  chenopodium  is  used  in  the  United  States  under  the 
name  of  wcrmseed  oil.    It  is  obtained  by  distillation  with  water  from 


the  Chenopodivm  aTUkdminticum,  It  has  a  disagreeable  odour,  and 
yellow  colour,  sp.  gr.  '98. 

Essential  oil  of  cherry  laurd  is  very  similar  to  essential  of  bitter 
almonds,  containing  hydrocyanic  add  and  hydride  of  benxoyl.  [Ben- 
zoyl, hydride  of] 

Essential  oU  of  chervH  [Soandix  and  Anthrisoub,  NaT,  HiflT. 
Drv.]    It  has  not  yet  been  chemically  examined.    [Cbbrvil.] 

Essential  oil  of  cinchona,  Trommsdorff  obtained,  by  distilling  20  Iba. 
of  cinchona  bark  with  water,  two  grains  of  an  essential  oil  having  the 
odour  of  the  bark  and  an  acrid  taste. 

Essential  oil  of  cinnamon.    [Cinnamon,  ofl  of] 

Essential  oil  of  cinnamon-leaf  Obtained  in  Ceylon.  The  leaves  are 
macerated  in  sea- water  and  the  whole  distilled.  It  is  similar  in  com- 
position and  properties  to  oil  of  cloves.    [Caryophyllio  acid.] 

EssenticU  oil  of  citron-ped  differs  but  slightly  in  composition  and 
properties  from  essential  oil  of  lemons.  It  has,  however,  an  odour 
peculiar  to  itself,  though  the  delicacy  of  the  odour  depends  somewhat 
upon  the  part  of  the  distillatory  process  at  which  it  is  taken.  [Lemons, 
oil  of]    [Citrus  medica,  in  Nat.  Hist.  Drv.]  ' 

Essential  oil  of  citrojirfiowers  is  amber-coloured  and  sHghUy  fragrant. 
Sixty  pounds  of  flowers  yield  one  ounce  of  oil. 

Essential  oil  of  citroneUe.    See  Essential  oil  of  lemon-grass. 

Essential  oil  of  cloves.    [Caryophyllus  ;  Caryophyllio  Acid.] 

Essential  oil  of  coriander.  Sp.  gr.  0*872.  AJmost  colourlesBi 
Possessee  in  a  high  degree  the  odour  and  taste  of  the  plant.  Boiling 
point  about  802^  Fahr.  Its  composition  seems  to  be  that  of  a  hydrate 
of  oil  of  turpentine  (C^H.^  +  2H0),  but  it  needs  farther  examination. 
[CoRiANDRUM  sativum,  in  Nat.  Hist.  Div.] 

Essential  oil  of  cress.  Yellow  colour.  Heavier  than  water.  It 
contains  sulphur,  and  is  probably,  like  other  essential  oils  from  the 
natural  order  Crucif ersB,  a  compound  of  the  radical  Allyl.  [IiSPiDinM^ 
in  Nat.  Hist.  Drv.] 

Essential  oU  of  cubebs.  Cubebs  [Piper  enbeba,  in  Nat.  Hist.  Drv.] 
contain  10'5  per  cent,  of  a  colourless  essential  oil  having  a  camphrous 
taste  and  aromatic  odour.  It  is  generally  more  or  less  viscous. 
Sp.  gr.  0-929.  Boiling  point  a  little  below  500*  Fahr.  It  contains  the 
same  hydrocarbon  as  essential  oil  of  capivi.  Cubebs  also  contain  a 
solid  camphor,  a  hydrate  of  the  oil  (CjqH,.  +  2H0).  The  camphor  is 
also  formed  on  rectifying  oil  of  cubebs  with  water.  It  fuses  at  154* 
Fahr.,  boils  at  802^,  is  insoluble  in  water,  but  soluble  in  alcohol,  ether, 
and  the  essential  oils.    [Cubebene.] 

Essential  oil  of  cummin.  [Cymolej  Cuminio  acid;  and  Cuminuk 
and  Cyminum,  in  Nat.  Hist.  Drv.] 

Essential  oil  of  daMia.  The  tubercles  of  Dahlia  pinnata  furnish 
an  essential  oil,  lighter  than  water.  In  the  air  it  soon  reainifies,  and 
in  water  it  after  a  time  deposits  ciystals  which  appear  to  be  benzoic 
acid. 

Essential  oil  of  dipteroearpus.  Obtained  on  distilling  wood  oil  with 
water.  Wood  oil  is  the  resinous  juice  of  several  trees  of  the  genus 
IHpterocarpus.  [Dipterocarpus,  in  Nat,  Hist.  Drv.]  It  contains 
about  60  per  cent,  of  an  essential  oil  of  sp.  gr.  0*928,  boiling  point 
491*  Fahr. 

Essential  oU  of  dder-flowerg.  [Sambucxts,  in  Nat.  Hist.  Div.]  Exists 
in  very  small  quantity.    Has  a  butyraceous  consistence. 

Essential  oil  of  elemi,  is  contained  in  the  resin  [Amyridacejs,  in  NaT. 
Hist.  Div.]  to  the  extent  of  from  7  to  14  per  cent.  Sp.  gr.  OSSO, 
Boiling  point  345"  Fahr.  Its  composition  and  vapour  density  are  the 
same  as  oil  of  turpentine. 

Essential  oil  of  erysimum.    See  Essential  oil  of  aUiaria. 

Essential  oil  of  fennd  differs  in  odour,  but  is  composed  of  the  same 
proximate  constituents  as  essential-  oil  of  aniseed.  [Foeniculum,  in  Nat. 
Hist.  Drv.] 

Essential  oil  ofgaJhanum.  [Galbanum,  in  Nat.  Hist.  Div.]  Obtained 
on  distilling  the  gum-resin  with  water.  Colourless,  limpid^  Bp.  gr. 
0-912. 

Essenticd  oU  of  garlic.    [Garlic,  OU  of] 

Essential  oil  of  gaulthena.  See  Essential  oU  of  winUrgreen.  [Gaul- 
THERiA,  in  Nat.  Hist.  Div.] 

Essential  oil  of  gentian  may  be  procured  from  the  root  by  distil- 
lation with  water.  It  exists  only  in  small  quantity.  It  is  lighter 
than  water,  and  has  the  consistence  of  butter.  [Gentiana  hUea,  Nat. 
Hist.  Div.] 

Essential  oU  of  geranium.  Several  species  of  Pelargonium  furnish  a 
small  quantity  of  essentifd  oil,  on  distillation  with  water.  This  is  true 
oil  of  geranium.  For  the  commercial  oil  of  geranium  see  Essential  oU 
of  grass.    [Pelargonium,  in  Nat.  Hist.  Div.l 

Essential  oil  of  ginger.  Sp.  gr.  0*893.  Boiling  point  475*  Fahr.  A 
mixture  of  the  hydrates  of  a  hydrocarbon  isomeric  with  oil  of  tur- 
pentine. 

Essential  oU  of  grain.    The  hydrated  oxide  of  amyL    [Amyl.] 

Essential  oil  of  grass,  or  briefly  grass  oil,  is  the  product  oi  Andropogon 
calamus  aronuUicus,  nat.  ord.  granUnecB.  It  is  known  in  commerce  as 
oil  of  geranium,  is  used  in  perfumery,  and  in  the  fabrication  and  falsifi- 
cation of  attar  of  roses.  It  contains  a  hydrocarbon  (C^^^,  and  an 
oxidised  resinous  portion. 

Essential  oil  of  hemlock  has  an  acrid  taste,  and  the  peculiar  odour  of 
the  plant.    It  is  not  poisonous.    [Conium,  in  Nat.  Hist.  Drv.] 

Essential  oil  of  hops  contains  the  hydrocarbon,  ^^i69  along  with 
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valerole  {C^^B.^fP^  [Valebole].  Exposed  to  the  air  it  soon  becomes 
resinifiecL 

SssenHal  oU  ofKorumiiU.  [Thtmene  ;  Thymol.]  [Mentha  tylvettn*, 
in  Nat.  Hist.  Div.] 

Enential  oil  of  horse-radidi,  Sulpho-cyonide  of  aUyl.  [Mustard,  Oil 
07.]    [CocHLEARiA  orvwmcia,  in  Nat.  Hist.  Dit.] 

Afentitd  oil  of  hyssop  has  not  been  thoroughly  examined.  It  is  lighter 
than  water. 

MtenticU  oU  of  india-rubber,    [Caotttohin.] 

^aeniiaZ  oil  of  jasmin,  generally  obtained  by  placing  jasmine  flowers 
between  layers  of  wool  soaked  in  olive  oil,  and  afterwanis  pressing  out 
the  oil.  It  may  be  separated  from  the  fixed  oil  by  agitation  with  spirit. 
At  82"  Fahr.  it  deposits  a  crystalline  stearopten. 

Essential  oil  of  juniper  fruit.  Boiling  point  820^  Fahr.  It  seems  to 
be  almost  identical  with  oil  of  turpentine,  but  possesses  less  energetic 
kevo-rotation  of  a  polarised  ray  of  light.  [Juniferus  communis,  in  Nat. 
Hist.  Div.] 

Essential  oU  of  lawrd,  or  laurel  turpentine.  Isomeric  with  oil  of  tur- 
pentine. It  is  uncertain  from  what  tree  it  is  obtained.  It  is  imported 
from  Demerara.    Sp.  gr.  at  56*"  Fahr.  0*8645. 

Essential  oil  of  laurel-berries,  or  oil  of  suseet  bay.  Obtained  from  the 
berries  [Laurus  nobilis,  in  Nat.  Hist.  Div.]  by  distillation  with  water. 
Pale  yellow,  transparent.  Contains  two  isomeric  oils  (CgoH^^O).  Sp.  gr. 
of  one  0*857,  of  the  other  0*885. 

Essential  oil  of  lavender  contains,  in  variable  proportions,  a  crystalline 
matter  resembling  common  camphor.  The  liquid  portion  appears  to  be 
isomeric  with  oU  of  turpentine.  [Lavandula  anffustifolia,  Nat. 
Hist.  Drv. 

Essential  oil  of  lem^m-grass.  Essential  oU  of  citroneSa,  Essential  oil  of 
verbena.  Obtained  on  distilling  the  grass  Andropogon  citrcUum  with 
water.  The  plant  is  a  native  of  India  and  Ceylon,  but  the  oil  is  much 
used  in  this  country  for  perfumery. 

Essential  oil  of  lemon-peel,     {h^vov,  Essential  oil  of] 

Essential  oil  of  temon-tfiyme,  [Thymus,  in  Nat.  Hist.  Div.]  Contains 
Thymene  and  Thymol.  « 

Essential  oil  of  lettuce,  Lactucarium,  the  inspissated  milky  juice  of 
the  lettuce,  furnishes  on  distillation  with  water  an  essential  oil  that 
has  not  been  aocTirately  examined. 

Essential  oil  of  mace.  Obtained  by  distilling  with  water  the  arillus  of 
the  nutmeg.  [Myristica,  in  Nat.  Hist.  DrvJ  It  is  at  first  colourless, 
but  becomes  yellow  after  a  time.  Its  composition  and  use  are  similar 
to  those  of  iisential  oil  of  nutmeg. 

Essential  oil  of  m^le  fern.  On  distilling  the  oil  of  male  fern,  obtained 
by  digesting  the  plant  in  ether,  a  small  quantity  of  a  volatile  oil  is 
obtained. 

Essential  oil  of  marjoram.  Sweet  marjoram  [Origanum  marjorana,  in 
Nat.  Hist.  Div.]  contains  an  oil,  difiering  in  odour,  but  otherwise  the 
same  as  that  obtained  from  the  common  marjoram  [Origanum  vulgare, 
Nat.  Hist.  Drv.]  or  origanum.  One  hundred  pounds  of  the  former 
herb  yields  about  four  ounces  of  oil,  while  the  san^e  weight  of  the 
latter  herb  yields  double  that  quantity.  This  essential  oil  is  com- 
posed of  a  hydrocarbon  having  the  composition  of  oil  of  turpen- 
tine, and  a  hard  colourless  stearopten  without  odour  and  heavier  than 
water. 

Essential  oil  of  mastenoort,  is  a  mixture  of  a  terebene  with  an  oxy- 
genised  portion.  Distilled  with  water  it  gives  an  oil  having  the  odour 
of  essential  oil  of  rosemary,  and  exactly  the  composition  of  oil  of  tur- 
pentine.   [Imperatoria  ostruthium,  in  Nat.  Hist.  Div.] 

Essential  oil  of  meadow  sweet.    See  Essential  oil  of  spircea. 

Essential  oil  of  milfoil.    See  Essential  oil  of  achillea, 

^uential  oil  of  mustard,    [Mustard,  Oil  of.] 

Sssentialoil  of  myrrh.  Myrrh  [Balsamodendron,  in  Nat.  Hist.  Drv.] 
contains  two  and  a  half  per  cent,  of  an  essential  oil  having  the  odour 
and  taste  of  the  resin.    In  contact  with  air  it  soon  resinifies. 

Essential  oU  of  myrUe,  Obtained  in  the  usual  way  from  the  flowers 
and  leaves  of  the  plant,  100  lbs.  yielding  an  average  of  about  three 
ounces.     [Myrtus  commMnis,  in  Nat.  Hist.  Drv.] 

Essential  oU  ofneroU.    See  Essential  oU  of  orange-Jlower, 

Essential  oil  of  nutmeg.  Obtained  by  distilling  nutmegs  [Myristica, 
in  Nat.  Hist.  Drv.]  with  water.  It  has  an  average  sp.  gr.  of  0*92.  It  is 
colourless,  and  has  the  characteristic  odour  and  taste  of  the  nutmeg.  It 
is  composed  of  a  hydrocarbon,  lighter  than  water,  and  an  oxygenised 
portion  heavier  than  water.  It  contains  in  solution  more  or  less  of  a 
stearopten,  the  melting  point  of  which  is  212**  Fahr.,  and  subliming 
point  284°  Fahr. 

Essential  oU  of  olibanuTo,  The  gum  resin  olibanum  [Boswellia,  in 
Kat.  Hist.  Div.]  yields  about  four  per  cent,  of  a  colourless  essential 
oil,  having  somewhat  of  the  odour  of  oil  of  turpentine,  but  more  agree- 
able.   Its  density  is  0'866. 

Essential  oil  of  onion  contains  sulphur,  and  is  probably  identical  with 
oil  of  garlic  [Garlic,  Oil  of.] 

Essential  oil  of  orange-flower.  Oil  of  nerolL  Obtained  by  distilling 
the  flowers  with  water.  It  is  at  first  colourless  but  on  exposure  to 
light  soon  becomes  red.  It  appears  to  be  composed  of  two  oils,  one 
of  which  has  an  extremely  pleasant  odour,  and  is  unusually  soluble  in 
water,  the  other  unusually  insoluble  in  water. 

Essential  oU  of  orange4eaf  is  obtained  from  the  leaves  of  the  bitter 
and  sweet  orange.     It  is  met  with  in  commerce  under  the  name  of 


essence  de  petit  grain.    Except  in  odour,  it  probably  differs  but  little 
from  the  oil  obtained  from  the  rind  of  the  fruit. 

Essential  oil  of  orange-peel  has  a  peculiar  odour,  but  in  chemical  com- 
position, vapour-density,  &o,,  it  is  identical  with  essential  oil  of  lemoo. 
[Lemon,  essential  oil  of]. 

Essential  oil  of  origanum.    See  Essential  oil  of  marjoram. 

Essential  oil  of  parsley.  Procured  from  the  seeds  [Pbtroselinum,  in 
Nat.  Hist.  Drv.]  It  contains  a  hydrocarbon,  isomeric  with  oil  of  tur- 
pentine, the  boiling  point  of  which  is  820**  Fahr.,  and  a  resinous  portion 
containing  oxygen. 

Essential  oil  ^partridge-berry.     See  Essential  oU  of  vintergreen. 

Essential  oil  ofpennyroyaL  This  oil  has  a  boiling  point  between  360" 
Fahr.  and  870°  Fahr.  Its  chemical  composition  seems  to  be  the  same 
as  that  of  laurel  camphor  {C^  H^  0.).  It  is  present  in  the  herb 
[Mentha  PuUgium,  in  Nat.  Hist.  Drv.J  to  the  extent  of  about  one  per 
cent.     Its  sp<  gr.  is  about  0*925. 

Essential  oil  of  pepper  {white  or  UacJc).  Pepper  owes  its  pungency  to 
an  essential  oil  having  the  same  composition  as  oil  of  turpentine. 
Boilmg  point,  388'  Fahr.  Sp.  gr.,  0*864.  Vapour-density,  4*73.  The 
oil  absorbs  hydrochloric  acid  gas,  and  gives  with  it  a  crystalline 
camphor.    [Piper  nigrum,  in  Nat.  Hist.  Drv.] 

Essential  oil  of  peppermint,    [Peppermint,  Essential  oU  of] 

Essential  oil  of  petit  grain.    See  Essential  oil  of  orange-leaf. 

Essential  oil  of  peucedanum.  The  fresh  leaves  [Peuceoanum  Oreosdi- 
num,  in  Nat.  Hist.  Drv.]  contains  an  essential  oil  somewhat  resembling 
that  of  juniper.  Boiling  point,  825°  Fahr.  Sp.  gr.,  0*848.  It  contains 
a  hydrocarbon  similar  to  oil  of  turpentine,  and  a  small  quantity  of  an 
oxidised  portion. 

Essential  oil  of  pimento  or  allspice,    [Caryofhyllic  Acid.] 

Essential  oil  of  pimpernel.  The  root  of  the  common  bumet  [San- 
GUisoRBA,  in  Nat.  Hist.  Drv.]  furnishes  a  blue-coloured  essential  oil. 

Essential  oil  of  pine-apple  is  the  butyrate  of  oxide  of  ethyl  or 
butyric  ether.    [Butyric  Acid.] 

Essential  oil  of  poplar.  Obtained  on  distilling  with  water  the  non- 
expanded  flowers.  [PoPULUS  nigra,  in  Nat.  Hist.  Div.]  It  is  colour- 
less, of  an  agreeable  odour,  and  heavier  than  water. 

Essential  oil  of  ptychotis  ajowan  [Ptyohotis,  in  Nat.  Hist.  Div.]  is 
obtained  from  the  seeds,  which  contain  between  five  and  six  per  cent. 
It  is  composed  of  a  hydrocarbon  isomeric  with  oil  of  turpentine,  and  a 
stearopten  that  crystallises  in  beautiful  oblique  or  rhombohedral  crjrs- 
tals.  On  exposing  the  oil  to  the  air  in  a  shallow  vessel  these  crystals 
may  be  obtained  of  considerable  size.  They  are  Very  similar,  if  not 
identical,  with  Thymol.  The  Ptychotis  is  well  known  in  India  as  an 
aromatic  under  the  name  of  ajowan  or  ajwain. 

Essential  oil  of  radish.  The  seeds  of  the  common  garden  radish 
[Raphanus  sativus,  in  Nat.  Hist^Div.]  furnish  a  colourless  oil,  heavier 
than  water,  and  containing  sulphur.  It  is  probably  the  sulphide  or 
the  sulphocyanide  of  allyl. 

Essential  oil  of  ravensara.  [Evodia,  in  Nat.  Hist.  Div.]  Very  nmilar 
to,  and  sometimes  substituted  for,  oil  of  cloves. 

Essential  oil  of  rhodium.  The  root  of  Canary  rosewood.  Genista 
canariensis,  yields  bv  distillation  this  essential  oil.  It  is  of  a  light 
yellow  colour,  but  by  keeping  becomes  red;  100  lbs.  of  root  yield 
about  1^  oz.  of  oiL 

Essential  oil  of  rosemary,  prepared  by  distilling  with  water  the  tops 
of  the  plant.  [Rosmarinus,  in  Nat.  Hist.  Drv.]  It  is  colourless,  and 
has  the  characteristic  taste  and  odour  of  the  herb.  Its  sp.  gr.  is  gene- 
rally about  0*897,  and  boiling  point  865*'  Falir.  It  appears  to  be  a 
mixture  of  hydrocarbon,  oxygenised  oil,  and  stearopten,  in  variable 
proportions. 

Essential  oil  {or  attar)  of  roses,    [Attar  of  Roses.]  | 

Essential  oil  of  rue  is  capric  or  rutic  aldehyde.    [RuTio  Acn>.3 

Essential  oil  of  saffron,  Tellow,  heavier  than  water.  By  exposure 
to  air  is  converted  into  a  solid  crystalline  substance.  [Crocus  sativus, 
in  Nat.  Hist.  Div.] 

Essential  oil  of  sage.  Obtained  on  distilling  sage-leaves  with  water. 
It  contains  a  hydrocarbon  and  an  oxygenised  portion.  Nitric  acid 
oxidises  it  to  a  crystalline  body,  having  the  odour  and  composition  of 
laurel  camphor.     [Salvia  oj^cinalis,  in  Nat.  Hist.  Div.] 

Essential  oU  of  sandal-wood  is  procured  by  distilling  the  wood  [Ptero- 
CARPUS  santalinus;  in  Nat.  Hist.  Div.]  with  water.  The  yield  is  gene- 
rally about  two  per  cent.  It  is  sometimes  substituted  for  oil  of 
rhodium  and  attar  of  roses. 

Essential  oil  of  sarsaparilla.  In  an  experiment  described  by  Pereira 
('Materia  Medica,'  p.  1168),  140  lbs.  of  sarsaparilla  root  distilled 
with  water  yielded  a  few  drops  of  an  essential  oil  having  the  odour 
and  acrid  taste  of  the  root,  soluble  in  alcohol,  and  heavier  than 
water. 

Essential  oU  of  sassafras.  The  wood  [Sassafras,  in  Nat.  Hist.  Div.] 
yields  on  distiUation  with  water  a  light  yellow  oil,  of  acrid  taste  and 
characteristic  odour.  Sp.  gr.  1*094.  On  exposure  to  intense  cold, 
large  quantities  of  crystals  are  obtained  from  it.  These  have  the 
formula  C^HjqO^.  Bromine  acts  violently  on  oil  of  sassafras,  giving 
rise  to  a  crystalline  substitution  product  having  the  formula 
C,o(H,Br.)0,. 

Essential  oil  of  savin.    The  fresh  tops  or  berries  [Juniperus  sabina, 
in  Nat.  Hist.  Div.]  yield  an  essential  oil  of  sp.  gr.  0*915.     It  has  the 
same  composition  and  boiling  point  as  oil  of  turpentine  (C^H^q), 
-'^—-^ ^.^ 
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Euential  oU  of  teurvy-grau  oontaiiia  the  Bulphocyanide  of  allyL 
[Mustard,  Oil  of.]    [Coohlkaria  officinalis,  in  Nat.  Hist.  Div.] 

SueMticU  oil  of  sennet  Exists  in  the  leaves  in  rather  small  quantity. 
Eztraoted  by  distillation  with  water.  It  has  a  nauseous  odour  and 
taste.    [Cassia,  in  Nat.  Hist.  Diy.]    [Ssmna.] 

JBttential  oil  of  apearmint.  The  herb  [Meiitha  viridit,  in  Nat.  Hist. 
Diy.]  furnishes  not  more  than  about  two-tenths  per  cent,  of  an  oil  of 
sp.  gr.  0*914.  Its  oolour  is  pale  yellow,  deepening  by  age.  It  is  nearly 
identical  with  oil  of  peppermint.    [PeppermimTj  £s$enHal  oil  of] 

Sneniial  oH  of  gpihe.  Foreign  oil  of  lavender.  [Lavandula  $piea,  in 
Nat.  Hist.  Div.]  It  is  chemically  the  same  as  the  true  oil  of  lavender 
(from  Lavandula  vera),  but  has  a  darker  green  colotir  and  less  grateful 
odour. 

JBatential  oil  of  ipikenard  is  another  name  for  the  so-called  essential 
oil  of  geranium.    See  Euential  oil  of  gran, 

Est^Hal  oU  of  spircBa.  The  flowers  of  meadow-sweet  (Reine  des 
Pr^),  [SpiBiBA  vlmaria,  in  Nat.  Hist.  Drv.]  yield  on  distillation 
with  water  an  essential  oil  containing  a  small  quantity  of  a  hydro- 
carbon isomeric  with  oil  of  turpentine,  but  consisting  chiefly  of  an 
oxygenised  body  (Cj^H^O^)  that  is  identical  with  hydride  of  salicyl 
(Cj JIaO,,H).  [Salicyl,  Hydride  of].  Its  specific  gravity  is  1-178, 
vapour-density  4*276,  boiling-point  860®  Fahr. 

Essential  oil  of  star-anise  differs  in  odour,  but  is  otherwise  similar  to 
that  of  the  common  anise.  See  Essential  oil  of  aniseed.  [Illioium 
anisatwn,  in  Nat.  Hist.  Div.] 

Essential  oil  of  starch.  According  to  M.  Payen  ('Pharmaceutical 
Journal/  vol.  vii.  0.  S.  p.  87)  an  essential  oil  pre-exists  in  the  con- 
centric layers  of  the  grains  of  starch.  About  one  ten-thousanth  part  of 
the  starch  is  a  yellowish  ^liquid  oil,  having  the  characteristic  smell  of 
the  starch  in  a  high  degree.  Starch  contains  in  addition  a  concrete 
oily  matter  less  volatile  than  water.  The  fluid  oU  is  lighter  than 
water,  and  has  a  higher  vapour-tension. 

Essential  oil  of  sweet  bay.    See  Essential  oU  of  laurel-berries. 

Essential  oil  of  sweet  fiag.  The  rhizome  of  the  Acorus  calamus 
[Acorus,  in  Nat.  Hist.  Div.]  contains  one  per  cent,  of  an  essential 
oU  principally  composed  of  a  hydrocarbon,  but  also  containing  an 
oxygenised  portion.    Neither  have  been  thoroughly  examined. 

&sential  oil  of  tansy  is  of  a  pale  or  golden  yellow  colour,  sometimes 
green.  It  has  a  strong  nauseous  odour,  and  acrid  bitter  taste.  Sp. 
gr.  0'931.    [Tanacetum,  in  Nat.  Hist.  Dnr.] 

Essential  oil  of  tarragon.  The  tarragon  [Artemisia  dracunculus, 
in  Nat.  Hist.  Diy.]  furnishes  an  essential  oil  closely  allied  to  essential 
oil  of  aniseed. 

Essential  oil  of  tea.  Common  tea  [Thea,  in  Nat.  Hist.  Div.]  furnishes 
by  distillation  with  water  an  oil  lighter  than  water,  and  having  in  a 
high  dogree  the  characteristic  smell  of  the  tea.  The  odour  of  it  excites 
giddiness  to  such  an  extent,  that  it  may  be  said  to  be  powerfully 
poisonous.  The  major  part  present  in  the  fresh  leaves  is  dissipated  in 
the  drying  process  they  undergo. 

Essential  oil  of  tempUnum  is  the  name  given  to  an  essential  oil 
obtained  in  Hungary  by  distilling  with  water  the  young  branches  of 
the  dwarf  or  mountain  pine  [Pinus  pumiliOf  in  Nat.  Hist.  Div.]. 

Essential  oil  of  thyme.  By  distilling  with  water  common  garden 
thyme.  [Thymus  vulgaris,  in  Nat.  Hist.  Div.].  It  contains  a  hydro- 
carbon, and  an  oxygenised  portion.    [Thymene  ;  Thymol.] 

Essential  oil  of  tobacco.  By  the  dry  distillation  of  tobacco,  as  for 
instance  in  the  process  of  cigar  or  pipe  smoking,  an  essential  oil  is 
produced -that  is  one  of  the  most  violent  of  known  poisons.  By  the 
distillation  of  tobacco  leaves  with  water,  a  solid  volatile  oil  is  obtained 
having  odour  and  taste  characteritttic  of  the  drug.  [Nicotiana,  in 
Nat.  Hist.  Div].  ^ 

Essential  oil  of  tclu,  obtained  by  distillation,  is  mainly  a  hydrocarbon 
tdene.  It  absorbs  oxygen  when  exposed  to  the  air,  and  becomes 
resinified.  [Myrospermum  tduiferum,  in  Nat.  Hist.  Diy.]  [Balsams.] 

Essential  oil  of  turpentine.    [Turpentine.] 

Essential  oil  of  valerian.  The  root  [Valeriana  officinalis,  in  Nat. 
Hist.  Diy.]  contains  an  essential  oil  of  powerful  odour.  It  consists  of  a 
hydrocarbon  (C,oH)q)  isomeric  with  oil  of  turpentine,  and  identical 
with  bomd^ne  [Camphor],  and  of  an  oxygenised  portion  called 
valerol  (C^^Hj^OA  [Valerol.] 

Essential  ok  of  verbena.    See  Essential  oil  of  lemon-grass. 

EssenticU  oil  of  vittie  vayr  or  vetiver  may  be  obtained  from  the 
fibrous  roots  sold  by  perfumers  under  the  name  of  vittie  vayr.  On 
account  of  the  essential  oil  contained  in  them,  they  are  much  used  in 
India  for  scenting  apartments,  and  for  preserving  clothing  from  the 
attacks  of  insects.  They  are  the  roots  of  a  grass  (Andropogon  muricaius) 
closely  allied  to  thejEnglish  sweet  vernal  grass.  The  oil  contains  a  hydro- 
carbon (C^Hio)  and  an  oxygenised  portion.    It  is  lighter  than  water. 

EssenticU  oil  of  ufintergreen  may  be  extracted  from  the  flowers  of  the 
wintergreen  [Oaultheria  procumbens,  in  Nat.  Hist.  Diy.]  by  macera- 
tion in  alcohol,  or  in  ether.  Nine-tenths  of  it  are  gauUheric  acid 
(CioH,Oa)  the  salicylate  of  methyl  (C,*H,03C,H,0)  or  hydrate  of 
methyl-salicyl  (H0,C,4H^  (C,H,)  0.).  The  other  tenth  is  a  hydro- 
carbon, isomeric  with  oil  of  turpentine,  called  gauUherHene.  The 
latter  boils  at  320**  Fahr.,  vapour  density  4*92. 

EssentitU  oU  of  winter's  bark^  contains  a  pale  yellow  oil,  lighter  than 
water,  and  having  a  hot  acrid  taste.  [WiNTEBAOEiB,  JOrimys  unntera, 
in  Nat.  Hist.  Diy.] 


Egsential  oil  of  wormseed.    See  Essential  oil  of  chenopodium. 

Essential  oU  of  wormwood.  The  herb  [Artemisu  absinthium,  in  Nat. 
Hist.  Diy.]  yields  an  oil  that,  when  pure,  has  the  composition 
(C^ie^,)  sp.  gr.  0*978,  vapour-density  5'3.  It  is  evidently  isomerio 
with  laurel  camphor.    [Camphor.] 

Essential  oil  of  xanthbxylum.  The  Japanese  pepper  [Xanthoxylum 
piperitum,  in  Nat.  Hist.  Div.]  contains  a  hydrocarbon  (C^,  J  xaniho- 
xylene  to  which  the  odour  of  the  pepper  is  due,  and  a  stearopten 
(C^HgO^)  called  xanthoxylin. 

Essentud  oil  of  zedoary.  The  tubers  of  the  broad-leaved  turmeric 
[Curcuma  zedoaria,  in  Nat.  Hist.  Diy.]  yield  a  yellow,  somewhat 
opaque  oil  having  a  camphorous  odour  and  taste.  It  is  composed  of 
two  oils,  one  lighter,  the  other  heavier  than  water. 

ESSOIGNS,  Latin  Essonium,  French  &soigne  (apparently  from  the 
Latin  Exonerare),  is  the  allegation  of  an  excuse  for  non-appearance  by 
a  person  summoned  to  answer  an  action  at  law,  or  to  perform  service 
at  a  court  baron.  There  were  various  admitted  causes  of  such  excuse, 
such  as  iUness,  falling  among  thieves,  floods,  &c.  And  a  party  might 
essoign  himself  three  times  by  sending  a  substitute  to  explain  the 
reasons  for  his  non-appearances.  The  first  return  day  in  every  term 
was,  properly  speaking,  the  first  day  of  the  term;  and  on  that  day 
the  courts  formerly  sat  to  take  essoigns  or  excuses  from  such  as  did 
not  appear  to  the  summons  or  the  writ ;  wherefore  it  was  called  the 
essoign  day.  But  essoigns  have  become  almost  unknown  in  prac- 
tice. They  were  confined  to  real  and  mixed  actions.  Of  the  former 
only  three  now  remain,  and  these  three  are  rarely  resorted  to,  so  that 
the  learning  relating  to  essoigns  is  almost  lost. 

ESTATE,  in  Law,  signifies  that  title  or  interest  which  a  man  has  in 
lands,  tenements,  hereditaments,  or  other  eflects.  It  is  either  real, 
comprising  lands,  tenements,  and  hereditaments  held  or  enjoyed  for  an 
estate  of  freehold ;  or  personal,  comprising  interests  for  terms  of  years 
in  lands,  tenements,  and  hereditaments,  and  property  of  every  other 
description.  Personal  estate  [Chattels]  goes  to  the  executors,  and  is 
primarily  liable  for  payment  of  debts. 

Real  estate  may  be  considered  under  three  heads :  —  ( 1 )  the 
quantity  of  estate,  t.  e.,  the  amount  of  interest  in  the  owner ;  (2)  the 
time  when  that  interest  is  to  commence;  and  (8)  the  quality  of  estate, 
or  the  mode  in  which  it  is  to  be  enjoyed. 

1.  All  real  estates  not  being  of  copyhold  tenure  [Copyhold],  cr 
what  are  called  customary  freeholds,  are  either  of  freehold  or  less  than 
freehold.  The  former  may  be  divided  into  two  kinds ;  freeholds  of  in- 
heritance, and  freeholds  not  of  inheritance.  Freeholds  of  inheritance 
admit  of  a  further  subdivision,  into  inheritances  absolute,  called  fee 
simple,  and  inheritances  limited,  called  qualified  or  base  fees,  and 
fees  conditional  A  freehold  of  inheritance  absolute  of  fee  simple 
is  the  largest  estate  which  the  law  allows  to  a  subject;  the  owner 
may  freely  dispose  of  it  to  whom  he  pleases  in  his  lifetime  by  deed 
or  by  will,  and  if  he  dies  without  making  any  disposition,  it  descends 
to  such  of  his  kindred  as  the  law  marks  out  as  his  heir. 

A  qualified  or  base  fee  has  some  qualification  or  limit  azmexed, 
which  may  determine  the  estate,  as  in  the  instance  of  a  grant  to  A  and 
his  heirs  tenants  of  the  manor  of  Dale.  Whenever  A  or  his  heirs  cease 
to  be  tenants  of  t^t  manor,  their  estate  is  entirely  determined,  though 
during  its  continuance  the  proprietor  has  the  same  rights  and  privi- 
leges as  if  he  were  absolute  tenant  in  fee  simple. 

A  conditional  fee  at  common  law  was  a  fee  restrained  to  some  parti- 
cular heirs  exclusive  of  others,  as  to  a  man  and  the  heirs  male  of  his 
body,  by  which  limitation  his  lineal  heirs  female  and  collaterals  were 
excluded ;  and  this  is  the  origin  of  estates  tail  It  was  held  that  if  the 
donee,  in  the  case  supposed,  had  no  heirs  male  of  his  body,  or  if,  after 
a  male  child  was  bom,  no  alienation  were  made,  the  land  should  revert 
to  the  donor  on  the  &ilure  of  heirs  male  of  the  donee's  body  :  in  fact 
for  all  purposes  of  alienation  it  was  a  fee  simple,  on  condition  that  the 
donee  had  male  issue ;  for  it  is  a  rule  of  law,  that  when  any  condition 
is  performed  it  is  thenceforth  entirely  gone,  and  the  thing  to  which  it 
was  annexed  becomes  absolutely  and  wholly  unconditional  The 
nobility,  however,  being  anxious  to  preserve  their  estates  in  their  own 
families,  procured  the  Stat.  Westm.  the  Second,  18  Ed.  I.,  o.  1,  com- 
monly called  the  Statute  de  Donis  Conditionalibus,  to  be  made,  which 
enacted  that  the  will  of  the  donor  should  be  observed,  and  that  the 
land  should  go  to  the  heirs  specified,  if  there  were  any,  or  if  none, 
should  revert  to  the  donor.  Thus  the  donor  acquired  an  estate  in 
reversion,  which  could  only  be  allowed,  consistently  with  the  nature  of 
estates  in  reversion,  by  considering  the  conditional  fee  to  be  changed 
into  a  limited,  or,  as  it  is  called  in  technical  language,  a  particular 
estate.  This  kind  of  estate  was  called  an  estate  tail,  from  the  word 
talliare,  to  cut,  being  as  it  were  a  portion  of  the  whole  fee.  Means 
were  soon  however  discovered  by  tiie  ingenuity  of  the  lawyers  to 
enable  the  donee  and  his  heirs  of  the  specified  description  to  cut  off  the 
entail,  as  it  was  called.    [Conveyance  ;  Fine  ;  Recovery.] 

A  freehold,  not  of  inheritance,  is  an  estate  which  the  owner  has  for 
his  own  life  only,  or  the  life  of  some  other  person,  or  until  the  happen- 
ing  of  some  uncertain  event.  The  following  are  instances  : — ^A  gift  to 
A  until  B  returns  from  Rome ;  but  if  the  gift  had  been  to  A  and  his 
heirs  until  B  returns  from  Rome,  the  estate  would  have  been  a  qualified 
or  base  fee ;  and  if  B  had  died  without  returning  from  Rome,  would 
have  become  a  fee  simple  absolute.  Some  freeholds  not  of  inheritance, 
arise  from  operation  of  law,  as  tenant  in  tail  after  possibility  of  issue 
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eztinct,  which  la  where  an  estate  is  limited  to  A  and  the  heirs  of  his 
body  to  be  begotten  on  the  body  of  B  his  wife,  which  is  called  an  estate 
tail  special  (as  distinguished  from  an  estate  tail  general,  t.  e.  to  A  and 
the  heirs  of  his  body,  without  specifying  the  woman  from  whom  they 
must  spring).  If  B  dies  without  children,  A  is  no  longer  tenant  in  tail, 
but  tenant  in  tail  after  possibility  of  issue  extinct,  and  is  regarded  by 
the  law,  as  to  the  duration  of  his  estate,  as  simple  tenant  for  life. 
As  to  tenant  by  courtesy  and  tenant  in  dower,  see  Courtesy  and 
Dower. 

Of  estates  less  than  freehold  there  are  three  kinds — estates  for  years, 
at  will,  and  by  sufferance.  An  estate  for  years  (which  includes  an 
estate  from  year  to  year)  is  personal  property,  and,  like  other 
chattels  [  Chattels  ],  upon  the  death  of  the  owner,  without  hav- 
ing disposed  of  it  in  his  lifetime,  devolves  upon  his  executors  or 
administrators.  An  estate  at  will  arises  where  a  man  lets  lands  to 
another  expressly  at  the  will  of  both  parties  or  without  limiting  any 
certain  estate ;  either  party  may  put  an  end  to  the  tenancy,  though, 
for  the  sake  of  general  convenience,  the  courts  strive  to  construe  them 
as  tenancies  from  year  to  year,  for  the  purpose  of  rendering  a  six 
months'  notice  necessary  to  their  determination.  An  estate  by  suffer- 
ance arises  where  a  tenant,  who  has  entered  by  lawful  title,  continues 
in  possession  after  his  intrest  has  determined  :  this  estate  may  be  put 
an  end  to  at  any  time  by  thelawful  owner,  though,  after  acceptance  of 
rent,  the  law  would  consider  it  as  a  tenancy  from  year  to  year,  as  in 
the  case  of  a  tenancy  at  will. 

Neither  of  these  two  last  estates  confers  any  power  of  alienation. 
All  these  estates,  real  and  personal,  freehold  or  less  than  freehold, 
freeholds  of  inheritance  or  not  of  inheritance,  may  become  subject  to 
another  qualification,  and  be  called  estates  upon  condition,  being 
such  whose  existence  depends  upon  the  happening  or  not  happening  of 
some  uncertain  event  whereby  the  estate  may  be  either  originally 
created  or  enlarged  or  finally  defeated.     [Condition  ;  MoBTaAOE.] 

2.  Estates  are  either  in  possession  or  in  expectancy. 

The  former  kind  of  estate  requires  no  explanation  here.  The  latter, 
involving  some  of  the  nicest  and  most  abstruse  learning  in  English 
law,  are  divided  into  estates  in  remainder  and  reversion,  and  by 
executory  devise  or  bequest ;  and  again,  remainders  are  divided  into 
estates  in  remainder  vested  or  contingent.  [Remainder  ;  Reversion.] 
An  executory  devise  or  bequest  is  such  a  limitation  of  a  future  estate 
or  interest  in  lands  or  chattels  as  the  law  admits  in  the  case  of  a  will, 
though  contrary  to  the  rules  of  limitation  in  conveyances  at  common 
law.  It  is  only  an  indulgence  allowed  to  a  man's  last  will  and  testa- 
ment, where  otherwise  the  words  of  the  will  would  be  void;  for 
wherever  a  future  interest  is  so  limited  by  a  will  as  to  fall  within  the 
rules  laid  down  for  the  limitation  of  contingent  remainders,  such  an 
interest  is  not  an  executory  devise,  but  a  contingent  remainder. 
[Will.]  ^ 

8.  Estates  may  be  enjoyed  in  four  ways;  in  severalty,  in  joint 
tenancy,  in  coparcenary,  and  in  common. 

An  estate  in  severalty  is  when  one  tenant  holds  it  in  his  own  right 
without  any  other  person  being  joined  with  him. 

An  estate  in  joint  tenancy  is  when  an  estate  is  granted  to  two  or 
more  persons  at  the  same  time,  in  which  case  the  law  construes  them 
to  be  joint  tenants,  unless  the  words  of  the  grant  expressly  exclude 
such  construction ;  they  have  unity  of  interest,  of  title,  of  time  of 
vesting,  and  of  possession,  and  upon  the  decease  of  one,  his  whole 
interest,  unless  disposed  of  by  him  in  his  lifetime,  remains  to  the 
survivor  or  survivors. 

An  estate  in  coparcenary  is  when  an  estate  of  inheritance  descends 
from  the  ancestor  to  two  or  more  persons,  who  are  called  parceners, 
and  amongst  parceners  there  is  no  survivorship. 

An  estate  in  common  is  when  two  or  more  persons  hold  properijy, 
by  distinct  titles  and  for  different  interests,  but  by  imity  of  possession. 

All  these  three  last-mentioned  modes  of  joint  and  undivided 
possession  may  be  put  an  end  to  by  the  parties  interested,  either  by 
prescribed  modes  of  conveyance  or  by  partition.    [Partition.] 

Estates  are  also  legal  or  equitable.  It  is  a  legal  estate  when  the 
owner  is  in  the  actual  seisin  or  possession,  and  also  entitled  to  the 
beneficial  interest  himself  or  in  trust  for  some  other  person.  An 
equitable  estate  is  when  some  other  person,  and  not  the  person  who  is 
the  actual  and  legal  owner,  is  entitled  to  the  beneficial  interest  of  the 
property  of  which  that  other  is  in  possession.  The  power  of  the 
beneficial  owner  over  his  equitable  estate  is  as  complete  a£  if  he  were 
possessed  of  the  legal  estate.    [Trust  ;  Equity.] 

ESTHER,  The  Book  of,  a  canonical  and  historical  book  of  the  Old 
Testament,  placed  after  that  of  Nehemiah,  but  coming  chronologically 
between  the  6th  and  7th  chapters  of  Ezra.  It  is  thus  denominated 
from  the  Persian  name  of  the  Jewish  woman,  Hadaasah,  whose  history 
it  relates.  She  was  an  orphan  niece  and  adopted  daughter  of  Mordecai, 
from  a  Benjamite  family  of  the  Babylonian  captives  of  Nebuchad- 
nezzar (ii.  6-7).  The  scene  of  the  narration  is  in  the  city  Shusan, 
or  Susa,  now  Sus  (not  Shuster,  as  stated  by  Dr.  Adam  Clarke— see 
'  Trans.  Geog.  Soc.,*  vol.  iii.),  which,  throughout  the  book,  is  in  English 
mistranslated  Shuahan  the  palace,  though,  in  the  Septuagint  version, 
^  18  nghtly  iy  ^o6croif  rp  w6\u,  that  is,  "  in  Susa  the  city."  Augustine, 
Epiphanius,  and  Isidore,  supposed  the  author  to  have  been  Ezra. 
Euscbiuii  assigns  a  later  date.  Some  writers  have  attributed  it  to 
the  hjgh-pnest  Joachim ;  others  belieye  it  to  have  been  composed  by 


the  Jewish  synagogue,  to  whom  Esther  and  Mordecai  wrote  (ix.  20-29) ; 
but  by  Uie  greater  number  Mordecai  himself  is  thought  to  be  the 
author,  and  Ellas  Levita,  in  his  '  Mass.  Hamum,'  asserts  this  to  be  ft 
fact  unquestionable.  St.  Hieronymus  and  several  other  fathers  regarded 
this  book  as  wholly  unoanonical,  because  the  name  of  Qod  or  religion 
is  not  once  mentioned  or  alluded  to,  and  they  have  been  followed  by 
some  modem  writers,  as  Cajetan  and  De  Lyra ;  but  the  Coimcil  of 
Trent  pronounced  it  to  be  wholly  canonical ;  and  while  the  Protestant 
churches  admit  into  the  canon  only  what  is  found  in  the  Hebrew 
copies,  that  is,  as  far  as  to  the  end  of  the  third  verse  of  chapu  x.,  the 
Greek  and  Roman  churches  use  as  canonical  the  Greek  vendon  and 
Latin  Vulgate,  which  contain  each  ten  more  verses  of  chap.  x.  and  six 
additional  chapters.  By  the  Jews  the  book  has  been  always  considered 
as  one  of  the  most  precious  of  their  sacred  scriptures,  and  as  a  perfectly 
authentic  history  of  real  events  which  took  place  about  B.o.  519.    They 

call  it  nb^!lD»  Megilah,that  ia.  The  Volume,  and  hold  it  in  the  highest 

estimation ;  believing  that  whatever  destruction  may  happen  to  the 
other  scriptures,  Esther  and  the  Pentateuch  will  always  be  preserved 
by  a  particular  Providence.  Copies  exist  in  the  Hebrew,  Syriac, 
Chaldaic,  Greek,  and  Latin,  each  of  which  widely  differs  from  the 
others,  and  all,  especially  the  Greek  and  Chaldaic,  are  greatly  different 
from  the  Hebrew.  The  Chaldaic  text  contains  five  times  more  than 
the  Hebrew,  and  a  notice  of  the  various  readings  would  fill  a  large 
volume.  (See  the  London  Polyglot  Bible.)  Commentators  differ 
much  in  determining  to  which  of  the  Persian  and  Median  kings  belongs 
the  name  of  Ahasuerus,  whose  kingdom  extended  from  India  to 
Ethiopia  over  127  provinces  (i.  1).  Some  suppose  him  to  be  Darius 
Hystaspes,  Scaliger  and  Jahn  say  Xerxes.  By  Capellus  he  is  identified 
with  Ochus,  and  b^  Archbishop  Usher  with  Darius  the  son  of 
Hystaspes.  Dean  Pndeaux  and  Dr.  Adam  Clarke  with  greater  proba- 
bility take  him  to  be  Artaxerxes,  who  received  the  cognomen  of 
Longimanus,  or  Longhanded.  To  the  objections  that  have  been  made 
that  the  book  is  a  fiction,  Eichhom  has  satisfactorily  replied,  proving 
that  it  rests  upon  an  historical  ba^iB ;  and  as  to  its  not  beins:  included  in 
some  Usts  of  the  canonical  books  of  the  Hebrews,  that  may  have  arisen 
from  its  having  been  joined  to  some  other  book,  as  that  of  Ruth  was 
to  Judges,  Nehemiah  to  Ezra,  and  Lamentations  to  Jeremiah.  The 
author  of  the  second  book  of  Maccabees  recognises  its  authority  by 
fixing  the  day  for  the  deliverance  of  the  Jews  from  the  Syrian  on  the 
day  before  Mardocheus*  day;  and  Josephus  says  that  the  feast  of 
Esther  was  celebrated  by  the  Jews  throughout  the  habitable  world. 

This  signal  revenge  of  Hainan's  intended  destruction  of  the  Jews  in 
Persia  has  ever  since  been  commemorated  (ix.  21-28)  on  the  14th  and 
15th  days  of  the  month  Adar,  in  the  Jewish  '  Feast  of  Purim,'  that 
is,  in  Persian,  the  lots  ;  with  reference  to  those  which,  on  this  occasion, 
were  cast  before  Haman  (ch.  iii.  7 ;  ix.  26).  It  is  here  worthy  of 
remark,  that  the  word  which  in  the  authorised  version  is  repeatedly 
translated  gaUmm,  should  properly  be  cro99  or  tree.  Hence  it  was  that 
in  the  first  ages  of  Christianity,  the  Jews,  when  celebrating  this  feast 
of  Purim,  were  accused  of  deriding  the  Christian  crucifixion,  in  abusing 
and  setting  fire  to  an  effigy  of  Haman  affixed  to  a  lofty  wooden  <to9»  ; 
a  custom  which,  on  this  accoimt,  was  abolished  in  the  Roman  Empire 
by  the  decrees  of  Justinian  and  Theodosius.  That  the  names  of  God 
or  Lord  are  not  mentioned  in  the  book,  is  certainly  a  singular  ^t, 
but  the  whole  tendency  of  the  book  is  pious ;  it  shows  the  continued 
action  of  the  Divine  Providence  in  preserving  a  race  from  whom  the 
Messiah  was  to  spring ;  and,  though  not  mentioned,  the  presence  and 
the  intervention  of  God  is  throughout  made  to  be  felt. 

ESTOPPEL,  an  impediment  or  bar  to  a  right  of  action,  arising  from 
a  man's  own  act,  or  the  act  of  some  person  through  whom  he  claims. 
There  are  three  kinds  of  estoppeL  1.  By  matter  of  record ,  li^  letters 
patent,  pleading,  &c  Thus  in  an  action  against  a  patentee  by  his 
assignee,  the  patentee  is  estopped  from  pleading  that  the  patent  is 
invfdid. 

2.  By  matter  o/  writing,  as  by  deed,  &&,  parties  and  privies  are 
estopped  from  alleging  any  thing  contraiy  to  the  deed. 

S.  By  matta'  in  pais  (in  the  country),  that  is,  transactions  between 
the  parties  not  evidenced  by  record  or  writing,  as  livery,  entry,  accept- 
ance of  rent,  &c.  Thus  after  acceptance  of  rent  a  landli  rd  cannot  treat 
his  lessee  as  a  trespasser. 

ESTOVERS.  Spelman,  in  his  Law  Glossary,  says  that  this  word 
is  derived  from  the  French  ^toffe,  and  that  from  itoffer,  which  is  to 
supply  with  necessaries,  and  is  of  the  same  signification  as  the  Saxon 
won!  bote.  In  legal  phraseology  it  is  the  liberty  which  the  owner  of 
an  estate  for  life  as  well  as  a  tenant  for  years  (in  the  absence  of  any 
stipulation  to  the  contraxy)  possesses  of  taking  a  reasonable  and  neces- 
sary supply  of  wood  from  the  estate  for  the  use  or  furniture  of  his 
house  or  farm,  and  this,  according  to  the  use  to  which  it  was  applied, 
was  either  caUed  house  bote,  plough  bote,  cart  bote,  or  hedge  bote. 
Home  bote  is  a  sufficient  allowance  of  wood  to  build  or  repair  the  house, 
or  to  bum  in  it,  which  latter  is  also  sometimes  called  Jire-bott  ;  plough- 
bole  or  cart  bote  is  the  wood  employed  in  the  making  or  repairing  all 
instruments  of  husbandry,  as  carts  and  ploughs,  harrows,  rakes,  &c. ; 
hedge  bote  or  hay  bote  for  repairing  hedges,  fences,  pales,  stiles^  and 
gates,  and  to  secure  inclosures. 

If  a  tenant  takes  more  than  is  needful  for  these  purposAS  he  may 
be  punished  for  waste,  as  if  he  cuts  down  wood  to  burn  when  he  htm 
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sufficient  dead  wood  upon  the  estate ;  and  a  tenant,  although  he  may 
cut  down  and  take  sufficient  wood  to  repair  pales  and  fences  as  he 
found  them,  cannot  do  so  to  make  new  ones. 

A  rector  may  also  cut  down  wood  for  the  repair  of  his  parsonage- 
house  or  Ihe  chancel,  and  eyen  for  an^  old  pews  which  belong  to  the 
rectory ;  and,  like  oUier  tenants  for  hf e,  he  is  entitled  to  estoveiB  for 
repairing  the  bams  and  out-houses  belonging  to  the  parsona^ 

Bracton  uses  the  word  estovers  in  a  different  sense,  viz.,  as  the 
sustenance,  which  a  man  committed  for  a  felony  is  to  have  out  of  his 
lands  and  goods  for  himself  and  family  during  his  imprisonment ;  it 
also  occius  in  the  statute  6  Ed.  I.  c.  8,  as  an  allowance  of  meat  or 
cloth ;  but  the  more  common  and  usual  signification  hj  which  it  is 
known  to  lawyers  has  been  already  stated.  { WoodfaU^  Landlord  and 
Tenant ;  Comyn.) 

ESTRA'NGELO,  or  ESTRANGHELO,  is  the  name  of  the  most 
ancient  of  the  three  kinds  of  characters  used  in  writing  the  Aramsoan 
or  Syriac  languaga  The  alphabet  so  called,  of  which  there  is  a  copy 
in  the  Prolegomena  to  Walton's  'Polyglot/  p.  11,  is  distinguished  by 
the  stiffiiees  and  angular  forms  of  the  letters  from  that  found  in  all 
printed  Syriac  books,  which  is  denominated  facitto  (that  is,  simple),  or 
sertto  (linear).  A  character  nearly  resembling  ^e  Estranghelo  is 
stated  to  be  still  commonly  used  in  writing  by  the  Nestorians  and  some 
of  the  Melchitee.  It  is  beueved  to  have  been  originallv  common  to  all 
the  nations  or  tribes  speaking  any  Chaldaic  dialect.  The  Syriac  gram- 
marians also  enumerate  a  &ird  alphabet,  which  they  designate  the 
eefifo  (meaning  the  duplicated),  or  the  messttariono  (the  split) ;  but 
this  is  merely  an  alphabet  of  what  we  should  call  open  letters,  used 
for  omamentsd  purposes. 

See  '  Grammatica  Syriaca,  sive  Chaldaica,  Georg^  Michaelis  Amirse 
Edeniensis  h  Libano,'  4to,  Rom.  1596,  cap.  i.,  where  copies  of  all  the 
three  alphabets  are  given. 

ESTRAY,  any  valuable  tame  animal  found  wandering  at  large  within 
any  manor  or  lordship,  and  whose  owner  is  unknown.  Having  been 
impounded,  and  prochdmed  in  the  church  and  the  two  nearest  market- 
towns  on  a  market-day,  it  becomes,  if  not  claimed  in  a  year  and  a  day, 
the  absolute  property  of  the  king,  as  lord  paramount  of  the  soil,  though 
generedly  ihe  loi^  of  the  manor  or  liberty  is  the  special  grantee  of  the 
crown.  Animals  upon  which  the  law  sets  no  value,  as  a  dog  or  a  cat, 
or  such  as  are  of  a  wild  nat\u>e,  as  a  fox  or  a  wolf,  cannot  be  taken  as 
estrays.  Swans  may  be  taken  as  estrays,  but  no  other  fowl.  The 
king  or  the  lord  does  not  acqiure  the  absolute  property  in  the  estray 
until  the  full  expiration  of  the  year  and  a  day,  which  runs  from  the 
first  proclamation,  and  not  from  the  seizure;  therefore  if  it  escape 
before  the  time  to  another  manor  he  cannot  reclaim  it. 

The  king  or  the  lord  is  bound  to  take  care  of  the  estray,  and  find  it 
in  provision ;  he  must  not  use  it,  but  is  liable  to  an  action  for  so  doing, 
though  he  may  milk  a  cow  or  the  like,  for  that  tends  to  the  preser- 
vation of  the  animal,  and  is  necefisary.  The  owner  on  the  other  hand, 
if  he  claims  within  the  time  allowed,  must  pay  the  charges  of  finding, 
keeping,  and  proclaiming  the  estray. 

It  may  be  observed,  that  if  any  person  not  being  entitled  to  estrays, 
finds  and  takes  care  of  another's  property,  the  owner  may  recover  it  or 
its  value  without  being  obliged  to  pay  for  the  expenses  incurred  in 
keeping  it. 

ESTREAT,  from  the  Latin  word  exiractum,  is  a  true  copy  or  note 
on  the  rolls  of  a  court  of  some  original  writing  or  record,  especially  of 
fines  and  amerciaments  which  are  to  be  levied  by  a  bsiiliff  or  other 
officer.  In  all  cases  of  felony  or  misdemeanor  where  persons  bound  by 
recognisance  either  to  appear  themselves,  or  for  the  attendance  of  any 
witness  on  trials  of  felonies  or  misdemeanors,  neglect  to  do  so,  the 
9  |"~ecogni8ance  becomes  forfeited ;  an  officer  of  the  court,  whose  duty  it 
is  at  the  end  of  the  assize  or  session,  prepares  a  list  of  the  defaulters, 
and  when  the  same  has  been  approved  by  the  judge  presiding,  the  fine 
or  forfeiture  mentioned  in  the  recognisance  is  said  to  be  estreated  or 
certified  into  the  Exchequer,  and  process  is  awarded  for  its  recovery. 

These  fines,  when  levied,  are  paid  into  the  Treasury,  or  the  lords  of 
the  Ti-easury  may,  if  they  think  fit  previously  to  the  issuing  of  the 
process,  stay  the  execution  and  remit  the  fine. 

The  barons  of  the  Exchequer  were  also  empowered  by  a  standing 
writ  of  privy  seal  to  discharge,  mitigate,  or  compound  forfeitures 
estreated  into  the  Exchequer  from  other  courts ;  and  by  the  4th 
Geo.  III.  c.  10,  they  are  also  authorised,  upon  affidavit  and  petition, 
to  discharge  estreated  recognisances  and  forfeitures,  except  those 
incurred  before  justices  of  the  peace. 

ETCHING.    [Engravino.] 

ETESIAN  WINDS.    [Winds.] 

ETHAL,  a  substance  separated  from  spermaceti  bjr  Chevreul.  It  is 
a  solid,  fusible  at  nearly  the  same  point  as  spermaceti,  and  on  cooling 
ciystallises  in  plates.  It  is  insoluble  in  water;  but  in  alcohol  at 
150"  Fahr.  it  is  much  more  soluble  than  spermaceti.  Ethal  is  sus- 
ceptible of  union  with  various  bases,  with  which  it  forms  salts  or  soaps. 
[Cetyl,  Hydrate  of  cetyl.'] 

ETHALIC  ACID.    [Palmitio  Acid.] 

ETHALONB.    [Palmitonb.] 

ETHANIM,  Q'^IUnS'  like  Zif  and  Bul,>  an  andent  Hebrew  name  of 

the  month  called  now  Tisri,  the  first  month  of  the  civil  year.  These 
months  are  nowhere  named  in  the  Bible,  except  in  two  chapters  of  the 


first  book  of  Kings  :  Ethanim  is  in  ch.  yilL  ▼.  2,  and  it  is  there  called 
the  seventh  month  of  the  year,  which  place  it  held  in  the  calendar 
until  the  middle  of  the  4th  century  A.D.,  when  the  commencement  of 
the  year  was  altered  from  spring  to  autumn.  According  to  some  Jewish 
authorities  this  change  was  made  with  a  view  to  restoring  an  original 
form  of  the  calendar  said  to  have  been  in  use  from  the  creation  of  the 
world,  which  was  beUeved  to  have  occurred  at  the  autimwal  equinox ; 
and  this  appears  to  be  the  view  of  the  Chaldee  paraphrsst  of  the  verse 
above  mentioned,  who  renders  it "  In  the  month  which  they  [anciently] 
called  the  first  month,  and  which  is  now  the  seventh."  Buztorf ,  who 
quotes  this  passage  from  the  Tat^gun^  says  Uiat  the  old  usage  ceased 
after  the  Exodus. 

The  word  Ethanim  appears  to  be  derived  from  )/p'^K  strong,  rou^ 
It  b  also  said  to  signify  '  running  streams.'  There  is  no  evidence  of 
its  having  been  used  since  the  days  of  Nehemiah,  though  the  name 
Tisri,  now  in  use,  which  must  signify  'a  beginning/  from  the  root 

n^l27»  coidd  hardly  have  been  adopted  before  the  alteration  of  the 

calendar,  many  centuries  after  Nehemiah ;  and  even  if  we  stretch  our 
confidence  in  Uie  tradition  so  far  as  to  admit  of  a  more  ancient  calendar 
in  which  the  year  began  in  autiunn,  a  word  which  implies  '  beginning ' 
could  hardly  have  continued  in  use  for  the  appellation  of  a  month 
occurring  in  the  middle  of  the  year. 

ETHER,  Medical  Properties  of.  It  is  intended  here  only  to  notice 
the  medical  uses  of  ethers  long  known,  with  a  few  of  those  more  re- 
cently introduced.  The  first  to  be  treated  of,  after  giving  a  brief 
general  view  of  their  modes  of  action  on  the  human  system,  is  sulphuric 
ether,  which  is  always  understood  to  be  the  one  indicated  when  the 
term  ether  is  employed  absolutely.  The  German  chemists  and  thera- 
peutists designate^  them  naphihcBf  a  term  liable  to  cause  them  to  be 
confounded  with  bitumens.  Ethers  present  the  most  perfect  examples 
of  volatile  stimuIantB,  being  unequalled  for  rapidity  of  action,  when 
immediate  aid  must  be  imparted  to  the  muscular  system,  especially 
the  involuntary  muscles,  by  augmenting  the  nervous  power,  and  by 
quickening  its  development  Whether  they  effect  this  by  a  direct 
impression  on  the  nerves,  or  by  previous  absorption  into  the  circula- 
tion, it  is  veiy  difficult  to  determine,  since  most  of  them  are  absorbed 
so  rapidly  as  almost  instantly  to  mix  with  the  circulating  mass.  They 
bear  the  greatest  resemblance  to  alcoholic  stimulants ;  but  are  distin- 
guished by  more  instantaneous  efifecta.  These  however  are  more 
transient,  and  a  more  frequent  repetition  of  the  dose  is  therefore 
required.  Fatal  results  are  less  likely  to  follow  from  large  doses  of 
ether  than  of  alcohol,  a  fact  which  can  only  be  accounted  for  by  the 
excess  being  more  speedily  thrown  out  of  the  system,  especiaily  by 
pulmonary  and  in  some  degree  by  cutaneous  exhalations ;  for  the  more 
highly  carbonised  constitution  of  ether  would  lead  us  to  expect  a 
contrary  result.  This  furnishes  the  proper  guide  for  the  treatment  of 
cases  of  poisoning  by  them,  namely,  placing  the  patient  where  he  may 
respire  as  pure  air  as  possible,  and  in  the  light,  carrying  on  artificial 
respiration  if  needful,  occasionally  dashing  cold  water  on  the  face  and 
temples,  and  cautiously  using  venesection  or  cupping.  Transmitting  a 
galvanic  current  of  a  moderate  force  sdong  the  eighth  pair  of  nerves  is 
often  beneficial.  Perseverance  in  the  use  of  these  means  for  hours  is 
frequently  successful  Sulphuric  ether  is  the  most  powerful  of 
etherial  preparations,  and  therefore  of  diffusable  stimulants.  It  is 
distinguished  from  the  others  likewise  by  having  less  secondary 
effects  upon  the  system.  < Hence  it  is  more  employed  for  its  primary 
effects  than  for  both  primary  and  secondary  effects.  It  is  of  a  peculiar, 
strong,  penetrating,  rather  agreeable  odour ;  the  taste  is  at  first  cooling^ 
afterwards  hot,  leaving  a  feeling  of  dryness  in  the  mouth  and  throat. 
Its  volatility  is  very  great,  and  though  it  does  not  excite  redness  of 
the  mucous  membrane  of  the  stomach  in  a  moderate  dose,  yet  being 
quickly  changed  into  vapour  by  the  heat  of  that  organ,  it  causes  con- 
traction of  its  muscular  coat,  and  expulsion  of  gas,  thus  acting  as  a 
carminative,  or  it  produces  most  painful  distension  if  that  viscus  be 
not  powerful  enough  to  resist  its  local  action,  and  is  followed  by 
slight  cerebral  excitement,  and  even  a  feeling  similar  to  intoxication 
may  ,be  experienced,  which  however  soon  passes  off,  without  leaving 
any  marked  depression ;  though  a  disposition  to  sleep,  and  sometimes 
tendency  to  perspiration,  are  the  ultimate  consequences.  The  lungs 
are  the  conmion  channel  by  which  it  is  eliminated ;  this  ether  having 
less  influence  on  the  kidneys  or  skin  than  the  other  sorts.  If  spasm^ 
irregular  action,  or  debility  of  the  organs  of  circulation,  respiration,  or 
digestion,  existed  previous  to  its  administration,  these  generally  dis- 
appear speedily,  or  are  alleviated  by  its  use.  Hence  it  ranks  as  an 
antispasmodic  of  the  highest  kind.  It  is  tbtrefore  resorted  to  in  all 
cases  of  imminent  danger,  from  difficulty  of  breathing,  colic,  flatulence, 
and  deep  depression,  such  as  occurs  in  cholera  Asiatica,  or  the  later  stages 
of  fever.  In  relieving  paroxysms  of  asthma  it  is  unrivalled,  and  may  be 
inhaled  along  with  the  vapoiu*  of  warm  water,  or  by  being  dropped 
on  a  portion  of  sugar  held  between  the  teeth.  Like  all  stimulants, 
habit  diminishes  its  influence  on  the  system,  so  that  the  dose  requires 
to  be  greatljr  increased.  So  much  as  two  ounces  have  been  taken 
by  an  adult  m  twenty-four  hours.  This  is  hazardous,  and  the  neces- 
sity for  it  may  be  diminished  by  alternating  sulphuric  ether  with  some 
of  the  other  ethers,  which,  though  little  known  or  used  in  this  coimtry, 
are  found  veiy  effectual  by  the  German,  French,  and  American  prac- 
titioners.  An  increase  of  our  etherial  preparations  would  be  a  valuable 
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accession  to  our  curative  agents.  Economy  and  physiology  alike 
recommend  the  proceeding.  The  great  solvent  power  of  sulphuric 
ether  renders  it  an  eligiUe  menstruum  for  the  administration  of  a 
variety  of  articles ;  by  these  its  own  powers  are  heightened.  It  has 
aUo  been  attempted  to  take  advantage  of  its  power  in  this  respect, 
by  employing  it  in  cases  of  biliary  calculi,  not  merely  to  alleviate  the 
agonising  pain,  but  from  a  belief  that  it  would  dissolve  the  calculus, 
and  so  lessen  its  bulk.  Oil  of  turpentine  is  a  good  addition.  It  has 
also  been  reconmiended  against  tape-worm,  from  a  notion  that  the 
volatised  ether  would  greatly  annoy  the  worm,  and  allow  it  to  be 
easily  removed  by  a  dose  of  castor  oil  or  other  purgative.  This  is  not 
free  from  inconvenience  and  even  danger  to  the  feeble  persons  who  are 
infested  with  the  tape- worm.  The  antispasmodic  powers  of  ether  are 
much  increased  by  adding  tincture 'of  opium,  or  a  solution  of  the 
hydrochlorate  of  morphia.  This  combination  furnishes  the  most 
effectual  means  of  warding  off  a  paroxysm  of  hysteria  or  epilepsy,  if 
administered  promptly.  This  is  an  object  of  great  moment,  as  every 
fit,  if  allowed  to  take  place,  predisposes  to  a  recurrence  of  them. 
Externally,  eUier  is  applied  to  the  temples  to  relieve  nervous'  headaches; 
and  also  over  hernial  tumours,  in  order  that  by  the  cold  consequent 
on  its  evaporation  the  hernia  may  contract  and  be  reduced :  a  portion 
of  thin  oiled  silk  should  lie  interposed  between  the  ether  and  the 
skin. 

Sulphuric  ether  is  rarely  found  in  shops  perfectly  pure.  The  casual 
or  intentional  adulterations  iaterf  ere  more  with  its  chemical  properties 
as  a  solvent  of  various  substances  than  with  its  medicinal  powers. 
Time  however  resolves  it,  particularly  if  kept  in  the  Ught,  into  acetic 
acid  and  alcohol.  It  ought  therefore  to  be  recently  prepared,  and 
preserved  in  an  obscure  place.  The  Spirit  of  sulphuric  ether  is  only  a 
weaker  form,  with  some  etherial  oil,  of  the  pure  ether. 

Nitric  or  hyponitrous  ether  is  never  employed  pure  in  medicine, 
but  only  as  the  spirit  of  nitric  ether.  This  has  considerable  resem- 
blance to  the  sulphuric  ether,  but  is  more  miscible  with  water.  It 
likewise  has  more  marked  secondary  effects,  especially  on  the  kidneys 
and  skin.  Hence  it  is  much  employed  as  a  diuretic.  Its  impression 
on  the  organ  of  taste  is  aromatic,  sweet,  and  cooling,  and  it  is  known 
familiarly  as  the  Sweet  Spirit  of  Nitre.  Its  restorative  action  is  neither 
so  quick  nor  so  certain  as  that  of  sulphuric  ether ;  but  where  drop- 
sical efiEusions  co-exist  with  disease  of  the  heart,  it  merits  the  prefer- 
ence. It  is  charged  with  uncertainty  as  a  diuretic,  less  perhaps  from 
its  own  nature,  than  from  want  of  accurate  discrimination  of  the 
varieties  of  condition  both  of  the  system  at  Lirge  and  of  the  kidneys, 
when  diuretics  are  indicated,  and  from  the  very  common  error  of 
mingling  in  the  same  formula  medicines  of  very  opposite  modes 
of  action,  though  each  singly  may  be  a  diuretic.  [Diuretics.] 
The  vapour  of  this,  as  well  as  of  sulphuric  ether,  when  copious,  has 
proved  fatal  to  those  exposed  to  it.  All  bottles  contaimng  then! 
should  be  well  stopped  or  corked.  Sweet  spirit  of  nitre  is  a  useful 
addition  to  copail»,  both  as  aiding  to  convert  it  into  the  form  of 
mixture,  and  as  a  diuretic  for  diluting  the  acrimony  of  the  urine, 
where  copaiba  is  given  in  diseases  of  the  bladder  and  urethra.  (Christi- 
Bon.)^  Nitric  ether  is  often  fraudulently  added  to  malt  spirits  to  giye 
them  the  flavour  of  French  brandy.    (jParis.) 

Chloric  ether  is  also  markedly  diuretic.  It  is  a  most  valuable 
analeptic  in  the  sinking  stages  of  fevers,  in  asthma,  and  asthenic 
diseases  of  various  kinds. 

Acetic  ether  is  a  very  agreeable  stimulant,  possessing  a  grateful 
odour,  resembling  Rhine  wine,  and  a  cooling,  aromatic,  somewhat 
bitterish  taste.  Its  action  is  similar  to  that  of  the  other  ethers,  and 
ttiough  not  so  potent,  it  is  more  agreeable  to  take.  Its  long-continued 
use  however  oppresses  the  digestive  organs.  Nevertheless  it  deserves 
to  be  employed  in  adynamic  fevers,  its  action  on  the  skin  rendering 
it  very  advantageous.  In  tendencv  to  fainting  it  is  very  serviceable ; 
also  in  asphyxia.  In  some  local  affections  it  is  of  great  utility  applied 
in  the  form  of  vapour^  such  as  some  forms  of  deafness.  (See  Pilcher 
'  On  the  Ear.*) 

Phosphoric  ether  is  a  valuable  restorative  in  the  paralytic  stage  of 
fever. 

For  the  employment  of  sulphuiaic  ether  as  an  ansesthetic  agent, 
see  Chlorofoem,  and  the  work  of  Dr.  J.  C.  Warren  on  '  Etherization.* 
Boston,  U.S.,  1848. 

Collodion,  which  is  a  solution  of  gun-cotton  in  ether,  is  of  consider- 
able use  in  medicine.  As  a  means  of  excluding  the  air  from  cuts, 
cracks,  and  sores,  it  is  often  better  than  ointments.  It  lessens  the 
tendency  to  form  pits  and  depressions  of  the  skin  in  small  pox,  and  is 
very  effectual  in  stopping  profuse  bleeding  from  leech-bites. 

ETHER,  AMYLIC.    Synonymous  with  oxide  of  cmyl    [Amyl.] 

ETHER,  BUTYRIC.    [Buttle.] 

ETHER,  CAMPHORIC.    [Camphoric  Acid.] 

ETHEREAL  SALTS.  These  organic  bodies,  caUed  also  eOien  and 
Compound  Ethers,  are,  like  the  true  ethers,  formed  upon  the  model  or 
type  of  water ;  they  differ  however  from  the  ethers,  inasmuch  as  one 
of  the  radicals  replacing  hydrogen  is  a  negative  radical  Thus, 
formic  ether  consists  of  water,  in  which  one  of  the  equivalents  of 
hydrogen  is  replaced  by  the  positive  radical  ethyl,  and  the  remaining 
atom  of  hydrogen  by  the  negative  oxygenous  radical  f ormyL 


Formic  ether 


The  constitution  of  these  compounds  is  analogous  to  that  of  the  salta 
of  the  oxygen  acids  amongst  inorganic  bodies. 

Hie  ethereal  salts  are  produced  by  a  variety  of  processes;  for 
instance  by  the  reaction  of  the  alcohols  upon  the  hydrated  acids,  the 
anhydrous  acids,  or  the  chlorides  of  the  acid  radicals.  The  hydrated 
organic  acids  generally  require  the  intervention  of  sulphuric  or  hydro- 
chloric acid  to  etherify  them.  The  anhydrous  acids  are  more  easily 
etherified  than  the  hydrated.  Sometimes  hydrated  acid  may  1m 
etherified  by  heating  it  with  the  simple  ether  in  a  sealed  tube  to 
about  650**  Fahr.  This  is  the  case  with  the  butyric,  benzoic,  and 
palmytic  acids. 

The  ethereal  salts  are  generally  veiy  mobile  oolouriess  liquids, 
possessing  peculiar  and  often  very  agreeable  odours,  the  fragrance  of 
many  fruits  and  flowers  being  due  to  the  presence  of  small  quantities 
of  these  bodies.  They  are  neutral,  volatile,  and  generally  very  sparingly 
soluble  in  water.  Ammoniac  converts  many  of  these  ethereal  salts  into 
amides.    [For  the  nature  of  the  reaction  see  Amides.] 

The  above  remarks  refer  exclusively  to  monatonvic  ethereal  salts, 
that  is,  ethers  constructed  upon  the  model  of  the  double  molecule  of 
water ;  there  are,  however,  other  classes  of  ethereal  salts  derived  from 
bibasic  and  tribasic  acids,  and  which  are  termed  respectively  hiaUmie 
and  triiUomic  ethereal  salts.  The  biatomic  ethereal  salts  correspond 
to  the  quadruple  molecule  of  water,  thus  : 


H 
H 
H 


Water. 


c,o, 
c.o. 


04 


Oxalic  ether. 


Whilst  the  triatomic  ethereal  salts  are  constructed  upon  the  model  of 
the  sextuple  molecule  of  water,  thus : 


>^* 


C.H, 

C,H, 

C.H, 
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cy 
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Water. 


Cyanato  of  mcthyL 


A  peculiar 
It  boiLs  at 


The  biatomic  and  triatomic  ethereal  salts  are  produced  by  processes 
analogous  to  those  employed  for  the  preparation  of  the  monatomic 
ethereal  salts,  with  which  they  also  possess  great  similarity  of  pro- 
perties; A  detailed  description  of  these  ethers  is,  when  necessary, 
given  under  the  name  of  the  positive  radical  (Ethtl,  for  instance) 
which  they  contain. 

ETHERENE.    [Olepiant  Gas.] 

ETHERINE.  EtheroL  lAgkt  oU  of  ioine  (C^H,,?). 
oily  hydrocarbon,  formed  during  the  preparation  of  ether. 
526^  Fahr. 

ETHEROL.    [Etherinb.] 

ETHERONE.    Identical  with  Amtlene. 

ETHERS.  This  name  has  been  applied  in  chemistiy  to  three  distinct 
classes  of  bodies,  namely,  ls€;  to  a  series  of  compounds  constituted  like 

ether  /vinic  ether  n^n'  r  ^s) '  ^^'  ^  ^  ^^^^"^  ^^  bodies  formed  by  the 
union  of  organic  radicals  like  ethyl  with  the  halogens,  chlorine,  iodine, 
&c.ja8 

Iodide  of  ethyl        •        •        •        •    C^H^I 
Chloride  of  methyl      •        •        •    •    C,H,G1'; 

and  3rd,  to  a  family  of  organic  compounds,  of  which  acetic  ether 
(c  H  O  I  ^*)  °^^  ^  taken  as  a  type.  To  the  first  class  of  substances 
exdusively,  we  propose  to  apply  the  designation  Ethers,  the  second  may 
be  conveniently  termed  Haloid  J^hers,  and  the  third  Ethereal  Salts. 

Ethers.  Several  bodies  belonging  to  this  class  have  been  long  known ; 
but  although  few  organic  compounds  have  been  submitted  to  more 
elaborate  investigation,  yet  it  was  not  until  the  publication  of  the 
recent  remarkable  researches  of  Professor  Williamson  that  the  true 
nature  and  constitution  of  this  important  class  of  oi^ganic  bodies  became 
clearly  established.  According  to  this  chemist,  the  ethers  are  con- 
structed upon  the  type  of  the  double  atom  of  water,  the  same  in  fact 
iipon  which  the  alcohols  are  considered  to  be  formed ;  but  whilst  in 
the  alcohols  only  one  of  the  equivalents  of  hydrogen  in  the  double 
atom  of  water  is  replaced  by  a  compound  radical,  in  the  ethers  both 
equivalents  of  hydrogen  are  thus  replaced. 

These  relations  of  alcohols  and  ethers  to  water  will  be  best  seen  from 
the  following  examples : — 


Water 

Vinic  alcohol 
Vinie  ether 


H 
H 


}o. 


Sometimes  the  two  equivalents  of  hydrogen  ]^wate&ar«L  replaced  by 
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two  different  radicab^  coDstitaiing  what  is  tenned  a  mhoed  etker,  thoB  :— 

MefhyloTlnlo  ether     ;       .       •        .    c*H^}^« 

The  ethers  are  produced  either  by  distilling  the  corresponding  alcohols 
with  concentrated  sulphuric  add,  which  abstracts  water  from  them. 


I  C^H, 


^Hnio  ether. 


VlDie  aloohol. 
or  by  treating  the  potassiated  alcohol  with  a  haloid  ether,  thus :— 

Tinie  ether. 


Ethylate  of 
potash. 


Iodide  of 
ethyl. 


Iodide  of 
potaadom. 


The  mixed  ethers  are  most  oonyeniently  produced  by  the  last  re^ustion, 
thus : — 


^'-I'jo. 


Iodide  of 
methyL 


HethyloTinic 


The  ethers  are  generally  liquid  at  ordinary  temperatures,  but  methylic 
ether  is  gaseous,  and  some  of  the  higher  terms  of  the  family  (as  cetylio 
ether)  are  solid.  They  are  neutral  in  their  action  upon  test-papers, 
and  are  generally  yolatile  without  decomposition.  In  contact  with 
strong  acids  they  behaye  like  the  coxresponding  alcohols,  althou^ 
their  affinities  are  of  a  lees  energetic  character.  A  description  of  each 
ether  will  be  found  under  the  nead  of  its  constituent  zudical ;  thus, 
methylic  ether  under  Metbtl,  and  rinio  ether  under  Ethtl. 

ffaloid  Ethers,  The  haloid  ethers  constitute,  in  organic  chemistry,  a 
family  of  bodies  occupying  a  position  analogous  to  that  of  the  hydradds, 
as  hydrochloric  acid,  in  inorganic  compounds.  In  fact  a  hydracid  is 
transformed  into  a  haloid  eUier  by  replacing  its  hydrogen  by  an  equi- 
valent of  a  positive  ozganic  radical    Thus : — 


AloohoL     Hydroehloric 
acid. 


Chloride  of 
ethyU 


The  haloid  ethers  closely  resemble  the  ethers  in  their  appearance ;  they 
are  volatile  odoriferous  bodies,  mostly  liquid,  although  a  few  are 
gaseous,  and  others  solid.  In  contact  with  alcoholic  solution  of  potash 
they  are  decomposed,  the  alcohol  from  which  the  haloid  ether  was 
derived  bdng  regenerated. 


Chloride  of     Hydrate  of     Chloride  of       AlcohoL 
ethyl.  potash.         potassliun. 

The  haloid  ethers  containing  iodine  are  decomposed  by  zinc  at 
elevated  temperatures,  with  the  separation  of  the  radical.     [Ethtl.] 
A  description  of  the  dififerent  haloid  ethers  will  be  found  under  the 
^respective  compound  radicals. 

il  ETHICS  is  the  science  which  relates  to  our  mental  affections,  not 
simply  as  a  phenomena,  but  as  they  are  virtuous  or  vidous,  right  or 
wrong.  The  term  is  derived  from  ike  Greek  liOucfi,  which  is  equiva- 
lent with  the  Latin  moSt  morei,  whence  the  adjective  moralit,  and  the 
English  word  morals,  Aristotle,  in  the  second  book  of  his  '  Ethics,'  ad- 
dressed to  his  son  Nicomachus,  savs  that  moral  sdence  recdved  the 
name  of  ethics  from  the  word  ithos  {llBos),  *  habit,  use,  or  custom,' 
(^0iid^y,  iarh  rov  KBovs,  or  &vb  r&y  ifiuif),  since  it  is  from  habitual  expe- 
rience, and  routine  of  customary  conduct  that  moral  dispodtions 
and  prindples  are  gradually  formed  and  changed.  Cicero,  in  his 
work  on  Moral  Ends  ('  De  Finibus,'  1  and  5),  briefly  defines  ethics,  or 
morality,  as  the  '  ais  vivendi,'  or  '  doctrina  bene  Vivendi,'  that  is,  the 
art  of  living  wisdy.  The  scholastic  treatises  on  ethics  divide  the  prac- 
tical part  of  the  science  into  three  departments,  ^thike  {ii$uefi),  which 
shows  by  appropriate  precepte  what  is  the  duty  of  a  good  man ;  acond- 
mike  {oUovofuiHi),  which  shows  what  is  the  duty  of  a  good  father  of  a 
family;  and  polUike  {woXtruefi),  which  ezhibito  the  duty  of  a  good 
dtizen,  and  of  a  good  magistrate.     [Morals.] 

ETHIONIC  ACID  (C,H  ,  2H0,  4S0^.  This  acid  is  prepared  by 
passing  the  vapour  of  anhydrous  sulphuric  add  slowly  into  absolute 
alcohol  kept  cold ;  by  their  mutual  action  an  oleaginous  fluid  is  formed, 
without  the  evolution  of  any  gaseous  matter.  This  fluid  is  to  be  mixed 
with  water  and  saturated  with  baryta,  by  which  a  portion  of  sulphate 
is  separated,  and  ethionate  of  baryta  is  obtained  by  evaporation  in 
vacuo. 

EUiionic  acid  may  also  be  prepared  by  the  action  of  anhydrous  sul- 
phuric add  upon  defiant  gas. 
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ETHIOPS' MINERAL.    ['UxBmKY,ndpkidetf,] 

ETHYL  (c^hI})-  ^"^  Orffouc  Badical  is  one  of  the  most 
important  of  Uie  class  of  chemical  oomponnds  to  whidi  it  bdoQgk  It 
is  not  only  capable  of  being  obtained  in  a  separate  or  free  state,  but  it 
also  forms  a  more  numerous  and  better  studied  class  of  organic 
compounds  than  any  other  oiganic  radicaL  Li  aU  ite  compounds  it 
stands  in  the  same  relation  to  the  element  or  demente  with  which  it 
is  united,  as  hydrogen  occupies  when  analogoudy  united  with  the  same 
dements.    Thus  we  have 


Oxide  of  hydxogeBi 
or  water. 


and 


and 


and 


and 


::i:)«« 


Oxide  of  ethyl, 
or  ether. 


Ammonia. 


Iodide  of  ethyl. 


Triethylamine. 


These  examples,  whidi  might  be  greatly  multiplied,  diow  that  ethyl 
possesses  the  closest  chemical  relationship  to  hydrogen,  and  as  hydrogen 
in  ite  elementary  or  free  condition  is  now  usually  represented  by 

chenUste  as  a  double  atom  f^  |  J,  so  the  formula  of  ethyl  is  now 

usually  written  double  (^♦^^  \  ) 

Ethyl  may  be  readily  prepared  in  a  state  of  purity  by  decompodug 
iodide  of  ethyl  by  granulated  zinc,  in  a  sealed  glass  tube,  at  a  tempe- 
.«*  « AA»  xf-i.-     f£n^^  following  decompodtion  takes  place :— 

«-.  "It 

Iodide  of  sine. 


C,Ha 


rature  of  about  800*  Fahr. 

I* 

Iodide  of  ethyL 

Simultaneously  with  this  reaction  there  occurs  another,  by  whidi 
nTUXthyl  is  produced  (see  zineethyl,  ooL  982).  A  portion  of  the  ethyl  is 
also  decomposed  into  nydride  of  ethyl  and  defiant  gas. 


£thyL 


Oleflantgas. 


H    J 

Hydride  of 
ethyL 


On  breaking  off  the  extremity  of  the  sealed  glass  tabe  beneath  the  edge 
of  an  inverted  recdver  filled  with  water  and  standing  on  the  shelf  of 
the  pneumatic  trough,  the  gaseous  products  of  the  decompodtion, 
namdy,  ethyl,  defiant  gas,  and  hydride  of  ethyl,  rush  out  with  great 
violence;  but,  owing  to  a  portion  of  the  ethyl  being  liquified  in  the 
tube  by  the  great  pressure,  that  body  requires  more  time  for  ite  oom- 
plete  gadfication  tnan  is  neceteary  for  the  complete  expuldon  of  the 
nydride  of  ethyl  and  olefiant  gas :  conseq^uently,  if  the  last  portion  of 
gas  be  collected  apart,  it  is  found  to  consist  of  pure  ethyl. 

Ethyl  is  a  colourless  gas,  possessing  a  ver^  slight  ethereal  odour, 
burning  with  a  brilliant  white  flame,  and  havmg  a  spedfic  gravity  of 
2*0039.  It  is  incondensable  at  a  temperature  of  0*  Fahr.,  but  exposed 
to  a  pressure  of  2|  atmospheres  at  87*  Fahr.  it  condenses  to  a  colour- 
less, transparent,  and  mobile  liquid,  which  instantly  resumes  the  gaseous 
condition  on  the  pressure  being  removed.  Ite  boiling  point  is  conse- 
quently about  — 9*5*  Fahr.  Alcohol  absorbs  about  18  times  ite  volume 
of  this  gas.  It  is  also  slightly  soluble  in  water,  and  oondderably  so 
in  ether. 

Ethyl,  once  isolated,  cannot  be  made  to  re-combine  with  any  dement 
at  ordinary  temperatures.  In  this  respect  it  also  resembles  hydrogen, 
but  in  the  case  of  this  dement  the  application  of  a  red  heat  serves  to 
make  it  combine  with  most  negative  demente,  as  oxygen,  sulphur, 
chlorine,  &c. :  but  a  less  degree  of  heat  applied  to  ethyl  utterly  decom- 
poses this  radicd,  and  hence  all  attempts  to  re-combine  etliyl  have 
hitherto  failed. 

Although  no  oompound  of  ethvl  can  be  directly  formed  from  the 
radicd,  yet  a  laige  number  of  such  compounds  may  be  obtained  from 

ite  hydrated  oxide  /doohol    «^*  j>  0,),  and  we  will  now  describe  some 

of  the  most  important  of  these  compounds. 

Hydride  of  ih^  {CJiJS),  Obtained  by  heating  together  equd  parte 
of  water  and  of  iodide  of  ethyl  with  granulated  one,  for  a  couple  of 
hourS;  in  a  hermetically  seded  tube  or  digester  [Dioxsteb],  at  a  tern- . 


w 


ETHYL. 


ETHYL. 
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perature  of  about  380**  Fahr.    The  following  equation  represents  the 
decomposition  that  takes  place : — 

C^H»,I     +    Zn,     +     HO     =     Znl     +     ZnO     +     C^H^H 


ethyl. 


Zinc 


VaUr.     Iodide  of    Oxide  of       Hydride  of 
sine  Bine.  -  ethyL 


It  xnaj  also  be  obtained  by  decomposing  moist  cyanide  of  ethyl  with 
potassium,  as  noticed  imder  Ctansthins. 

Hydride  of  ethyl  is  a  permanent  gas,  insoluble  in  water,  and  may 
therefore  be  collected  by  opening  the  vessel  in  which  it  has  been  made 
under  a  bell  jar  in  the  pneumatic  trough.  It  is  colourless,  odourless, 
and  tasteless.  Sp.  gr.  1*075.  Alcohol  absorbs  rather  more  than  its 
own  volume  of  this  gas.  Chlorine  acts  upon  it,  replacing  the  hydrogen 
in  it,  to  a  greater  or  less  extent  according  as  the  mixture  of  the  gases 
is  exposed  to  the  direct  rays  of  the  sun  or  merely  to  diffused  daylight. 

Qjodt  of  e^yl ;  Ether  ;  ^ther  ;  EUiylic  ether  ;  Finw  dher  ;  Svlphvrie 

ether 


({S:i:8}> 


This  compound  was  first  called  ether  in  1780  by  Probenius.  [Froben, 
in  Bioo.  DiY.]  It  wae  known,  however,  long  prior  to  that  date.  Conrad 
Gesner,  in  a  work  published  in  1552,  transcribed  the  process  of  making 
it  from  the  dispensatory  of  Valerius  Cordus,  and  gives  to  it  the  name 
(Heum  Vitrioli  duloe.  It  is  also  said  to  have  been  known  to  Raymond 
Lully,  who  lived  in  the  18th  century.  During  the  last  fifty  years  it 
has  been  made  the  subject  of  research  by  several  eminent  chemists, 
and  the  theory  put  forward  by  Berzelius  that  it  was  the  oxide  of  a 
(then)  hypothetical  radical  ethyl^  has  since  been  established  by  Liebig, 
Williamson,  and  others. 

"  The  best  method  of  preparing  ether  is  "Uiat  known  as  Boullay's 
Continuous  Process.  It  consists  of  an  arrangement  by  which  a  small 
stream  of  alcohol  (sp.  gr.  0'830)  supplied  from  a  reservoir  is  made  to 
flow  into  a  vessel  containing  equal  v<^ume8  of  alcohol  and  sulphuric 
acid,  the  latter  mixture  being  maintained  at  a  temperature  between 
284"  and  290*  fUir.  The  alcohol  is  then  rapidly  decomposed  into 
ether  and  water,  which  distil  off  in  vapour,  and  must  be  condensed 
in  a  well-cooled  refrigerating  apparatus.  This  procees  may  be  con- 
tinued without  interruption  by  means  of  some  such  arrangement  of 
apparatus  as  that  figured  under  Condekseb  (the  alcohol  supply-tube 
passing  through  the  cork  of  the  flask  there  represented),  until  full 
thirty  times  the  weight  of  the  quantity  of  alcohol  first  mixed  with  the 
sulphuric  acid  has  been  etherified. 

The  ether  thus  obtained  may  be  purified  by  agitating  with  an  equal 
bulk  of  water  containing  ^^  its  weight  of  carbonate  of  potash  in  solu- 
tion. The  water  dissolves  out  any  alcohol  that  may  have  distilled  over 
unchaziged,  and  the  carbonate  of  potash  neutralises  sulphurous  acid 
which  is  occasionally  formed  in  small  quantity  from  decomposition  of  a 
little  of  the  sulphuric  aoid.  The  ether,  however,  still  contains  in  solu- 
tion some  of  the  water  with  which  it  has  been  agitated :  this  may,  if 
necessary,  be  removed  by  digesting  some  pieces  of  chloride  of  calcium, 
or  qtuddime,  in  it  for  a  day  6t  two,  and  then  rectifying  by  the  heat  of 
a  water-bath,  and  condensing  by  an  ice-cooled  refrigeratory.  For  some 
economical  methods  of  condensing  and  purifying  ether  on  the  large 
scale,  see  article  *  Ether '  in  Muspratt's  '  Chemistry  as  applied  to  Arts 
and  Manufactures.' 

The  deoompoflition  thai  ooonn  dcorlng  the  process  above  described  is 
usually  ezpkoned  in  the  following  manner:  Sulphethylio  or  sulpho- 
vinic  acid  and  water,  are  first  formed  from  one  equivalent  cdE  alcohol 
ftnd  two  equivalents  of  sulphuric  aoid,  thus  : — 


|o,.8,Og 


^•5.  jo, 


Doable  eqnir.  of 
snlphorio  add. 


^*2»-}o.,s.o. 
» V ' 

Bnlphoyinic  acid. 


Water, 


The  sulphovinio  acid  is  then  decomposed  on  coming  into  contact  with 
another  equivalent  of  alcohol,  its  ethyl  being  replaced  by  the  equiva- 
lent of  hydrogen  turned  out  from  the  second  equivalent  of  alcohol,  and 
sulphuric  acid  and  ether  foimed :— 


Snlphovinie  aoid. 


Alcohol. 


Ether. 


Snlphoric  acid. 


The  sulphuric  aoid  thus  set  at  liberty  is  free  to  commence  the  sam® 
round  of  re-actions  over  again. 

Other  substances  besides  sulphuric  acid  are  capable  of  etherifying 
alcohol,  but  they  are  of  no  practical  importance. 

Pure  ether  is  a  colourless,  limpid,  mobile  liquid.  It  is  a  powerful 
refractor  of  Ught,  has  a  peculiarly  penetrating  odour,  and  a  taste  at 
first  hot  but  afterwards  cooling.  It  is  neutral  to  test-paper;  has  a 
sp.  gr.  of  0*724  at  55**  Fahr. ;  boiling  point,  94*8*  F^hr.  ,*  and  on  being 
cooled  to^  — 24*  Fahr.  ciystaUises  in  brilliant  white  nlates.  Ether 
is  exceedingly  inflammable ;  and  as  its  vapour  is  heavy  (2-565), 
great  caution  is  necessary  that  the  operation  of  pouring  it  from  one 
^jessel  to  another  be  not  performed  in  the  vicinity  of  a  naked  flame. 
Moreover,  the  vapour  forms,  with  certain  proportions  of  atmospheric 
air,  a  mixture  that  burns  with  explosive  rapidity.    Bther  is  mWble 


with  alcohol  in  all  portions.    When  agitated  with  water,  each  liquid 
dissolves  its  companion  to  the  extent  of  one-eighth  of  its  own  bulk. 

Ether  is  acted  upon  by  most  of  the  eneigetic  chemical  reagents,  as 
will  be  abundantly  seen  on  looking  over  the  processes  for  the  produc- 
tion of  many  of  the  ethyl  compounds  that  follow.  It  is  of  consider- 
able value  as  a  medicinal  agent  producing  stimulating  and  intoxicating 
effects  when  taken  into  the  stomach.  It  was  much  used  as  an  anaes- 
thetic a  few  years  ago,  but  for  that  piupose  is  now  ^uite  superseded 
by  chloroform.    [Anesthetics.] 

Ether,  like  potash,  soda,  Ac.,  unites  with  the  oxyacids,  forming 
many  interesting  and  useful  compounds.  The  method  of  preparing 
the  principal  of  these  will  be  found  described  under  the  respective 
acids.  Many  of  them  may  be  formed  by  acting  upon  the  potaah  or 
soda-salt  of  the  acid,  with  a  mixture  of  alcohol  and  sulphuric  acid, 
that  is,  with  sulphovinio  acid.  The  formula  of  some  of  these  Ethereal 
Salts,  and  their  general  relation  to  other  ethyl  compounds,  will  be 
shown  at  the  latter  part  of  this  article. 

Acetic  ether  has  an  agreeable  odour  somewhat  like  that  of  apples. 
It  occurs  in  several  wines.  Angdic  ether  smells  like  rotten  apple& 
Butyric  ether  is  used  as  essence  of  pine-apples ;  eaproic  and  eafirylie 
ethers  having  a  similar  odour.  Formic  ether  in  taste  and  smell  is  like 
peach  kernels.  Nitrom  ether,  dissolved  in  alcohol,  is  the  noeet  spirit  of 
nitre  of  pharmacy ;  the  spirifus  etheris  niirosi  of  the  London  pharmaco- 
poeia.   (EnarUhie  ether  causes  the  peculiar  vinous  odour  of  most  wines. 

Bydrated  oxide  of  ethyl  {C ^R  fi ^= C M fi,  RO),  or  Alcohol,  has 
already  been  fully  treated  of.    [Alcohol.] 

Chlorine  derivatives  qf  oxide  of  ethyL  Chlorine  acts  upon  ether, 
giving  rise  to  substitution  compounds  in  which  the  hydrogen  is  more 
or  less  replaced.  The  following  formulas  will  conveniently  show  their 
relation  to  ether : — 

Oxide  of  ohloreihyl       •       »       •       •    C4(^*J0 

Oxide  of  Mohloretbyl         •        •        *    *    ^«{cM^ 
Oxide  of  perohlorethyl  •        •        •        •    C«C1«,  O 
Oxide  of  perehlorbromefhTl       .        *    *    ^«  {  Br'  }  ^ 

BuJphidea  of  ethyL    There  are  three  of  these,  namely : — 

1.  Mercaptan  (rolphydrate  of  ethyl,  or  ethyUal.  (    C^H^S    1 

phydrio  aoid) \        H  8    / 

2.  Sulphide  of  ethyl c1h<S    } 

8,  Biaulphideofethyl C*h|sJ  } 

1.  Mercaptan  may  be  produced  in  several  ways.  The  following  is  the 
most  expeditious.  Sulphovinate  of  potash  is  added  to  excess  of 
caustic  potash  that  has  previously  been  saturated  with  sulphuretted 
hydrogen,  and  the  whole  submitted  to  distillation.  An  exceedingly 
well  cooled  condenser  must  be  used  in  the  operation. 

KO,  C^HjO,  8,0.     -f.     KS,  H8     =     C«Ht8,  H8     -*-     a(KO,  SO,) 

SolphoTiaate  of  6alphydrate         Mercaptan.  Sulphate  of 

potash.  of  potaasiom.  potash. 

Mercaptan  is  a  colourless,  transparent,  mobile  liquid  of  an  excessively 
disgusting  smeU.  Its  sp.  gr.  at  70°  Fahr,  is  0*835.  Vapour-density 
2'11.  Boiling  point  142*'-145*.  Bums  readily  in  air  with  a  blue 
flame ;  is  slightly  soluble  in  water,  readily  so  in  alcohol  or  ether.  Its 
volatility  is  such  that  when  a  glass  rod  moistened  with  it  is  paased 
quickly  through  the  air,  a  temperature  (-8''  Fahr.)  is  produced  suffi-^ 
dently  low  to  solidify  what  may  be  remaining  on  the  rod.  ^ 

Mercaptan  forms  compounds  with  the  metals  called  mereaptides  or 
ethylsulphides.  They  are  monobasic.  The  potash  and  soda  salts  may 
be  obtained  by  simply  dropping  potassium  or  sodium  into  mercaptan, 
an  equivalent  of  metal  replacing  one  equivalent  of  hydrogen  from  one 
of  mercaptan.  An  alcoholic  solution  of  mercaptan  acts  with  great 
energy  upon  oxide  of  mercuiy  (hence  the  name  mercaptan,  from 
mereurivm  captans),  and  forms  white,  crystalline,  odourless,  mercaptide 
of  merevry  (HgS,C^H^S).  The  gold,  silver,  and  copper  salts  are 
white ;  those  of  platinum  and  lead  are  yellow.  Mercaptan  may  be 
regarded  as  alcohol  in  which  the  oxygen  is  replaced  by  sulphur. 

2.  Sulphide  of  ethyl,  or  sulphydnc  ether,  is  readily  prepared  on 
passing  a  current  of  chloride  of  ethyl  into  an  alcoholic  solution  of 
protosulphide  of  potassium  to  saturation,  and  then  distilling  the 
mixture.  It  is  a  colourless  liquid,  odour  almost  as  unpleasant  as  mer- 
captan ;  sp.  gr.  0*825,  vapour-density  8*1,  boiling  point  168-4*.  It 
forms  combinations  with  some  of  the  metallic  chlorides. 

8.  Bisulpldde  of  ethyl.  Obtained  on  distilling  three  parts  of  sul- 
phovinate of  potash  with  two  of  pentasulphide  of  potassium.  It  is 
colourless,  has  a  disagreeable  odour,  is  sHghtly  soluble  in  water,  and 
very  soluble  in  alcohol  or  ether.  Its  sp.  gr.  is  nearly  that  of  water, 
boiling  point  804",  vapour-density  4*27. 

Selentdes  of  ethyl  are  two  in  number : 

1.  Ethylselcnhydric  add .        .        .        .      ^*H*8e } 

J.  Selenide  of  ethyl     .       .       '.       f^  ^liSil  ^ 
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1.  Ethylfieleiihydrio  acid  is  a  yellow  fetid  liquid,  resulting  from  the 
distillatiou  of  a  mixture  of  sulphovinate  of  lime  and  selenhydrate  of 
potash.     It  is  heavier  than  water ;  boiling  point  about  212".  Fahr.^ 

2.  Selenide  of  ethyl,  or  selenhydric  ether,  is  a 'clear  yellow  liquid 
heavier  than  water.  It  is  formed  on  distilling  selenide  of  potassium 
with  aulphethylate  of  potash.  It  oombines  with  chlorine,  bromine, 
iodine,  &c.,  fonning  compounds  of  much  theoretical  but  little  general 
interest. 

Teavaide  of  eOiyl  c*H*Te|  ^o*"!^^  ^*"^  ^®  selenide  of  ofchyL 
It  may  be  obtained  by  distilling  t^uride  of  potassium  with  su^ho- 
vinate  of  potash.  It  has  a  yellowish-red  colour,  persistent  disagreeable 
odour,  boiling  point  about  212"  Fahr.,and  is  rapidly  altered  in  contact 
with  air. 

FCuoride  cf  ethyl  (C^H^,  F)  is  a  mobile  very  volatile  liquid,  having 
an  odour  somewhat  resembling  that  of  horseradish. 

Chloride  of  ethyl  (C^HsCl.),  hydroeKLoric  ether,  may  be  readily  pre- 
pared by  flintnUng  a  mixture  of  three  parts  of  strong  sulphuric  acid, 
two  of  alcohol,  and  four  of  fused  chloride  of  sodium.  Two  condensers 
must  be  used  in  the  operation,  the  first  kept  at  a  temperature  of  about 
70"  Fahr.,  from  which  water  and  alcohol  will  be  collected ;  the  second, 
cooled  with  ice,  or  a  freezing  mixture,  in  which  the  chloride  of  ethyl 
will  collect.    It  may  be  rectified  over  chloride  of  calcium. 

Chloride  of  ethyl  has  a  powerfully  aromatic,  faintly  alliaoeoafl  odour. 
ItB  ep.  gr.  at  41'  Fahr.,  is  0-874.  Vapour-density,  2*219.  Boiling 
point,  52"  Fahr.  It  bums  with  a  bright  flame  edg^  with  green,  is 
very  slightly  soluble  in  water,  but  freely  so  in  alcohol.  It  is  a  solvent 
of  sulphur,  phosphorus,  fats,  oils,  and  resins.  Its  vapour  passed 
through  a  red  hot  porcelain  tube  is  decomposed  into  defiant  gas  (C^H^) 
and  hydrochloric  acid. 

Chlorine  derivaiives  cf  chloride  of  ethyl.  Chlorine  acts  upon  chloride 
of  ethyl,  heat  is  evolved,  and  hydrochloric  acid  produced  by  the  union 
of  part  of  the  chlorine  with  hydrogen  that  is  displaced  by  another  part 
of  the  chlorine.  In  this  way  an  interesting  series  of  substitution- 
compounds  is  obtained,  in  which  the  fiv^  equivalents  of  hydrogen  in 
chloride  of  ethyl  are  successively  replaced  bv  equivalents  of  chlorine. 
The  following  list  of  these  compoimds,  with  their  formuke,  will  at 
onoe  diow  the  relation  they  bear  to  chloride  of  ethyl  and  to  aach 
other : — 

Cailoride  of  ethyl C«    H.     Q 

„         cWorethyl       .        .        •    •    C«{a*  }^ 


be  washed  with  water,  and  rectified  over  anhydrous  .phosphoric  acid. 
Thus  obtained,  it  is  a  oolourless  liquid  of  agroeabla  odour,  sp.  gr.  0*78. 
Boiling  point  179" '6  Fahr.  It  is  said  to  be  excessively  poisonous,  but 
of  this  there  is  some  doubt,  as,  prepared  by  the  above  process,  it  always 
contains  hydrocyanic  aeid^  &c.  A  boiling  -aolution  of  potaah  oonverta 
it  into  propionate  of  potash  with  disengagement  of  ammonia. 

C4H5,  C,N  +  KO,  HO  +  mo  *  KO,  Cj9,0»  +init 


biohlorethyl         • 

trioblorethyl  . 

qTiadriohlorethyl « 
perchloretbyl  • 


C^     CTj     CI 


The  last  is  identical  with  the  sesquichloride  of  carbon  (C^CIq). 
[Chlorine;  Carbon.] 

Brtmide  of  ethyl,  or  hydrohromic  ether  (C^H.Br),  is  made  much  in  the 
same  way  as  the  next  compound — iodide  of  ethyl— bromine  being  used 
instead  of  iodine.  It  is  a  oolourless  liquid  of  penetrating  ethereal 
odour  and  taste.  Its  sp.  gr.  is  1-4783  at  82"  Fahr.  Vapour-density, 
8'754.  Boiling  point,  106".  It  is  almost  insoluble  in  water,  but 
miscible  in  all  proportions  with  alcohol  or  ether. 

Iodide  of  ethyl  (C.H.I),  hydriodie  ether.  To  100  parts  of  alcohol 
contained  in  a  capacious  fiadi:  there  are  alternately  added,  by  smalT 
portions  at  a  time,  60  parts  of  iodine  and  20  parts  of  phosphorus. 
|[|  If  the  action  becomes  violent  during  the  operation,  a  cork  should  be 
put  into  the  neck  of  the  flask,  and  the  whole  plunged  beneath  the 
surface  of  cold  water.  The  mixture  is  finally  distilled,  care  being 
taken  that  a  slight  excess  of  iodine  is  present,  which  will  be  the  case  if 
the  mixture  keeps  of  a  brown  colour.  The  condensed  iodide  of  ethyl 
should  be  allowed  to  flow  into  a  receiver  containing  water,  at  the 
bottom  of  which  it  will  collect.  After  separating  the  water,  the  iodide 
of  ethyl  may  be  obtained  in  a  perfectly  pure  state,  on  rectifying  from  a 
few  pieces  of  chloride  of  calcium.  In  the  above  process  the  iodine 
and  phosphorus  first  combine  to  form  iodide  of  phosphorus;  this,  with 
the  elements  of  water,  is  then  d^omposed  into  phosphorous  acid  and 
hydriodie  acid,  and  the  latter  reacting  upon  alchohol  produces  iodide 
of  ethyl  and  water. 

Iodide  of  ethyl  is  a  neutral  liquid,  colourless  when  pure,  but  be- 
coming brown  by  the  action  of  air  and  light,  fronl  liberation  of  iodine. 
Its  odour  is  ethereal  and  penetrating.  It  is  exceedingly  heavy,  having 
at  fil*'  Fahr.,  a  sp.  gr.  of  1*9464.  Its  boiling  point  is  162*'-2  Fahr. 
Vapour-density  5*475.  It  is  scarcely  at  all  soluble  in  water,  but 
very  soluble  in  alcohoL  It  bums  with  difficulty.  Heated  with 
water  in  a  sealed  tube  to  802°  Fahr.,  it  is  decomposed  into  ether  and 
hydriodie  add ;  if  oxide  of  silver  be  present,  then  alcohol  and  iodide 
of  silver  are  formed. 

Nitrides  of  ethyl.    [Oboanio  Bases.] 

Cyanide  of  ethyl  (CbH,N = C*H jCy),  hydrocpcmie  etker,  metaeeiemtrile, 
propionitrile.  Equal  weights  of  sulphovinate  of  potash  and  of  cyanide 
of  potassium  are  powdered,  intimately  mixed,  and  heated  together  in  a 
retort ;  Uie  distillate,  which  has  a  disagreeable  alliaceous  odour  should 


Cyanide  of  ethyl* 


Propionate  of 
potash. 


For  the  action  of  potassium  on  cyanide  of  ethyl,  see  Ctanethinx. 

Ethide  of  sodium  (C^Hg,  Na),  sodium  ethyl.  Mr.  Wanklyn  has 
recently  discovered  a  combination  of  this  compoimd  with  two  equiva- 
lents of  zinc-ethyl  (NaC^H^-f  2  ZnC^H,).  It  is  formed  by  acting  upon 
zinc-ethyl  with  sodium,  when  metallic  zinc  isprecipitjttea,  and  sodium 
dissolved,  equivalent  for  equivalent.  The  dou\)le  compound  may  be 
obtained  in  crystaLa  from  solution  in  zinc-ethyl.  Heat  decomposes  the 
ciystals,  gas  is  evolved,  and  the  residue  consists  of  sodium  and  zinc, 
without  any  admixture  of  carbon.  The' action  of  carbonic  acid  on  the 
crystals  is  interesting,  heat  is  evolved,  zinc-ethyl  distils  oflT,  and  Uiere 
remains  a  white  residue  of  propionate  of  soda.  Th#  re*«otion  is 
expressed  in  the  following  equation  :— 


C,0^  +  Na,C,H.«^»^»^*^»}o, 


Bihide  of  poUutiwn  (C^H^Na),  potassium  ethyl,  is  obtaiped  in  the 
same  manner,  and,  so  far -as  at  present  ascertidned,  closely  resembles 
the  ethide  of  sodium  just  described. 

Ethide  qf  zinc  (C.H^Zn),  zinc-ethyl.  Obtained  by  heating  together 
in  a  sealed  glass  tube,  or  digester,  equal  volumes  of  iodide  of  ethyl 
and  ether,  both  perfectly  auohydrous,  and  a  quantitv  of  well-dried 
granulated  zino,  equal  to  about  twice  the  weight  of  the  iodide  of  ethyl. 
A  heat  of  about  250°  Fahr.  should  be  k^t  up  for  fifteen  or  twenty 
hours.  When  cool  the  vessel  may  be  opened,  and  the  zinc-ethyl 
distilled  off  from  the  residue  of  iodiae  of  zinc,  contact  with  air  being 
avoided  as  much  as  possible. 

Zinc-ethyl  is  a  colourless,  transparent,  mobUe  liquid.  Boiling  point 
244"  Fahr.  Sp.  gr.  at  64"  Fahr.  1-182.  Vapour-density,  4*259.  Its 
affinity  for  oxygen  is  so  intense  as  to  render  it  spontaneously  inflam- 
mable in  the  air,  when  it  bums  with  ;i  brilliant  blue  flasme,  fringed 
with  green,  and  forms  dense  white  clouds  of  oxide  of  zinc.  Allowed 
to  oxidise  slowly,  a  white  substance  results  containing  C^Hj^O,  Zn  0, 
the  ethylate  of  dnc  or  zinc  cUcohoL    [Obgakometallio  Bodies.] 

Ethide  of  tin  (Cj^gSn),  stanethyl.  Formed  by  the  re-action  of 
granulated  tin  and  iodide  of  ethyl  with  the  aid  of  heat  or  light.  By 
double  decomposition  of  the  iodide  of  stanel^yl  thus  produced,  an 
oxide,  chloride,  sulphide,  &c.,  may  be  formed,  and  the  sjj^ethyl  itself 
isolated  by  the  action  of  metallic  zinc  on  the  chloride  of  stanethyl. 

Stanethyl  is  a  yellow  oily  liquid,  decomposed  by  a  heat  of  about 
800°  Fahr. 

Other  compounds  of  ethyl  and  tin  also  exist.     [OsoAiroiCETALLia 

BODIES.] 

Terethide  of  antimony  (SC^Hj,  Sb),  stihethyt  Obtained  by  acting 
upon  iodide  of  ethyl  with  an  alloy  of  antimony  and  potassium.  It  is 
a  heavy  limpid  liquid,  has  a  powerful  odour  'of  onions,  and  is  spon- 
taneously inflammable.  Sp.  gr.  1*824,  vapour-density  7*488,  boiling 
point  317°.    It  forms  salts  with  oxygen,  iodine,  •sulphur,  fto. 

BvnetUde  of  arsenic  (2C4Hg,  As),  arseniodiethyl,  and  its  compounds 
are  very  similar  to  cacodyl,  the  bimethide  of  arsenic.  fCACODTLr) 

Terethide  of  arsenic  (SC^H,,  As),  arseniotriethj^,  is  the  chief  product 
of  the  action  of  iodide  of  ethyl  on  an  alloy  of  arsenio  and  sodium.  It 
is  scarcely  spontaneously  inflammable.  Its  compounds  haVe  a  very 
dose  analogy  to  those  of  terethide  of  antimony. 

Terethide  of  bismuth  (3C4Hg,Bi),  bisiriethyl,  results  from  the  action 
of  iodide  of  ethyl  upon  an  alloy  of  bismuth  and  potassium.  It  is  a 
yellowish  liquid  of  disagreeable  odour.  Sp.  gr.  1*82.  It  combines 
with  the  metalloids. 

Ethide  of  tnercury,mereuryeihyl,  hydrargethyl,  has  been  obtained  in 
combination,  and  several  of  the  salts  described. 

Ethide  of  lead,  plumbethyl,  forms  in  combination  salts  that  corres- 
pond to  binoxide  of  lead  (Pb,0«).  The  oxide  of  plumbethyl  contains 
Pb,  (C^H4)yO  and  the  chloride  Pb,  (C^H.),C1. 

Ethide  of  cadmium  (C.H^  Cd),  eadmium-ethyl,  may  be  formed  by  a 
process  similar  to  that  for  making  zino-ethyl.  It  has  not  yet  been 
procured  in  a  state  of  perfect  purity. 

The  following  are  the  names  and  formula  of  the  remaining  more 
important  compoimds  of  ethyl.  The  preparation  and  properties^  of 
the  most  interesting  of  them  will  be  found  described  in^  the  article 
treating  of  the  several  bodies  with  which  the  ethyl  is  oombined. 


EfhyLsoetamids 
Eth7l.4Uaeetamide 


N 


H 
CiHjO, 
C^H.O, 


Digitized  t^ 


ogle 


ETHYL. 


Ethxlamliie       •       •       •       •       • 
mUkfUndM       i       •      m      •       • 
TriethxlamiiM  •       •       •       •       • 

Teirethylaminwitinn  liyd.  ox.        •       • 

Etti7L4Uii7l       •       •       •       •       • 
StbylaiilUiiA        •       •       •       •       ■ 

BietlijUmlUiM  •        •       •       •       • 

EthytehloranUiiM  •       •       •       •       . 

DiethxleUonmUliie    •       •       •       • 

Ethyllffom»ntl1m>  •       •       •       • 

EfhxlnitranUine       •       •       •       • 

Ethyteyaiiillne  •  •       •       • 

EthylamxlaniUne      •        •       •       • 
EthylOArbamata  of  ethyl        •       • 


N 


H 

H 

C,H, 

H 

C«H. 
C4H. 

C4H, 

H. 
H 

H 
Br 


0,H0 


C4" 


V 


H 
H 

r{c,  H, 


NH(C^H»)(CO),0  ] 
CtH„  O  f 

Ett&yloodeino    •..;..    Cj«{c^h"}^^« 
Etbyloonino N(Cj«Hi4)(C4H,) 

(  C,HO, 
EthylformlAinide M  <  C^Hg 

I     H 

EthylmorpWiio ^»«{cHi'}^^« 

Ethylnareotino ^*»{c4h"}^^" 

Ethylniootina VCinB.^{C^Ut) 

Ethylnitrophenidlno Ci4H|0(NO4)NOa 

EthylpicoUne CitH,(C«H5)N 

Ethylpiporidino NCi^Hi^CCfH^) 

Ethylpyridine       •        .        .        .        .    .  NCioHjCC^Hj) 

Ethylqulxkine C^oH,4(G4H^)Ng04 

Ethylstryolxnina C4,Ht^(C4H5)N,0« 

EOiylthloiiiiiiainliio NH,(C4H4)(CeH»)8  | 


Ethyltoloidlno      •       •        •       • 

Dteibyltolaidlne. 

Ethyl-area 

EtIiylmeUiylurM     •        «       •       1 

TetrethylnrM       i        •       •       • 
Ethyl-uretliaae  (eftrbamate  of  etliyl). 


C4  H, 
H 
Ci^Ht 


C.0, 

C,H, 
H, 

c.o, 

2(C4H,) 
[CixBAxic  Acid.] 


Adds  containing  EthyL 
SthyUunyloitrio  aold      ....    C|,H,(C4H»)(CioHiJOi4 
EthylOMnphorio  Mid .        .        •        .    .    CjoHi^CC^HJO, 

Ethykarbamio  add        ....    NH(C4He)(00),0  1 

HO  J 


Etbyloartwnle  add    ; 
Ethylehloroplatliilo  add 


,   /C,H,0 
♦\      HO 
C4H4Pt,  ptcat 


C,0 


ETHYL. 

EOiyloomeBie  add CxaH,(C4Hft)Oi« 

Etfaylhemipinio  add C,pH,(C«Hs)0^) 

Ethylmallo  add C.H»(C4Hc)0x« 

EUiylmeoonic  add C|4H,(C4Hc)0]l« 

Dietfaylmeoonia  add Cx«H,(C«H»)a0j4 

EthyUnenie  add CcH(C4H,}0s 

Ethylmudo  add Ck,H,(C«Hs)0|, 

Ethylotrithionlo  add         •        •        •        .  8,(C4Hg)0c 

Etfayloxalio  add C^Ot  {  ^^h^q 


«8i 


Ethyloxamio  add      • 

Efhylparatartrio  add    . 
EthylpLoeplioroiia  add 

EthylpbMphoTie  add    < 


HH(C4H»)CC,0,),0\ 
HO  j 
C,H,(C4H,)0i, 
C4H4O,  2H0,  PO, 
C«H,0  ) 


DiethylplioephoriG  add     • 

Ethylflolphophcaphorle  add  • 

Ethylsnlpbocarbonio  add  . 
Ethyldisolpboearbonio  add   . 
EtbyltriBQlpbocarbOTinic  add 
Ethylsnlphnrons  add   •       • 
EtbyLralpfiorlo  add  •        • 


H  O 

H  O 

C4H,0 

C^H»0 

H  O 


PO. 


PO, 


PO. 


C«H,0  ) 
H8  > 
HS    ) 

C.O.I*''?-? 


H  8 


^•^*  \      H  O 


C,H,8 
H  8 


C,8,| 


C^HjO  1 
H  0  1 


8.0. 


EtbyltarUio  add CaH,(C«H,)Ois 

Ethereal  SaJUt--  Cfmpovmdi  eonUnning  oxide  of  ethyl  united  with  an 
acid.    [Ethebs.] 


.  C^HjO,  C,tt,Og 

.  «C*H.O.Ci,H,0, 

.  C^HgO,  C^HjNgOj 

.  C4H4O,  Ci,H,Oa 

.  CjHjO,  Ci,H,0, 

.  C^H»0,  Ci^H.O, 

.  JC^H.O,  BO, 

.  C^H»0,  CgH.O 

.  C*H»0,C,H,Og 


Aeetie  ether         •       .'      . 
Aeonitio  ether  .... 
Allophanie  efher  .        •        •        • 
Angello  ether    .... 
Anidc  ether  •        •        .        • 

Bensole  ether    •        •        •        • 
Borado  ether        .... 
Bntylie  ether    •        •        •        • 
Batyrle  ether       •        •        •        • 
Camphorio  ether       .        .        • 
Capric  ether  (ratio  ether) 

Caproio  ether CaH^O,  CiaH^iO, 

C^prylic  ether C^H^O,  Ci^HijO, 

Carbamie  ether C^H^O,  C^HtNO, 

CarbanlUe  ether       " C^HgO,  Ci^H.NOj 

Carbonio  ether 3C^n»0,  C,0« 

Cerotio  ether C^^H^O,  C»4H3,0, 

Chloraoetic  ether C^HgO,  0401,0, 

Chlorocarbonic  ether         .        •       •        •    C^HgCl,  0,04 
^wnamift  ether     •        .       •       .        •    . 
Citraoonio  ether         •        •        .        •       • 


,    C^H.O,  C,NO 
.  tC^HjO,  C.N,0, 
C4HaO,  C„H„03 
C4H}0,  C,HO, 
C4HfcO,C,H,0, 
C4H,0,  C,,H,fO, 
C4H,0,  C,,H„0, 
C^H.O,  C^pH^O, 
2C4H,0,Ci,Hi,Oj, 


.    .     C4H,0,  Ci,H,0, 
....    C^H,Oy  CjfHpOf 

Citric  eiher.        .        .        .        .        .    .  8C4H4O,  CjjHjOn 

Cyanic  ether     .... 

Cyanuio  ether    •         •        •        • 

ElaTdio  ether     •        •        .        • 
Formic  ether        .        .        •        • 
Fmnarie  ether  •        .        •       • 
Hypogdc  ether     •        •       •       • 

Xsocetio  ether    .        •        •        • 
Itaoonio  ether      •       •        •        • 

Lactic  ether      •        •        •        • 

Looanorio  ether  (onellede  ether) 

Margario  ether C4H,0,  C,«H,,Os 

Heeaconle  ether C^K^O,  C^^TL^Oj 

lindc  ether SC^H^O,  Ci,H,Ok« 

HyrleUc  ether C^H^O,  C,,H,,0s 

Nitric  ether C^H.O,  NO, 

Nitroui  ether C«H,0,  NO, 

(Enanthic  ether    • C^H^O,  Gx4Hi,0, 

(Enantbylic  ether      ;        •        •        •        .    C«H,0,  C|4Hi,0, 

Oleic  ether C^HsO,  C,4H„03 

Opianio  ether    •        •        •       • 

Digitized  by 


.^H.O.0..^OJ^ 


9S3 


ETHYL. 


ETRUSCAN  ARCHITECrnBE. 


Onellesie  etto    •       •       • 
Ozallo  ether      •        •       •       • 
Oxamlc  ether        •        •       • 
Palmitic  ether  •       •       •       • 
Pelargonie  ether  •        •        • 
Perehlorio  ether        •       •        • 
Phenic  ether         •        •       • 
Phoephorio  ether       .        •       • 
Pyrophoephorio  ether    .        • 
PhoephorooB  ether     .        •        • 
PropioBie  ether    •        •       • 
Pyrooitrio  ether  (itaoonifi  ether) 
Pjroiuucio  ether       •        •        • 
Pyrotartrio  ether  •       •       • 
Qnlnic  ether     •       •       •        • 
Batic  ether  •        •        •        • 
Ballcylie  ether    •        •  • 

Sehaeic  ether        •       •       • 
Bilieic  ether       •        •        •        • 
Disilicic  ether       •        •       • 
Bnhario  ether     •        •        •        • 
Bnecinic  ether       •        •        • 
Bolphoeerbonie  ether         •        • 
IMflalphooarbonic  ether  • 

TriBulphooarbonio  ether     •        • 
Bnlphooyanhydric  ether         * 
Bvlphnrio  ether  (true)       • 
Tartario  ether       •       •        • 
Toluio  ether      •       •        •       • 
Talerio  ether        •       • 
Xanthio  ether  (diralphocarbonio 


C4O, 
C^H.NO, 


C^HjO,  C„H,iO, 


C4H.O, 
C^H.O, 

►  C^HjO, 
»  2C^H,0, 
.  C^HftO, 
,  C^HjO, 
,  C4H5O, 
,  aC^HaO, 

•  C^H.O, 

•  2C4H50, 

.  aC^HaS, 

,  ac^H.o, 
.  C4H50, 

.    C^HbO, 

.  C4H.0, 


ether). 


CIO, 

CittHjO 

PO, 

PO, 
C.H.O, 

Ci.H.Oa 
Ci,H^O, 
CwHiiOji 

CwH.O. 

SiO, 
SiO, 

C.H4O, 

c.o, 
c.s, 

G,8, 

C,KS 

8,0, 

CgH^Ojo 

CieH,0, 

Ci.H,0, 


IkrivcUivea  of  ttkyUnu, — The  four   equrraleitts  of     _      _ 
ethylene  may  be  wholly  or  in  port  replaoed  by  ehlorina,  and  four  <^ 
tinct  compouncU  thus  obtained.    Or  they  may  be  rq^laeed  by  braniBe^ 
and  to  a  cei-tain  extent  by  iodine.    The  nuneg  and  lonnnln  of 

substitution  compounds 


l^etailed  information  concerning  the  whole  of  the  compounds  of 
ethyl  (except  those  discoyered  since  the  year  1856),  will  be  found  in 
Qerhsffdt's '  Traits  de  Chimie  Organique.' 

ETHTL,  used  in  chemical  nomenclature  as  a  prefix,  is  employed  ta 
denote  the  presence  of  ethyl  in  the  compound  to  which  the  name  is 
applied ;  thus  ethyl-camp?ioric  acid  denotes  camphoric  acid  containing 
ethyl.  All  such  compounds  will  be  found  mentioned  or  described 
under  Ethyl. 

ETHYLAMINE.    [Oroanic  Bases.] 

ETHYLENE.  (C^H^).  Olefiant  gas  Elayl,  Ethylene  is  one  of  the 
illuminating  constituents  of  coal  gas.  It  is  also  a  common  gaseous 
product  of  the  destructive  distillation  of  other  organic  substances 
besides  coal;  resins,  fats,  oils,  caoutchouc,  &c.,  aU  yield  ethylene 
when  heated  in  close  vessels.  When  however  this  gas  is  required  in  a 
state  of  purity,  it  is  always  produced  by  heating  together  one  part  of 
alcohol  and  six  or  seven  jMurts  of  concentrate  sulphuric  acid,  and 
conducting  it  first  tlurough  a  Woulf  s  bottle  containing  milk  of  lime  to 
remove  any  sulphurous  acid,  and  then  through  a  bottle  containing 
strong  sulphuric  acid  to  absorb  vapours  of  alcohol  and  ether.  The 
reaction  by  which  the  olefiant  gas  is  produced^  simply  consists  in  a 
dehydration  of  the  alcohol  by  the  acid,  thus : — 


C^H.O, 


C^H^     +     2H0 


Aleohol.       Olefiant  gas.    Water* 

but  other  decompositions  occur  simultaneously,  for  the  mixture  in 
the  generating  vessel  gradually  darkens  in  colour,  and  a  black  gela- 
tinous mass  is  the  final  product. 

E^ylene  is  colourless,  tasteless,  and  irrespirable,  has  a  peculiar 
odour,  is  of  sp.  gr.  0*9784,  and  may  be  liquified  by  the  combined  aid 
of  great  pressure  and  intense  cold.  It  is  almost  insoluble  in  water, 
and  but  slightly  soluble  in  strong  sulphuric  acid.  Anhydrous  sul- 
phuric acid  absorbs  it  in  large  quantity.  It  is  inflammable,  burning 
with  a  highly  luminous  flame.  Mixed  with  twice  its  volimie  of 
chlorine  and  the  mixture  ignited,  rapid  combustion  ensues,  hydro- 
chloric acid  gas  is  evolved,  and  a  dense  doud  of  carbon  at  the  same 
time  produced. 

Ethylene  has  the  property  of  combining  directly  with  two  equi- 
valents of  chlorine  or  of  bromine,  iodine,  and  sulphur,  forming  the 
compounds — 

Chloride  of  ethylene    •       •       •       •       •    C^H^Cl, 
Bromide         „  •        •        •        •    •    C^H^Br, 

Iodide  M  •       •        •        •        •    C4H4I, 


Sulphide 


C^H^S, 


and  recently  Dr.  Quthrie  has  described  combinations  of  ethylene  with 
dichloride  of  sulphur  (CI  S,),  and  with  protochloride  of  sulphur  (CI  S) ; 
the  names  and  formulse  of  the  compounds  being — 


Bisalphoohloride  of  ethylene . 
Bichloroeulphide  „ 


C4H4,  s,a 

C4H4,  S.Cl. 


Ethylene 

-     C,H/ 

Chlorethylene    . 

.  C^HjCl 

Bromethylene    • 

.  C«H.Br 

Biehlorethylene     • 

.  O^H.CI, 

Bitromethylene     • 

.  C«H,Br, 

Trichlorcthylcne 

.  GJL  CI, 

Tribromethyleno 

.  C,H  Br, 

Perchlorethyleno    • 

.C,      CI, 

Perbronethylcne  • 

.C^      Br, 

lod-ethylene      • 

.  C,H,I 

Moreover,  as  with  ethylene  itself,  so  with  each  ol  the  bodies 
just  enumerated,  two  equivalents  of  chlorine  or  of  bromine  can 
unite  and  form  a  second  series  of  compounds.  Such  a  compound  is 
the  chloride  of  perchlorethyleno  (C^Cl^^Cl,),  or  sesquiohloride  of 
carbon  (C^Cl^),  while  perchlorethyleno  itself  is  the  protochloride  of 
carbon  (C^Cl  J.    [Cabbgit,  chlorides  0/.] 

Ethylene  combines  with  anhydrous  sulphuric  add,  f<Hining  crystals 
of  ankydrotts  ethimic  a/nd  (C«H^4S0,).  Cold  water  converts  the 
latter  into  hydraUd  ethimic  oM  (CiH«,  4S0„  2H0),  which  is  by 
ebullition  transformed  into  isetkionic  acid  (C«H.,  2S0g,  2H0).  Ethionio 
add  is  bibasic,  isethionic  add  monobasic ;  ttiey  both  combine  with 
bases  to  form  salts  that  are  mostly  crystalline. 

Dutch  liquid.  Ethylene  was  mscovered  by  some  Dutch  chemists  in 
1795.  It  was  called  oUfiasU  gas,  because  when  brou^t  into  contact  with 
chlorine  over  water  the  two  combined  to  form  a  yeUowish  oily  liquid 
that  floated  on  the  surface  of  the  water.  This  oily  chlorine  compound 
has  always  retained  the  name  of  DiUck  liquid,  though  its  true  com- 
position (C^H^Cly  diloride  of  ethylene,  mentioned  above)  is  well 
known.  It  was  the  source  of  that  interesting  series  of  ethylene 
derivatives  already  emunerated,  and  has  thus  greatly  aided  the 
advancement  of  the  now  well  known  chemical  doctrine  of  substitution. 

ETKUSCAN  ABCHITECTUBE.  We  have  no  remains  of  Etruscan 
temples  or  other  important  buildings,  but  we^  know  from  andentautho* 
rities  that  the  Etruscans  constructed  sumj[ytuous  public  and  private 
edifices ;  and  we  can  form  some  idea  of  their  style  from  their  hypogd 
or  sepulchral  monuments,  and  also  from  some  of  their  dneraiy  urns 
which  have  representations  of  temples  (Micali,  plate  72).  Yitruvius, 
although  he  lived  in  an  age  when  Etruscan  art  had  underline  con- 
siderable idteration,  characterises  their  buildings  as  "  baricephalsB, 
humiles,  latsQ,*'  low,  wide,  with  heavy  top  ornaments.  And  this  seems 
to  be  in  keeping  with  the  character  of  the  people,  grave,  and  more  fond 
of  internal  comfort  than  of  external  show.  What  is  now  called  the 
Tuscan  order  appears  to  have  been  a  sort  of  rude  Doric,  which  they 
probab^  adopted  from  the  Qreeks,  though  varying  the  lype  consider- 
ably. Yitruviiis  (iv.  7)  gives  a  description  of  their  temples,  which 
appear  to  have  been  circular  with  a  single  cella,  or  rectangular  with 
three  cellse ;  but  they  could  have  been  neither  huge  nor  splendid  :  the  ' 
ornaments,  bronzes,  and  plastic  figures  seem  to  have  been  more 
elaborate  than  the  sbiictures  themselves. 

The  monuments  which  serve  perhaps  to  throw  most  light  on  the 
subject  of  Etruscan  architecture  are  the  tombs,  and  espedallv  those  at 
Castd  d'Asso,  the  Axia  of  Cicero  ('  Fro  Ceedna,'  7),  five  nules  south- 
west of  Yiterbo,  where  the  face  of  a  perpendicular  difffonning  one 
side  of  the  valley  is  sculptured  all  along  for  more  than  a  mile  wilii 
hundreds  of  fronts  or  &f ades  of  sepulchral  monuments,  the  vaults 
themsdves  bdng  excavated  imdemeath.  Similar  sculptures  on  the 
rock  are  f  oimd  at  Norchia,  about  15  miles  south-west  of  Yiterbo.  (See 
Inghirami's  plates,)  But  there  are  other  of  these  tombs,  which  instead 
of  Dresenting  merely  a  facade  cut  out  of  the  rock,  are  entirely  de- 
tached, the  rock  being  hewn  away  all  roimd.  Occadonally,  where  the 
rock  is  friable,  the  tomb  is  built  instead  of  being  hewn  out  of  the 
solid  rock.  These  monuments,  which  represent  a  primitive  style  of 
Etruscan  building,  strike  by  their  resemblance  to  the  Egyptian  style 
in  its  ruder  and  simpler  form.  Plate  62  of  Micali  represents  a  monu- 
ment between  Monte  Romano  and  Cometo  with  projecting  ardiitrave 
and  lateral  pillars.  Another  kind  of  tomb  consists  of  a  tumulus  of  earth, 
the  base  of  which  is  surrounded  by  a  podium  or  supp<Nrting  wall  of 
masonry.  Tumuli  of  this  kind  remain  in  immense  numbers  about 
the  sites  of  the  andent  dties  of  Etruria.  Some  of  these  tumuli  are  of 
vast  sise.  The  laxgest,  known  as  the  Cocumelli^  at  Yuld,  is  240  feet 
in  diameter,  and  50  feet  high;  but  is  conjectured  to  have  been 
originally  about  120  feet  high.  This  tumulus  has  near  its  centre  two 
large  towers,  one  square  and  the  other  roimd.  In  all  these  tombs  the 
prindpal  chamber  resembles  an  abode  of  the  living ;  and  when  opened 
has  been  found  to  contain  biers  or  bedsteads,  vases,  and  vessels  of 
various  forms,  shidds,  weapons,  and  other  articles,  often  of  exquisite 
workmanship:  it  is  from  these  chambers  that  the  Etruscan  vases 
foimd  in  such  profusion  in  every  museum  in  Europe,  have  been 
obtained.  The  walls  of  the  chambers  in  the  tombs  are  sometimes 
panelled,  and  generally  painted  with  mythic  or  festive  scenes;  and 
around  them  are  seats,  with  arm-duurs  and  foot-stools  hewn  out  of  the 
soUd  rock.  The  vaulted  roofs  of  these  tombs  show  that  the  Etruscans 
were  acquainted  with  the  arch  from  a  very  early  period.  They 
employed  the  arch  also  in  thdr  gateways,  bridges  and  aqueducts  ;  and 
in  constructing  the  Cloaca  Maxima  and  other  Roman  doacao. 

In  the  time  of  Yitruvius  the  houses  of  the  wealthy  Etruscans  h«d 
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external  pordcoes  or  veatibula,  m  which  the  crowd  of  aervaata  and 
clientB  remained  in  waiting.  The  Atrium  ia  eupposed  by  some  to  be 
of  Etruscan  inyention«  [Atrium.]  But  of  these,  as  of  their  civic 
buildingSy  we  have  no  yestigcQ  remaining.  Of  their  theatres  there  are 
no  remains  left.  Their  amphitheatres  have  also  perished,  with  the 
exception  of  one  at  Sutri ;  but  as  this  ia  hewn  out  of  the  rock,  it  can 
hardly  be  r^arded  as  a  type  of  constructed  buildings  of  this  class. 
It  is  295  feet  by  265,  and,  except  in  being  more  circular^  differs  little 
from  the  Roman  amphitheatres — which  were  no  doubt  formed  on  the 
model  of  those  of  Etruria.    [Amphitheatre.]  " 

The  great  constructive  skill  of  the  Etrusoanis  was  especially  shown 
in  their  massive  walls  and  fortifications,  and  in  their  bridges,  sewers, 
and  other  works  belonging  to  what  we  now  term  civil  engineering, 
rather  than  to  architecture.  The  walls  found  in  the  northern  part  of 
Etruria  are  much  more  rude  and  massive  than  those  of  the  south, 
where  the  stones,  though  large  irregular  blocks,  are  rudely  squared  and 
laid  in  horizontal  courses ;  in  all  parts  however  the  stones  are  laid 
without  cement.  They  are  of  the  kind  known  as  Pelasgic,  but  the 
term  Js  scarcely  specific  enough,  as  it  does  not  distinguish  any  par- 
ticular class  of  these  walls ;  or  the  walls  of  any  particular  locality  from 
other  walls  of  the  same  kind.  Some  authors  however  conceive  the 
Etruscans  to  have  been  altogether  a  Pelasgian  tribe,  and  with  them 
the  term  means  that  such  walls  are  of  Pelasgio  origin. 

For  fuller  and  more  complete  information  of  what  is  known  respecting 
Etruscan  architecture,  see  Inghiraml,  M<mwnenti  Etnachi  (text  and 
plates,  aeries  IV.);  Biicali,  AfiHohi  PopuH  ItcUianif  and  Monumenti 
JnedUi;  Orioli,  Dei  SepdUraU  Edifid  delV  Etruria  Media;  Abeken, 
MiLtd  Italien ;  MUUer,  Einuker ;  Lepsius,  TyrrheniBche  PeUagier  in 
Eirurien  ;  Dennis,  Cfitieg  and  OemeUriet  of  Etruria ;  Fergusson,  Hand- 
hook  of  Architecture.) 

ETYMOLOGICUM  MAGNUM  (rh  fiiy a  irvfioXiryiK6u),axk  important 
vocabulary  of  the  Greek  language,  of  which  the  author  is  unknown. 
Some  suppose  it  was  written  by  a  grammarian  of  the  name  of  Magnus. 
The  idea  that  it  was  compiled  by  Marcus  Musurus,  the  first  editor,  or 
the  Calliergi,  is  disproved  by  the  fact  that  this  dictionary  is  referred  to 
by  Eustathius.  Sylbuig  considers  it  as  old  as  the  10th  century :  much 
older  it  certainly  was  not;  for  Theognotus,  a  writer  of  the  9th  century, 
is  quoted  in  it.  The  derivations  in  this  work,  like  most  of  those 
attempted  by  the  Greeks  themselves,  are  based  upon  no  principle,  and 
though  in  aome  instances  accidentally  right,  they  are  generally  full  of 
the  wildest  absurdities,  as  one  might  expect  from  the  author  being 
confined  to  mere  guess-work.  It  is  valuable  however  for  containing  a 
great  many  traditions  with  regard  to  the  meanings  of  old  or  uncommon 
words,  and  it  often  enables  the  scholar  to  correct  the  eirors  of  the 
corrupt  but  inestimable  lexicon  of  Hesychius.  The  edition  of  Sylburg 
(1594)  is  very  useful,  and  has  an  admirable  index :  the  edition  of  the 
EtTmologicum  Magnum,  by  Schiifer,  Lips.,  1816,  is  a  reprint  of  Sylburg's 
edition.  The  edition  by  Sturs,  Laps.,  1818, 4to.,  intituled  Etymologicum 
Gneoffi  Linguie  Gudianum,  &c,,  is  founded  on  the  Codex  Gu<£anus, 
which  is  more  complete  than  that  on  which  the  edition  of  Musurus  and 
the  others  already  enumerated  are  based. 

ETYMOLOGY.    [Lanquaoe.] 

EUCALYNE  (C,,Hi,0„).  A  saccharine  substance  recently  obtained 
by  M.  Berthelot  in  uxe  fermentation  of  melitose : — 

2(Ci,Hi,0,,)    =     4C0,     -f     2C,H.O-     +     Ci.HijOi, 


Ifelitoie. 


Alcohol. 


Eucalyne. 


Eucalyne  is  a  ^upy  unfermentescible  sugar,  isomeric  with  melitose. 

EUCHARIST  (clxAp(0^^a,  thanksgiving)  ia  a  Greek  name  of  the 
Christian  sacramental  act  otherwise  cdled  the  Communion,  or  the  Lord's 
Supper ;  and,  in  contradistinction  from  these  appellations,  it  particularly 
expresses  the  idea  of  thankfully  commemorating  the  mediatorial  aaori' 
fioe  of  Christ;  or,  according  to  others,  the  name  was  assigned  in 
reference  to  the  fact  that,  when  Jesus  enjoined  the  observance  of  the 
rite,  he  gave  thanks.    [Communiok.] 

EUCHLORINE,     [Chlorine,  oxygen  and  chlorine,] 

EUCHROIC  ACID  (C^H,N,0,e  ?  or  CeH.NO^).  A  colourleas,  crys- 
talline acid,  the  ammonia  salt  of  which  is  formed  as  a  bye-product  in 
the  preparation  otparanUde.  It  is  distinguished  by  the  production  of 
a  beautiful  blue  colour  by  contact  with  metallic  zinc.  The  blue 
colouring  matter  thus  formed  has  been  termed  euchrone,  but  it  has 
not  been  analysed^  on  account  of  the  extreme  facility  with  which  it 
decomposes. 

EUCHRONE.    [EucHROio  AoiD.] 

EUDIOMETER.  An  instrument  employed  for  the  analysis  and 
investigation  of  gaseous  bodies.     [Gasometrio  Aualtbis.] 

EUGENIC  ACID.    [Caryophiluo  Acid.] 

EUGENIN  (C^Hj^Og  ?),  a  substance  which  deposits  spontaneously 
from  the  distilled  water  of  doves;  it  crystallises  in  small  laminae, 
which  are  colourleas,  transparent,  and  pearly,  and  in  time  they  become 
yellow.  The  taste  of  eugenin  is  but  slight,  and  the  smell  much  leas 
strong  than  that  of  the  clove.  It  is  soluble  in  alcohol  and  ether  in  all 
proportions.  By  the  action  of  nitric  acid,  like  the  oil  of  cloves,  it 
becomes  immediately,  even  when  cold,  of  a  blood-red  colour.  It 
appears  to  be  isomeric  with  Cartofhyllio  Acid. 

EULYTE.  A  nitrated  product  derived  along  with  dytUte,  from  the 
action  of  nitric  acid  upon  citraconic  acid. 


EUMENIDES  {Ebfitvi^ts,  the  kind  goddesses),  a  name  given  to  the 
Erinyes,  or  Furies,  a  set  of  goddesses  whose  business  it  was  to  avenge 
murder,  perjury,  injustice  to  parents,  and  the  violation  of  the  rites  of 
hospitality.  They  were  also  called  Semnse,  or  •'  venerable  goddesses,** 
both  names  being  significative  of  the  awe  with  which  the  Greeks  spoke 
of  the  dread  goddesses.  The  name  Erinys  was  derived  from  the  old 
Arcadian  word  erinvebn  (iparittw), '  to  be  angry.'  (Pauson.  viiL,  25, 6.) 
These  goddesses  appear  in  the  play  of  .^schylus  which  bean  their 
name,  not  only  as  tlxe  instruments  of  wrath  and  the  pleaders  for  justice 
against  the  matricide,  Orestes,  but  also  as  the  promisers  of  victory, 
prosperity,  and  all  sorts  ot  blessings  to  the  Athenian  people.  Their 
abode,  according  to  the  Homeric  notion,  was  Erebus ;  and  they  only 
come  upon  earth  when  recalled  thither  by  the  devotion  of  the  accxirsed 
to  their  vengeance,  ^schylus  describes  them  as  having  black  bodies, 
snakes  twining  about  their,  hair,  and  eyes  which  dropped  blood.  Later 
they  were  depicted  as  rather  solemn  than  terrible  in  aspect ;  but  they 
continued  to  have  snakes  braided'  in  their  hair,  and  to  carry  them  in 
their  hands.  The  Eumenides  are  often  represented  on  vases  and 
elsewhere,  but  never  of  tiie  terrible  iEschylus  type;  The  site  of  the 
temple  of  the  Eumenides  at  Athens,  where  their  worship  possessed  a 
peculiar  importance,  was  the  north-east  angle  of  the  Areopagus,  at  its 
base.  ''There  is  a  wide^long  chasm  there,  formed  by  split  rocks, 
through  which  we  enter  a  gloomy  recess.  Here  is  a  fountain  of  very 
dark  water."  (Wordsworth's  'Athens  and  Attica,'  p.  79.)  The  Athe- 
nians sacrificed  to  the  Eumenides,  among  other  victims,  black  sheep : 
no  wine  was  mixed  up  with  the  Ubations  offered  to  them,  but  only  oil, 
honey,  and  water,  in  three  separate  libations,  out  of  different  vases. 
(Soph., '  (Ed.  Col.,'  469,  &c.)  Of  the  number  of  these  goddesses  we 
have  contradictory  accounts ;  in  the  play  of  .^^schylus  it  ia  pretty 
certain  that  there  were  fifteen  in  the  chorus.  By  later  writers  their 
number  is  more  limited,  some  making  them  to  be  only  three  in  number; 
and  their  names  Alecto,  Mega^ra,  and  Tisiphone.  (Miiller's '  Eumenides,' 
§  10.)  Every  question  connected  with  these  divinities  is  accurately 
and  satisfactorily  discussed  by  Miiller  in  the  second  essay  at  the  end  of 
his  edition  of  the '  Eumenides/  §§  77-93.  See  also  Bottiger'a  'Furien- 
maske/  and  Millin's  '  Orest^ide,' 

EUNUCH  {ihvovxoSj  euniichus,  literally, '  one  who  has  the  care  of  a 
bed ').  The  Greek  word  may  be  considered  as  descriptive  of  tho  func- 
tions of  those  who  were  xxiade  eunuchs,  it  being  usual  among  the 
Persians  to  entrust  the  care  of  their  wives  and  daughters  to  such  per- 
sons. It  does  not  appear  that  eunuchs  were  made  by  the  Greeks ; 
this  peculiar  species  of  barbarity  was  a  Persian  practice  (Herod.  vL  32) ; 
though  the  Greeks  sometimes  carried  on  the  trade  of  making  eunuchs, 
whom  they  sold  at  Ephesus  and  Sordis  to  the  Persians  for  high 
prices,  the  Persians  considering  that  eunuchs  generally  were  more 
ti-ustworthy  than  other  men.  (Herod,  viii.  106.)  Tavemier  tells  us 
that  in  the  kingdom  of  Booton  20,000  eunuchs  were  annually  mode  in 
his  time  to  sell  to  other  nations ;  and  the  seraglios  of  the  East  are 
principally  served  and  guarded  by  them  to  the  present  day* 

The  Christian  emperors  of  Rome  forbade  the  practice  of  inaking 
eunuchs,  particularly  Constantino;  and  Justinian  imposed  a  law  of 
retaliation  upon  such  as  exercised  this  inhumanity.  In  Italy,  however, 
the  process  of  castration  was  much  more  recently  practised  upon 
children  intended  to  supply  the  operas  and  theatres  of  Europe  as 
singers.  The  Coimoil  of  Nice  condemned  those  who  from  excess  of 
seal  made  eunuchs  of  themselves.  Persons  so  mutilated  were  not 
admitted  into  holy  orders.  The  reader  who  would  know  more  on  this 
subject  may  consult  the  'Traits  des  Eunuques,'  12mo,  1707,  by 
M.  d'Ancillon. 

Certain  heretics  of  the  8rd  century  bore  the  name  of  Eunuchs  who 
had  the  folly  or  madness,  after  the  example  of  Origen,  not  only  to  cas- 
trate those  of  their  own  persuasion,  but  all  whom  they  could  lay  hands 
on.  They  were  also  called  Valesians,  from  Yalesius,  an  Arab,  who  was 
their  chief.  (See  Epiphanius  and  Baronius's '  Annals,'  under  the  years 
249  and  260.) 

EUPATORINE.  An  alkaloid  of  unknown  composition,  contained 
in  the  Eupatorium  eannabinum, 

EUPHORBIC  ACID.  A  crystalline  acid  of  unknown  composition, 
said  to  be  contained  in  the  Euphorbia  cyparimaa.  Its  existence  is 
doubtful. 

EUPHORBIUM,  improperly  called  a  gum,  or  gum-resin,  since  it  is 
entirely  destitute  of  any  gum  in  its  composition,  is  the  concrete  juice 
of  several  species  of  euphorbia,  either  exuding  naturally  or  from 
incisions  made  in  the  bark,  therefore  properly  a  cereo-reain.  Much  of 
the  article  found  in  British  commerce  is  obtained  from  the  Euphorbia 
Canariensit,  while  that  which  occurs  on  the  Continent  is  obtained  from 
Euphorbia  ojicinarwn  (Linn.)  and  E.  antiquorum  (Linn.),  and  other 
African  species,  particularly  from  an  undescribod  species,  called  by  the 
Arabs  derynuue.  The  branches  of  this  plant  are  used  in  tanning,  and 
to  it,  according  to  Mr.  Jackson  ('Edinburgh  Medical  and  Surgical 
Journal,'  vi  p.  457),  the  morocco-leader  owes  its  peculiarities.  By 
the  most  recent  chemical  analyses,  euphorbium  seems  to  consist  of 
resin,  wax,  and  saline  matter  (mostly  malates).  The  resin  is  the 
active  principle,  and  differs  in  some  respects  from  most  other  resins, 
particularly  in  its  less  solubility  in  alkalies. 

Euphorbium  is  a  powerfully  acrid  substance,  causing  irritation  and 
inflammation  of  the  parts  with  which  it  comes  in  contact,  and  by 
sympathy  affecting  the  nervous  system.    The  dust  received  into  the 
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nostrils  or  eyea  occaaioiis  violent  sneesing  and  lachfymation,  or  oven 
more  BeriouB  affectionB  of  the  eyes,  so  that  it  is  neoosaary  for  those 
who  grind  this  drug  to  protect  the  face  by  masks..  Delirium  and 
stupor  approaching  to  apoplexy  have  followed  the  inhalations  of  the 
dust.  When  swallowed,  it  causes,  in  small  doses,  vomiting  and  purg- 
ing ;  in  larger  doses  it  produces  inflammation  of  the  stomach,  and 
sometimes  proves  fatal.  It  is  now  little  used,  even  as  an  external 
application  to  produce  vesication  or  ulceration,  except  by  veterinary 
surgeons,  and  even  by  them  cautiously.  It  is  sometimes  used  as  an 
errhine,  largely  diluted  with  starch,  and  enters  into  the  composition 
of  some  cephalic  and  eye-snufib;  but  it  is  apt  to  be  violent  in  its 
effects.  In  case  of  poiBoning  by  it,  demulcent  or  ofly  fluids  should 
be  given,  and  venesection  employed  if  much  Inflammation  ensue. 

EUTION,  a  liquid  obtained  by  Reschenbaoh  from  vegetable  tar, 
especially  that  from  beedi-wood.  The  process  for  ijrocuring  it  is 
operose  and  complicated.  Its  properties  are — ^that  it  is  very  umpid, 
colourless,  inodorous,  and  tasteless ;  it  boils  at  about  11 7**  Fahr.,  and 
distils  unchanged ;  it  remains  fluid  at  4*.  It  is  insoluble  in  water,  but 
dissolves  in  alcohol,  oil  of  almonds  and  of  olives,  oil  of  turpentine, 
naphtha,  &o. ;  it  dissolves  chlorine  and  bromine,  which  are  evolved 
when  it  is  heated,  and  it  also  takes  up  camphor,  stearin,  and  naph- 
thalin,  at  common  temperatures,  but  when  heated,  in  larger  quantity ; 
vrith.  iodine  it  forms  a  blue  solution.  It  dissolves  phosphorus,  sulphur, 
and  selenium  when  heated,  but  the  greater  portion  is  deposited  on 
cooling.  Caoutchouc  swells  in  it,  and  when  heated  dissolves.  It  is 
not  altered  either  by  exposure  to  air  or  by  adds  or  alkalies.  It  pro- 
bably consists  chiefly  of  hydride  of  amyl,  or  a  mixture  of  the  hydrides 
of  the  ethylic  series  of  radicals. 

EUXANTHICACID(C.,H„0„,HO).  PwrreicAdd.  There  is  a  yellow 
or  brownish  matter  met  with  in  commerce  under  the  name  of  pvrrSe,  or 
Indian  yeUow.  It  is  imported  into  Europe  from  the  East  Indies,  but 
its  origin  is  involved  in  obscurity ;  by  some  it  is  supposed  to  be  a 
deposit  which  forms  in  the  urine  of  the  camel,  the  elephant,  or  the 
buffalo ;  by  others  it  is  believed  to  be  an  intestinal  concretion  of  some 
animal.  This  material,  whatever  its  origin,  consists  principally  of  the 
magnesia  salt  of  a  peculiar  acid,  to  wMch  the  above  name  has  been 
given.  This  acid  is  extracted  by  washing  the  Indian  yeUow  with 
boiling  water,  and  then  dissolving  it  in  boiling  dilute  hydrochloric 
acid.  On  cooling,  this  solution  deposits  pale  yellow  crystals  of  euxan- 
ihicacid. 

Euxanthio  acid  is  very  sUghtly  soluble  in  boiling  water,  but  very 
soluble  in  boiling  alcohoL  Cautiously  heated  in  a  narrow  tube, 
euxanthic  acid  decomposes  and  forms  a  yellow  subUmate,  consisting  of 
euxafUh<me,  or  pwrrenone : — 

C^.Hj.O,,     m     C^eHijOj,     +     aCOg     +     6H6 


Euxanthio  acid« 


Eazanthone. 


With  the  exception  of  the  salts  of  the  alkalies^  the  euzanthates  are 
mostly  insoluble  in  water. 

Treated  with  chlorine,  bromine,  nitric  acid,  or  sulphuric  acid,  it 
yields  substitution  products,  of  which  the  following  are  the  names  and 
formulse  of  the  principal : — 


Biehloreozuithio  aeid 
Bibromenzanthio  aeid 
Nitrenxanthio  aoid  • 
Hamathionio  acid        • 


C««Hi»Br,Ojg 
C^.Hj,(NO,)0„ 


Euxanihone  yields  similar  substitution  products : — 


Triehlorenxanthone 
Tribromcnxanthone 
Porphyric  acid 
Ozyporphyrio  add 


C„H,(NO,),0.t 
TTnknoinu 


EUXANTHONE.    [EtTXAOTHio  Acid.] 

EVANGELIST  is  the  Greek  appellation  EutmgdisUt  {ttfoyytKurrfis, 
from  tb  and  Ayy^Xoi),  which  signified  a  messenger  of  any  good  news,  as 
in  Isaiah  xli  '27,  of  the  Septuagint  version.  In  the  first  ages  of 
Christianity  it  was  a  general  name  of  all  those  who,  either  by  preaching 
or  writing,  announced  the  *'  glad  tidings  "  of  the  Christian  revelation. 
The  learned  Hooker,  in  his '  EcdesiastioBJ  Polity,'  b.  v.  §  78,  says  that 
"  Evangelists  were  presbyters  whom  the  Apostles  sent  forth  and  used 
as  agents  in  ecclesiastical  affairs."  They  were  similar  to  the  class  of 
ministers  who  in  modem  times  are  known  as  itinerant  preachers.  The 
deacon  (subordinate  minister)  Philip  is  called  an  evangelist  (Acts  xxi.  8; 
see  Grotius  on  the  passige) ;  so  Ananias,  Apollos,  Timothy,  and 
several  others.  St.  Paul,  in  his  epistle  to  the  Ephesians  (iv.  11),  places 
evangelists  in  the  third  rank  of  ecclesiastical  officers ;  thus,  apostles, 
prophets,  evangelists,  pastors,  teachers.  Mosheim'  says  the  name  was 
applied  to  all  those,  hi  the  infancy  of  the  Church,  who  had  received 
the  gift  of  tongues.  The  use  of  the  term  is  now  confined  to  the  four 
writers  to  whom  the  canonical  gospels  are  attributed, — ^Matthew,  Mark, 
Luke,  and  John, — and  the  gospels  themselves  are  not  unfrequently, 
though  incorrectly,  called  the  Evangelists.  St.  Jerome  states  that  the 
symbols  of  the  four  evangelists  are  a  man,  a  lion, a  calf,  and  an  ox;  but 
St.  Augustine  declares  them  to  be  a  lion,  a  man,  an  ox,  and  an  eagl& 
(Ezekiel,  i.  5-10;  Rev.  iv.  7.)   Dr.  Campbell,  in  his  'Dissertation  on 


the  Qoqpels'  (vol  L,  p.  126,  &c),  gives  a  variety  of  learned  and  critical 
remarks  on  the  word  c6aY7«XlC«ir,  as  the  translation  of  the  Hebrew 
ntt73>  hathar,  'laata  annundare,'  <to  announce  good  tidings.'  (Se0 
the  word  in  Rose's  ed.  of  Parkhurst's '  Gk.  Lex.  of  the  N.  T.') 

EVAPORATION  is  the  transformation  of  liquid,  and  in  some 
cases  of  soUd  substances  into  a  gaseous  state  by  ^e  action  of  heat. 
According  to  circumstances  the  effect  may  take  place  dowly  and 
without  any  apparent  movement  of  the  sur&ce  of  the  liquid  from 
which  the  vapour  rises,  or  it  may  take  place  rapidly,  and  be  accom- 
panied by  an  ebullition.  In  the  latter  case,  however,  the  process  is 
termed  vaporitatum.  [BonJira  Of  Fluids  ;  Ebullitioh].  In  the  pro- 
cess of  evaporation,  electricity  has  some  share,  as  will  be  noticed 
further  on. 

If  a  liquid  be  placed  in  an  open  vessel,  it  will  be  found  gradually  to 
diminish  in  quantity  by  a  sensible  or  insensible  evaporation,  and  it 
will  at  length  disappear  :  the  quantity  of  vapour  proceeding  from  the 
same  liquid  in  a  given  time  is  evidently  proportional  to  the  area  of  the 
exposed  sur&ce ;  but,  with  equal  temperatures,  the  escape  of  vapour 
from  different  liquids  will  be  found  to  take  place  with  different 
degrees  of  rapidity.  An  evaporation  of  the  waters  at  the  sur&ce  of  the 
ea^  is  going  on  at  all  times,  and  over  the  surface  of  an  ocean  the 
aqueous  vapour  held  in  the  atmosphere  amounts  to  an  enormous 
quantity :  much  of  this  vapour  ia  precipitated  to  the  earth  in  the  form 
of  dew,  rain,  &c.,  but  it  is  probable  that  the  atmosphere,  at  any  place, 
is  never  entirely  free  from  it. 

The  whole  quantity  of  vapour  which  rises  from  a  liquid  having  a 
given  surface  appears  to  depend  upon  the  temperature  of  the  liquid; 
but,  in  a  given  time  'and  in  the  open  air,  it  is  influenced  by  the  state 
of  the  atmosphere  with  respect  to  dryness  or  moisture:  in  dry 
weather,  even  in  winter  time,  the  evaporation  is  more  considerable 
than  in  damp  weather,  but  it  is  greatest  when  the  atmosphere  is  both 
dry  and  warm.  At  eaxial  temperatures,  in  a  close  vessel,  the  evapora- 
tion is  the  same  whether  the  vessel  containing  the  liquid  contain  also 
air  or  have  the  air  exhausted  from  it;  but  in  the  latter  case  the 
quantity  of  vapour  which  a  given  degree  of  heat  is  capable  of  nosing 
occupies  the  upper  part  of  the  vessel  immediately,  whereas  in  the 
former  a  certain  time  elapses  before  that  quantity  is  disengaged. 

In  order  to  obtain  a  knowledge  of  the  quantity  of  water  evaporated 
in  the  open  air,  in  a  given  tune,  the  atmosphere  being  calm.  Dr. 
Dalton  suspended  some  in  a  cylindrical  yesiel  of  tin  from  one  end  of 
the  beam  of  a  balance,  and  raised  it  successively  to  different  degrees  of 
temperature  by  heat:  he  weighed  the  water  before  and  after  each 
experiment,  during  the  continuance  of  which  the  temperature  was 
constant;  and  the  difference  divided  by  the  number  of  minutes  gave, 
for  that  temperatture,  the  weight  of  the  water  evaporated  in  one 
minute  from  Uie  exposed  surface.  At  the  boiling-point  (212°  Fahr.) 
the  evaporation  of  water  from  one  square  inch  of  sur&ce  was  found 
to  be  equal  to  4*244  grains  per  minute,  and  at  a  temperature  expressed 
by  138*  one  grain  per  minute :  between  these  limits  the  quantities  of 
the  evaporation,  per  square  inch,  in  grains,  are  nearly  proportional  to 
the  heights,  in  inches,  of  the  columns  of  mercury,  whose  weights  are 
equivalent  to  the  elastic  forces  of  the  vapour  at  the  different  temperatures. 
In  these  experiments  •  no  allowance  was  made  for  the  effects 
depending  on  vapour  previously  existing  in  the  atmosphere,  these 
effects  being  very  small  compared  with  the  elastic  force  of  the  vapour 
rising  from  the  water  at  such  temperatures.  But  Dr.  Dalton, 
taking  /  to  represent  the  elastic  force  of  vapour  in  the  atmosphere 
when  at  the  point  of  satination,  and  /  to  be  the  elastic  force  of  the 
vapour  in  the  actual  state  of  the  atmosphere,  the  temperature  of  the 
air  in  both  cases  being  that  which  is  indicated  by  the  thermometer  at 
the  time  of  the  experiment,  found  that  the  quantity  of  evaporation 
from  a  square  inch  of  surface,  at  such  temperature,  was  proportional 
to/-/, and  might  be  expressed  by  ♦IliJ  (/-/)•  ('Manchester Memoirs/ 
voL  5.)  The  evaporation  from  Ice  has  been  determined  by  experiment 
both  by  Dalton  and  Gay-Lussac,  and  was  found  to  be  equal  in  quantity 
to  that  which,  by  computation,  would  take  place  from  water  at  the 
same  temperature. 

To  Dr.  Dalton  we  owe  also  the  discovery,  admitting  however  that 
^e  aqueous  vapour  in  the  atmosphere  has  no  influence  on  ev^oration, 
that  the  quantity  of  vapour  raised  from  a  given  surface  of  any  liquid, 
at  a  given  temperature,  is  directly  proportional  to  the  elastic  force  of 
the  vapoiu*  at  that  temperature ;  therefore,  if  the  elastio  forces  of  the 
vapours  from  different  liquids  were  correctly  ascertained,  a  near  ap- 
proximation, at  least,  might  be  made  to  the  amount  of  evaporation 
from  those  liquids.  At  a  temperature  equal  to  212'  (Fahr.)  the 
elastic  force  of  the  vapour  from  water  is  equivalent  to  the  weight  of  a 
column  of  mercury  SO  inches  high ;  the  elastic  force  of  the  vapour  of 
one  kind  of  alcohol,  to  the  weight  of  a  colimm  68  inches  high ;  and 
that  of  the  vapour  of  one  kind  of  ether,  to  the  weight  of  a  column  219 
inches  high. 

It  is  stated  by  Mr.  Faraday  that,  at  temperatiures  above  60^  or  80* 
Fahr.,  there  is  a  small  evaporation  from  mercury;  at  lower  tem- 
peratures he  could  detect  none;  and  he  concludes  that,  below  the 
temperatures  just  mentioned,  the  gravity  of  the  particles  of  mercurial 
vapour  exceeds  their  elastic  force.  In  this  material,  as  well  as  in  all 
liquids  which  boil  at  high  temperatures,  the  elastic  force  of  the  vapour 
is  very  small.  Sulphuric  acid,  for  example,  boils  at  640°  Fahr.,  but  it 
emits  no  vapour  at  ordinary  temperatures.     Most  solid  substanoes 
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have  vapours  of  sucli  low  elasticitiefl,  that  the  highest  natural  tem- 
perature cannot  convert  them  into  vapour :  and  hence  Mr.  Faraday 
concludes  that  the  atmosphere  does  not  contain  any  vapours  of  earthy 
or  metallic  substances.  Camphor  evaporates  readily  at  ordinary  tem- 
peratures, and  deposits  crystals  on  that  side  of  the  glass  vessel  which 
contains  it  which  is  nearest  to  the  light.  When  ice  is  introduced  into 
the  Torricellian  vacuum  it  immediately  depresses  the  mercurial 
column  upwards  of  ^ths  of  an  inch.  This  is  at  82'',  but  even  at  zero 
the  tension  of  the  vapour  of  ice  amounts  to  -r^ths  inch :  it  is  in 
consequence  of  this  evaporation  that  drifts  of  snow  and  patches  of 
ice  diwippear  even  during  the  continuance  of  severe  frost. 

A  few  cases  occur  in  which  a  body  passing  from  a  liquid  to  a  solid 
form  acquires  thereby  an  increase  of  temperature,  and  the  most 
remarkable  case  is  afforded  in  the  freezing  of  water.  While  still 
existing  in  a  liquid  state,  water  has  had  its  temperature  reduced  so 
low,  that  a  Fahrenheit's  thermometer  in  it  indicated  no  more  than 
5** ;  but  on  being  made  to  crystallise,  by  agitation  or  otherwiJBe,  so 
much  caloric  was  immediately  evolved,  that  the  thermometer  rose  to 
32**.  But  when,  by  evaporation,  a  liquid  is  transformed  into  a  vapour, 
heat  is  abstracted,  and  a  thermometer  in  the  liquid  indicates  a  depres- 
sion of  temperature,  or  the  liquid  becomes  cooled.  In  some  parts  of 
India,  ice  is  produced  by  exposing  water  during  the  night  in  flat  un- 
glazed  earthen  vessels  resting  upon  any  impeHectly  conducting  sub- 
stances, as  sugar-canes,  dry  stems  of  maize,  and  the  Uke.  The  dryness 
of  the  air  allows  a  considerable  evaporation  to  take  place,  and  a  thin 
film  of  ice  is  produced.  Similar  processes  are  employed  in  other 
countries  for  the  purpose  of   reducing  the  temperature  of  liquids. 

S Cooler.]  To  a  similar  cause  must  be  referred  the  icy  caverns  of  the 
ura,  of  Connecticut,  and  of  lUetzkaya  in  the  steppes  of  the  Kirghis ; 
namely,  the  powerful  evaporation  of  moisture  caused  by  the  vicinity 
of  the  warm  and  dry  external  air. 

The  pressure  of  the  atmosphere  on  the  surface  of  a  liquid  may 
retard  but  does  not  prevent  the  evaporation  from  taking  place.  Vapours, 
like  gases,  mix  with  other  aeriform  fluids  according  to  their  own  laws, 
and  as  if  they  were  di£Pused  through  a  vacuum.  Each  atmosphere  of 
vapour  in  the  compound  atmosphere  acts  on  its  own  particles  alone ; 
so  that  the  aqueous  vapour  in  the  atmosphere  acts  by  pressure  only 
on  itself.  The  time  that  is  occupied  before  a  given  space  is  saturated 
with  a  vapour  varies  inversely  with  the  pressure ;  and  with  different 
vapours,  under  the  same  pressures,  the  time  varies  with  the  diffusive- 
ness of  the  vapour.  [Diffusion.]  The  conversion  of  a  liquid  into  a 
vapour  is  facilitated  by  placing  the  vessel  containing  the  liquid  under 
the  receiver  of  an  air-pump  and  extracting  the  air :  but  the  vapoiur 
itself  acts  by  its  elastic  force  on  the  surface  of  the  liquid,  and  impedes, 
at  least  for  a  time,  the  escape  of  more  than  a  certain  quantity. 
Daniell  found  that  when  water  was  evaporated  under  the  receiver  of 
an  air-pump  in  the  presence  of  sulphuric  acid,  the  rate  of  evaporation 
was  inversely  as  the  pressure.  Consequently  the  cooling  process  may 
be  greatly  accelerated  by  employing  some  means  of  absorbing  the 
vapour  as  fast  as  it  is  formed,  thus  allowing  the  evaporation  to  go  on 
without  ynpediment  The  means  of  Accomplishing  this  end  were  dis- 
covered by  Sir  John  Leslie,  who  placed  a  shallow  open  vessel  contain- 
ing sulphuric  acid  or  miuriate  of  lime  along  with  the  vessel  containing 
the  water  from  which  an  evaporation  was  to  take  place  imder  tiie 
receiver  of  the  air-pump ;  when  the  vapour  was  absorbed  as  it  rose, 
and  the  water  was  speedily  converted  into  ice.  [Frkezdtq  Apparatus  ; 
Crtophorub.] 

If  a  glass  bottle  containing  water  be  covered  with  a  cloth  which  is 
kept  constantly  wet  by  the  application  of  water,  the  evaporation  from 
the  wet  cloth  will  soon  diminish  the  temperature  of  the  water  which 
is  in  the  bottle.  A  similar  effect  is  produced,  but  in  a  higher  degree, 
on  moiBtening  the  bottle  with  some  spirit,  as  alcohol ;  and  if  a  cloth 
dipped  in  alcohol  be  applied  to  the  ball  of  a  thermometer,  the  mercury 
in  uie  tube  will  descend  while  the  evaporation  continues  :  the  cooling 
is  found  to  be  BO  much  greater  as  the  spirit  is  more  volatile;  and  it 
appears  to  be  the  greatest  when  ether  is  employed. 

The  degree  of  cold  thus  produced  is  increased  by  any  means  which 
will  accelerate  the  evaporation :  thus,  by  wrapping  a  piece  of  linen 
dipped  in  ether  round  the  ball  of  a  mercurial  thermometer,  and  ex- 
poflong  the  apparatus  to  a  current  of  air,  the  mercury  in  the  tube  has 
been  made  to  fall  as  much  as  45*.  Dr.  Cullen  ('  Essays,  Physical  and 
Literary'),  of  Edinburgh  put  a  small  quantity  of  water  into  a  thin 
glass  tube  which  was  suspended  in  a  vessel  containing  ether;  and 
then,  on  placing  the  apparatus  under  the  receiver  of  an  air-pump  and 
np|<lly  exhaxistmg  the  air,  the  evapora&on  of  the  ether  caused  such 
a  diminution  of  heat  in  the  water  that  it  was  converted  into  ice.  By 
a  similar  process,  usiDg  sulphuret  of  carbon  instead  of  ether,  Dr. 
Marcet  ('Phil.  Trans.,'  1813)  succeeded  in  freezing  mercuiy.  Still 
more  remarkable  cases  are  given  imder  Ebullition. 

For  the  method  of  ascertaining  the  amount  of  moisture  in  the  air 
under  any  given  temperature,  see  Htobomster.  The  supposed  connec- 
tion between  evaporation  and  electricity  is  noticed  under  Electricitt, 
Athospherio;  and  the  importance  of  evaporation  as  a  meteorological 
agent  will  be  further  considered  under  Rain;  Metboroloot,  &c; 
but  we  may  here  refer  to  the  old  opinion  advocated  by  the  Ahh6 
Nollet  and  others,  that  **  electricity  increases  the  natural  evaporation 
of  fluids,"  and  that  it  is  more  eflScient  in  this  respect  when  the 
vessels  which  contain  them  are  conductors.    Mr.  Rowell  ('  Cause  of 


Rain,'  Oxford,  1859)  suspended  by  means  of  silk  threads,  in  a  warm 
room  over  an  oven  in  daily  use,  two  shallow  vessels  each  containing 
8  ozs.  of  water.  From  one  of  the  vessels  was  hung  a  small  copper 
wire  passing  from  the  water  to  the  earth.  In  the  course  of  twenty-five 
houn  the  insulated  vessel  lost  2  ozs.  11  dwts.  15  grs.,  and  the  other 
vessel  SozB.  6  dwts,  thus  showing  an  excess  of  evaporation  from  the 
non-insulated  vessel  of  14  dwts.  9  grs.  A  similar  result  was  obtained 
when  the  vessels  were  exposed  to  ^e  sun. 

EVECTION.    [Lunar  Theory.] 

EVERITTS  SALT.    [Ctanoqen,  dUuUd  hydroeyanie  add.] 

EVERNESIC  ACID.    Synonymous  with  Everninio  Acm. 

EVERNIC  ACID  (C^^H.^Oj^  ?),  a  crystalline  add,  homologous 
with  lecanorio  acid,  extracted  from  a  species  of  lichen,  the  jEvemia 
prunastri.    [Lichens,  CoLOURiNa  Matters  of.] 

EVERNINIC  ACID.    [Lichens,  CoLOURiNa  Matters  of.] 

EVIDENCE  (Judicial)  denotes,  in  jurisprudence,  the  proper  means 
of  evincing  the  true  state  of  facts  which  have  become  the  object  of 
judicial  investigation ;  and  the  just  use  of  such  means  for  that  end  in 
these  investigations  is  the  proper  object  of  those  established  rules  which 
are  received  in  the  courts  of  justice  as  the  law  of  evidence.  This  law 
originates  in  the  practice  of  the  tribunals,  continues  into  the  latest 
times  for  the  most  part  still  imwritten,  and  long  retains  the  character 
of  the  age  which  conceived  and  formed  it  for  immediate  service. 
Gradually  the  course  of  ages,  changing  the  mannere  and  continually 
adding  to  the  moral  and  intellectual  wealth  of  the  nation,  brings  with 
it  the  necessity  at  length  of  departing  somewhat  from  the  tradition  of 
the  fathers.  Reforms  are  introduced  by  positive  enactment,  and  other 
reforms  succeed  as  confidence  increases  with  experience  of  the  improve- 
ment effected  thereby  in  the  administration  of  justice.  In  this  way 
our  statute-book  comes  to  exhibit  at  distant  intervals  the  traces  of 
change,  which  might  be  studied  with  advantage,  rolative  to  the  history 
and  character  of  the  nation,  but  from  which  littie  information  could  be 
derived  respecting  the  principles  and  rules  that  constitute  this  branch 
of  English  jurisprudence.  The  great  bulk  of  these  remain  at  this  day, 
as  they  have  been  for  ages,  the  subject  of  tradition,  the  common  law  of 
the  courts,  the  familiar  rules  of  dally  practice  in  the  administration  of 
justice.  But  we  are  apt  to  foi^et  this  when  we  turn  to  Justinian's 
'  Digest,'  and  point  with  something  like  contempt  to  one  short  chapter 
which  appears  there,  as  though  it  necessarily  comprised  aU  that  was 
known  to  the  Roman  law  on  the  subject  of  evidence.  This  is  probably 
an  error  of  the  same  kind  with  his  who  should  assume  that  in  the 
fragmentary  provisions  of  our  statute-book  he  finds  the  whole  of  the 
English  law  upon  the  same  subject;  but  the  wrong  would  be  so  much 
greater,  as  it  is  done  to  the  memory  of  a  people  whose  jurisprudence 
has  been  the  light  of  modem  nations  and  the  cherished  wealth  of  the 
greatest  minds,  and  which  for  its  wisdom  and  rectitude  still  secures 
them  the  position  and  authority  of  the  mastera  of  the  world. 

Judicial  evidence,  considered  with  regard  to  its  sources,  is  deri- 
vable from  living  witnesses,  and  from  written  instruments ;  and  viewed 
with  respect  to  its  production  in  court,  and  admissibility  as  the  means 
of  judicial  inquiry,  it  is  subject  to  conditions  which  in  the  order  of 
things  demand  our  earliest  attention. 

The  first  great  condition  of  the  admissibility  of  living  testimony  in 
this  oountrv  is  that  it  must  be  given  under  tiie  sanction  of  an  oath. 
It  suffices,  however,  that  it  be  such  an  oath  as  is  binding  on  the  con- 
science of  the  witness.  No  exclusive  ceremony  or  form  of  words  is 
prescribed  by  our  law,  and  no  further  inquiry  into  the  ^th  of  the 
witness  is  permitted  than  is  necessary  to  ascertain  whether  he  acknow- 
ledges the  (existence  and  moral  government  of  the  Divine  Being,  and 
that  he  wiU  punish  falsehood  and  perjury,  either  in  this  Ufe  or  that 
which  is  to  come.  Even  that  inquiry  is  not  volunteered  by  the  judge, 
though  it  is  permitted  to  be  made  by  the  adverse  party ;  for  it  is  a 
presumption  of  law  that  every  person,  in  this  country,  of  sufficient 
mental  capacity,  entertains  this  fiuth,  and  the  usual  form  of  oath  is 
tendered  without  preliminary  question.  But  obvious  incapacity  of 
mind,  whether  it  be  the  immaturity  of  young  children  or  the  defect  of 
the  insane,  rebuts  this  presumption  of  the  law,  and  imposes  on  the 
court  the  duty  of  making  previous  inquiry  into  the  state  of  the 
witness's  knowledge  with  regBod  to  the  nature  of  an  oath. 

The  exemption,  at  an  early  period,  from  this  necessity,  of  certain 
religious  sects  who  entertain  conscientious  objections  to  oaths  of  any 
description,  has  recently  been  extended  to  all  persons  who  allege  con- 
scientious motives  for  their  refusal  or  reluctance  to  take  the  oath. 
This  is  a  modification,  still  in  the  spirit  of  the  general  rule,  rather  than 
any  exception  to  it,  made  in  favour  of  tender  consciences  which  are 
hindered  from  following  the  common  practice  by  a  scrupulous  and 
reverent  obedience  to  what  they  regard  as  the  Divine  Will 

Scaroelv  more  an  exception  than  this  is  the  admission  in  evidence 
upon  triau  for  homicide  of  the  dying  declaration  of  the  injured  person, 
who  in  that  condition  makes  a  statement  unsworn  of  the  drcumstanoea 
under  which  he  received  his  injury.  These  statements,  savs  Lord 
Chief  Baron  Eyre, "  are  declarations  made  in  extremity  when  the  party 
is  at  the  point  of  death,  and  when  eveiy  hope  of  this  world  is  gone; 
when  every  motive  to  falsehood  is  silenced,  and  the  mind  is  induced 
by  the  most  powerful  considerations  to  speak  the  truth ;  a  situation  so 
solemn  and  so  awful  is  considered  by  the  law  as  creating  an  obligation 
equal  to  that  which  is  imposed  by  a  positive  oath  in  a  court  of 
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The  production  of  written  instruments  aa  evidence  upon  a  judicial 
inquiry  must  be  accompanied  with  proof  of  due  execution  under  the 
hand  or  seal,  or  hand  and  seal,  of  the  parties  thereto ;  and  such  proof 
ought  properly  to  be  by  the  attesting  witness,  if  the  witness  be  alive 
and  can  be  found,  and  if  it  be  in  obedience  to  tiie  law  that  such  attes- 
tation appears  to  the  instrument. 

The  effect  of  this  general  condition  had  been  superseded  by  the  early 
practice  of  the  courts  in  respect  of  the  seals  of  certain  public  offices 
and  well-known  officers^  of  which  the  judges  took  judicial  notice,  dis- 
pensing with  the  evidence  required  in  other  cases ;  and  this  with  so 
much  convenience  to  the  suitors,  and  saving  of  needless  expense^  and 
without  any  experience  therefrom  of  counterbalancing  disadvantages, 
that  the  legislature,  by  the  Documentary  Evidence  Act  (8  &  9  Vict. 
c.  118),  made  all  documents  of  any  public  company,  which  are  evidence 
by  force  of  any  statute,  admissible  in  evidence,  if  they  purport  to  be 
sealed  or  impressed  vrith  a  stamp,  or  sealed  and  signed,  or  signed  alone, 
or  impressed  with  a  stamp  and  signed,  as  the  piurticidar  statute  may 
require,  without  further  proof  of  execution.  The  same  statute  ex- 
tends this  &vourable  exception  to  other  classes  of  seals  and  signatures, 
and  it  has  been  followed  to  the  same  purpose  by  subsequent  statutes, 
particularly  the  Greneral  Evidence  Act  (14  &  15  Vict.  c.  99),  and  the 
Chancery  Practice  Amendment  Statute,  of  the  same  year  (14  &  15 
Vict,  c  86). 

The  brevity  of  human  life  has  imposed  on  the  courts  the  necessity 
of  making  another  exception  to  this  general  condition  in  favour  of 
ancient  writings,  which  are  admitted  m  evidence  vrithout  proof  of 
execution  after  thirty  years  from  the  date  thereof,  provided  they 
appear,  upon  teetimony,  to  have  been  produced  from  the  custody  in 
which  it  is  reasonable  to  expect,  if  genuine,  that  they  would  be  found. 
Besides  these  general  conditions  of  the  admissibility  of  living  testi- 
mony and  written  evidence,  certain  other  exclusive  limitations  thereto, 
which  have  exercised  a  powerful  influence  on  the  administration  of 
justice,  still  require  to  be  noticed.  Living  testimony  was  liable,  till 
within  a  very  recent  period,  to  be  shut  out  on  the  ground  of  the 
incompetency,  as  it  was  called,  of  the  person  to  give  evidence.  A  per- 
son might  be  incompetent  b€K»use  he  was  interested  in  the  matter  in 
question,  or  in  the  event  of  the  trial,  or  because  he  had  been  convicted 
of  an  infamous  crime.  These  grounds  of  exclusion,  aboimding  with 
injustice,  and  scarcely  possessing  a  single  recommendation,  luive  at 
length  been  abolished.  The  immediate  parties  to  the  suit  or  action  are 
consequently  admissible  T^itnesses  in  any  proceedings,  except  proceed- 
ings in  consequence  of  adultery,  or  for  breach  of  promise  of  marriage, 
or  the  defendant  in  criminal  proceedings.  A  husband  and  wife,  so 
constantiy  regarded  at  common  law  as  one  person,  are  now  competent 
and  compellable  to  give  evidence,  although  it  be  for  or  against  each 
other,  in  any  proceeding,  except  a  criminal  proceeding  when  one  of 
them  is  defendant,  or  a  proceeding  instituted  m  consequence  of  adul- 
tery. Neither  of  them,  however,  is  compellable  to  discloee  any  com- 
munication made  to  the  one  bv  the  other  diuing  the  marriage ;  and 
generally  no  person  is  compellable  to  answer  any  question  if  the  answer 
to  it  would  have  the  effect  of  criminating  the  witness,  or  the  husband, 
or  wife  of  the  witness,  respectively. 

Available  evidence,  in  the  nature  of  written  docimients,  is  often 
excluded  by  the  immediate  operation  of  the  revenue  laws,  when  the 
I>arties  have  neglected  to  use  the  stamp  appropriate  to  the  instrument 
produced.  This  is  now  so  far  modified  in  many  cases  as  to  enable  the 
parties  to  give  the  instrument  in  evidence  on  payment  in  court  of  the 
stamp-duty  and  a  fine,  provided  it  is  not  one  of  those  instruments 
(such  as  bills  of  exchange)  which  the  law  does  not  permit  to  be  subse- 
quently impressed  with  a  stamp. 

There  is  also  a  numerous  class  of  facts  of  which  it  is  the  policy  of 
our  law  to  exclude  all  evidence  except  it  be  of  one  description.  Some 
facts,  for  instance,  are  proveable  only  bv  the  record  of  a  court  of 
record;  others  by  writing  imder  the  seal  of  the  parties;  others  by 
writing  under  the  hand  of  the  parties,  in  the  presence  of  attesting 
witnesses ;  and  others,  again,  by  writing  under  the  hand  of  the  parties 
merely.  Of  such  facts,  if  the  proper  evidence  required  by  law,  duly 
drawn  up  and  executed,  has  ever  at  any  time  existed,  we  shall  see  that 
in  virtue  of  another  rule  of  evidence,  proof  of  a  secondary  order  is 
admissible  upon  showing  the  loss  or  destruction  of  the  original  instru- 
ment. But  if  no  such  original  evidence  ever  has  been  in  existence,  the 
&tcts  themselves,  although  their  existence  may  be  otherwise  credibly 
attested,  are  not  proveable  in  a  court  of  law. 

Evidence,  again,  which  would  be  of  the  most  cogent  effect  if  it  were 
accepted,  is  often  so  tainted  in  its  origin,  that  it  is  not  merely  worth- 
less, but  absolutely  inadmissible.  Instruments  which  in  their  contents 
are  most  relevant  to  the  inquiry,  and  have  been  to  all  appearance  duly 
executed  by  the  parties,  may  have  been  forged,  or  executed  under 
duress,  or  in  such  a  condition  of  mental  incapacity  that  the  person  cir- 
cumvented could  not  be  held  to  be  compos  mends.  Again,  a  confession 
of  guilt  is  popularly  regarded  as  superseding  the  necessi^  for  further 
inquiry ;  and  this  is  not  a  modem  opinion  merely.  Meum  confitentem 
Kabete — used  to  resound  in  the  Roman  Forum  as  conclusive  to  the  minds 
of  the  jvdices.  The  most  experienced  of  our  English  judges,  however, 
have  learned  to  regard  such  evidence  with  anxiety  and  distrust ;  and, 
accordingly,  when  the  confession  is  obtained  under  a  promise  or  a 
threat  by  one  who  seemed  to  possess  the  power  of  giving  his  words 
effect,  our  law,  with  a  commendable  tendemees  for  human  infirmity 
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under  circumstances  so  painful,  rejects  the  evidence  as  too  tainted 
in  its  origin  to  be  deserving  of  credit,  and  too  dangerous  to  innocence 
to  allow  of  its  being  submitted  to  a  jury.  When  the  confession  is  per- 
fectiy  voluntary  it  is  admissible,  but  only  as  against  the  person  who 
made  it.  As  against  all  others  it  is  worthless,— the  law  entertaining  a 
jealous  dread  of  the  feeling  of  revenge  in  a  malignant  mind,  and  the 
cruel  devices  to  which  that  passion  has  recourse  for  gratification.  But 
this  does  not  prevent  an  accomplice  being  made  a  witness,  although  he 
necessarily  thereby  criminates  himself ;  for  his  evidence  is  no  longer 
confession  merely,  but  evidence  given  upon  oath,  and  subject  to  cross- 
examination  by  the  adverse  parties.  Again,  of  that  description  o. 
evidence  called  hearsay,  which  is  admissible  on  certain  questions  of  a 
public  and  quasi  public  nature,  only  that  is  admissible  which  can  be 
shown  to  have  originated  ante  litem  motam;  for  it  is  obvious  that, 
after  the  question  at  issue  definitely  emerges  into  public  view  between 
opposing  interests,  even  people  who  are  not  directly  concerned  them- 
selves, or  in  any  way  tampered  with  by  the  parties  who  are,  yet  are  so 
liable  to  be  moved  by  considerations  that  bias  the  mind  and  colour  the 
testimony,  that  their  sayings,  although  the  authors  are  since  dead, 
uttered  under  such  influences,  unsworn,  and  subject  to  no  cross- 
examination,  are  excluded  as  mere  sources  of  error  and  destitute  of 
credit. 

This  is  a  compendious  view  of  the  operation  and  grounds  of  the  general 
conditions  upon  which  the  admissibility  of  evidence  by  the  law  of  this 
country  depends.  Those  general  rules  descriptive  of  tiie  evidence 
itself,  and  demonstrative,  among  all  that  is  admissible,  of  that  only 
which  ought  to  be  produced,  come  now  to  be  stated  wiUi  similar  con- 
ciseness. 

The  first  of  these  rules  requires  that  the  evidence  should  be  relevant 
to  the  points  actually  in  issue  between  the  contending  parties.  To 
ascertain  and  exhibit  these  points  is  the  principal  office  of  the  record. 
The  sole  purpose  of  what  is  technically  termed  pleading,  is  to  reduce 
the  dispute  between  the  litigants  to  one  or  more  definite  and  simple 
propositions,  affirmed  on  the  one  hand  and  denied  on  the  other,  con- 
cerning the  same  subject,  and  in  the  same  respect.  The  parties  are 
then  said  to  be  at  issue.  One  of  the  greatest  of  those  evils  which  had 
crept  into  the  system  of  pleading,  and  corrupted  it  from  its  original 
intention,  had  gone  far,  by  means  of  what  is  called  the  general  issue, 
to  frustrate  the  chief  purpose  of  the  record  as  the  authentic  account  of 
the  precise  matters  in  difference,  and  the  determinate  rule  of  the  Nisi 
Prius  evidence.  The  general  issue,  a  quarter  of  a  century  ago,  was  a 
denial  of  the  statement  of  the  cause  of  action,  so  indefinite  as  to  give 
the  defendant  the  choice  of  several  courses  at  the  trial,  and  the  plaintiff 
no  notice  what  defence  he  was  to  meet,  until  the  instant  that  he  was 
called  on  to  produce  rebutting  evidence.  Together  with  the  loss,  in  this 
way,  of  the  substantive  benefit  of  pleading,  there  was  also  such  an  in- 
crease of  attention  to  matters  of  mere  form,  that  it  had  become  a  refined 
subtiety  and  an  elaborate  snare.  The  great  object  of  the  new  rules  of 
pleading  was  to  secure  definiteness  and  simplicity,  and  singleness  in 
the  issues  on  the  record ;  and  since  the  publication  of  these  rules, 
although  the  general  issue  still  remains  in  name,  and  perhaps  in 
form,  yet,  with  the  exception  of  some  cases  reserved  by  statute,  it  is 
now  BO  defined  and  restrained  by  these  same  rules,  that  relevancy  in 
the  evidence  is  with  much  reason  required,  and  always  with  great 
propriety  very  strictly  enforced. 

It  is  impossible  here  to  omit  all  mention  of  a  rule  which  writers 
upon  evidence  discuss  at  great  length  in  their  treatises,  as  though  it 
formed  an  integral  part  of  their  subject.  This  rule  requires  that  the 
evidence  produced  at  the  trial  should  correspond  with  the  allegationB 
placed  on  the  record.  It  is  plain  to  common  sense  that  this  is  a  rule  of 
great  importance  to  the  suitor.  It  is  clear  that  a  person  who  alleges  one 
thing  on  the  record  and  produces  something  very  different  in  evidence 
at  the  trial,  cannot  hope  to  succeed  with  either,  unless  there  be  an 
amendment  somewhere  to  reconcile  the  difference.  But  then  it  is 
dear  also  that  the  proper  evidence  in  the  cajse  never  can  admit  of  any 
tampering,  paring,  and  altering ;  and  as  the  allegations  on  the  record 
may  well  be  amended  to  meet  the  state  of  facts  proved  at  the  trial,  it 
seems  to  follow  that  this  is  a  rule  of  pleading  rather  than  of 
evidence. 

The  evidence  relevant  to  the  issues  admits  of  a  distinction  into 
primary  and  secondary ;  and  this  distinction  forms  the  basis  of  another 
general  rule,  which  requires  the  suitor  to  produce  the  best  evidence  of 
which  the  subject  is  susceptibla  We  have  already  seen  that  the  law, 
for  reasons  not  necessary  here  to  be  considered,  requires  some  trans- 
actions to  be  reduced  into  writing  and  signed,  others  into  writing  under 
hand  and  attested  by  witnesses,  and  others  into  writing  imder  seal ; 
and  where  writing  is  not  required,  but  the  parties  of  their  own  accord 
have  given  this  permanent  form  to  their  meaning  and  intentions,  the 
law  accepts  this  as  the  more  certain  and  therefore  better  evidence  of 
the  transaction.  In  these  several  instances,  the  original  writing  forms 
what  is  termed  in  the  rule  the  best  evidence  of  the  transaction  which 
constitutes  the  contents  of  the  document ;  and  if  suitors  might  at  will 
produce  it,  or  offer  other  evidence  of  its  contents,  whether  oral  or 
written,  a  ready  opportunity  of  fraud  would  exist  which  the  suitor  at 
a  push  might  be  in  great  temptation  to  use.  While  the  original 
writing  exists,  therefore,  it  is  the  only  admissible  evidence  of  its  con- 
tents, unless  it  be  withheld  by  the  other  party  to  the  action.  In  that 
case^or  in  case  it  be  lost  or  destroyed,  secondary  evidence  is  then 
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receivable ;  and,  as  there  are  no  degrees  of  superiority  in  secondary 
evidence,  this  may  be  either  oral  or  written. 

A  numerous  list  of  exceptions  to  this  rule  has  been  created  by  statu- 
tory provision,  making  examined  or  certified  copies  of  various  public 
documents,  registers,  and  l^gal  proceedings,  evidence  of  the  contents 
of  the  originals ;  and  so  much  has  public  convenience  been  consulted 
by  this  exception,  that  parliament  consented  to  the  insertion  of  a 
general  provision  in  the  Evidence  Act  (14  &  15  Vict,  a  99),  greatly 
extending  the  range  of  this  privilege. 

It  is  often  laid  down  as  a  distinct  rule  in  the  law  of  evidence  that 
parol  testimony  is  not  admissible  to  contradict,  vary,  add  to,  or  sub- 
tract from  the  terms  of  a  valid  written  instrument.  This,  if  not  a 
branch  of  the  rule  in  respect  of  best  evidence,  certainly  follows  that 
other  with  the  necessary  sequence  of  a  corollary,  and  is  its  ^oper 
complement. 

Upon  this  rule  also  the  imperfection  attending  human  transactions 
has  forced  several  exceptions.  It  is  clear  that  instruments  containing 
technical  words  used  technically,  or  common  general  words  used  in  a 
peculiar  and  local  sense,  and  contracts  so  drawn  up  as  to  leave  unex- 
pressed, but  intentionally  implied,  the  usages  of  a  i>articular  trade,  or  the 
customs  of  an  ascertained  locality^  would  be  misconstrued,  if  construed 
at  all,  without  parole  evidence  of  such  use,  usages,  and  customs.  But 
if  the  efifect  of  such  parole  evidence  when  given  be  inconsistent  with 
the  terms  of  the  writing,  the  new  matter  wiU  be  rejected  by  the  court, 
as  being  expressly  excluded  by  the  document,  and  this  will  be  con- 
strued without  extraneous  assistance,  as  containing  the  full  expression 
of  the  intention  of  the  parties.  Evidence  of  any  subsequent  agree- 
ment of  the  parties  is  only  admissible  to  contradict  or  vary  a  written 
instrument  when  it  is  in  a  form  of  equal  solemnity  wiUi  that  which  is 
required  by  the  law  in  respect  of  the  iustrument  to  be  varied  or  con- 
tradicted. Parole  contradictions,  or  additions  to  any  written  instru- 
ment whatever,  are  alti)gether  inadmissible  ivhen  contemporaneous 
with  it.  But  this  rule  does  not  shelter  fraud  or  illegality,  so  as  to 
debar  from  proving  it  by  oral  testimony ;  it  does  not  exclude  verbal 
evidence  of  mistake  when  relief  therefrom  is  sought  in  equity ;  it  does 
not  shut  out  j^roof  of  the  want  of  consideration  for  bills  of  exchange, 
because  that  is  only  a  presumption  of  law  in  their  favour,  and  is  not 
expressed  in  the  writing. 

It  is  a  rule  of  evidence  that  heanay  is  inadmissible  aa  evidence  on 
matters  of  private  interest  between  party  and  party.  By  the  rule 
requiring  testimony  to  be  given  under  oath,  such  evidence  as  this 
would  be  excluded,  but  not  by  this  rule  only.  The  uncertainty,  first, 
of  what  was  said  or  done ;  secondly,  of  what  was  meant  thereby ;  and 
thirdly,  whether  the  full  meaning  and  entire  truth  were  conveyed  by 
the  words  or  acts,  or  both  acts  and  words  spoken  to,  must  be  a  suffi- 
cient ground  for  excluding  this  kind  of  evidence.  Yet  here  too  we 
are  obliged  to  take  notice  of  a  number  of  exceptions. 

In  cases  of  homicide,  and  these  only,  although  greater  scope  was  given 
to  it  in  earlier  times,  exception,  we  have  seen,  is  now  made  in  favour  of 
the  dying  declaration  of  the  injured  person,  when  the  circumstances  of 
the  injury  are  the  subject  of  the  statement.  The  apprehension  of 
death,  followed  afterwaixls  by  that  event,  is  an  indispensable  condition 
of  the  admissibility  of  the  declaration,  as  forming  an  equivident  to  the 
sanction  of  an  oath.  And  considering  that  the  events  are  likely  to  be 
recent,  and  the  impressions  of  them  painfully  emphatic,  whilst  the 
words  of  the  statement  are  naturally  presumed  to  be  sobered  down 
to  the  truth  by  the  solemn  apprehensions  of  approaching  dissolution, 
it  is  not  unreasonable  to  believe  that  such  a  declaration  satisfies  the 
adjuration  addressed  to  all  witnesses,  and  states  the  truth,  the  whole 
truth,  and  nothing  but  the  truth,  touching  the  matter  in  question.  But 
if  the  declaration  be  such,  that  it  appears  to  be  incomplete,  and  that  a 
modification  was  intended  but  not  expressed,  it  will  not  be  received  in 
evidence. 

Another  exception  to  the  rule  is  made  in  favour  of  entries  in  books 
against  the  pecuniary  or  proprietary  interests  of  the  person  who  made 
them,  and  is  since  dead.  It  was  contrary  to  his  interest  to  have  made 
them  at  the  time,  and  it  is  essential  to  this  admissibility  that  death 
should  have  previously  removed  him  from  all  possibility  of  personal 
interest  in  the  use  of  them  as  evidence.  There  is  this,  however,  which 
is  remarkable  about  the  effect  of  such  entries,  that  they  are  admitted 
as  evidence,  not  only  of  the  fact  which  forms  the  main  purpose  of  their 
existence,  for  instance  that  a  pecuniary  claim  has  been  satisfied,  but 
of  what  is  incidental  thereto,  for  instance  of  the  facts  on  which  the 
claim  itself  was  grounded. 

Entries  made  in  the  course  of  business  or  the  routine  of  office, 
when  they  are  contemporaneous  with  the  events  which  they  record, 
and  the  person  who  made  them  is  since  dead,  form  another  exception 
to  the  general  rule  excluding  hearsay  as  evidence.  But  these  entries, 
unlike  those  already  referred  to,  are  evidence  only  of  that  which 
It  was  the  business  of  the  person  making  them,  to  record,  and 
more.  The  routine  of  business,  the  absence  of  sinister  motives, 
the  cognisance  which  others  have  of  the  same  facts  and  entries  opera- 
ting on  such  a  person  as  a  check,  and  the  powerful  interest  which  he 
usually  has  in  being  correct,  form  together  no  weak  argument  for  the 
adnaiasibihty  of  such  evidence.  The  effect  of  it  when  admitted  will 
be  indefinitely  varied  by  the  existence  or  absence  of  corroboratinir 
circumstances. 

Another  general  exception  to  tliif  rule  admits  Jtearsay  aa  ovidenco  on 


questions  of  public  and  quasi  public  interest.  In  this  general  descrip- 
tion we  include  such  matters  as  a  claim  of  a  public  highway,  right  of 
common  pur  cause  of  vicinage,  manorial  customs,  and  questions  of  pedi- 
gree, which  when  once  involved  in  doubt,  either  from  the  absence  of 
written  documents,  or  the  ambiguity  of  their  contents  when  they  exist, 
are  scarcely  susceptible  of  any  other  description  of  evidence.  Even  in 
these  oases,  however,  the  evidence  admissible  is  not  hearsay  indis- 
criminately originated  in  any  quarter,  or  at  any  period  of  time.  We 
have  already  ascertained  the  limit  placed  upon  it  in  respect  of  time. 
And  in  respect  of  source,  it  is  only  those,  whose  interest  in  the  claim 
or  right  engaged  them  to  inquire,  and  gave  them  opportunity  of 
knowledge  on  the  subject,  that  are  recognised  as  competent  to  be  auUiors 
of  this  kind  of  tradition  which  the  courts  are  obliged  to  receive  in  such 
cases.  The  effect  of  that  rule  is  to  define  the  circle,  from  which 
hearsay  is  derivable,  by  the  range  of  legal  interest  possessed  in  the 
matter  in  question,  so  that  in  pedigree  cases,  for  instance,  the  tradi- 
tion of  blood-relations  only  is  receivable  in  evidence.  This  kind  of 
interest  which  is  thus  recognised  by  the  law  as  the  condition  on  which 
depends  the  admissibility  of  hearsay,  would  entirely  derogate  from 
the  worth  of  the  evidence  when  admitted,  if  that  other  rule  which 
has  been  referred  to  did  not  exclude  all  hearsay  originated  at  a  period 
subsequent  to  that  when  the  right  or  claim  began  to  emerge  as  a 
matter  in  difierence. 

We  have  thus  offered  a  compendious  view  of  the  chief  principles 
and  rules  of  the  English  law  of  evidence,  and  for  further  details  and 
a  full  discussion  of  the  subject  we  must  refer  to  such  writers  as  Taylor, 
Phillips,  Grecnleaf,  Best,  and  Starkie. 

EVIL  EYE.  It  was  an  ancient  superstition  thai;  certain  persons 
were  endued  with  the  power  of  injuring  those  on  whom  they  cast  a 
hostile  or  envious  look.  The  eyes  of  such  persons  were  supposed  to 
dart  noxious  rays  on  every  object  on  which  they  were  fixed.  This 
power  of  injuring  with  the  eye  was  called  Batcania  (hoffKovia)  by  tho 
Greeks,  and  FoMcinaMo  by  the  Romans.  Plutarch  '  Symposiacs,'  lib.  v. 
quest.  7,  states,  on  the  authority  of  Philaretus,  that  the  Thybiens 
who  inhabited  Poutus  were  deadly,  not  only  to  babes,  but  to  men 
grown,  and  Uiat  whomsoever  their  eye,  speech,  or  breath,  would  reach, 
were  siure  to  fall  sick  and  pine  away.  Several  writers  who  have 
collected  the  testimonies  of  the  ancients  concerning  it  (as  Potter, 
'  Archssologia  Gnsca,'  lib.  IL  c.  18,  and  Alsarius,  'De  Fasdno,'  in 
*  Gr»vii  Antiq.  Rom.,'  tom.  xii.  p.  885),  may  be  consulted  for  particu- 
lars. Those  who  enjoyed  great  prosperity,  or  met  with  any  extra- 
ordinary good  fortune,  and  such  as  were  too  much  elated  by  praise  and 
flattery,  were  more  particularly  liable  to  the  effects  of  fascination. 
Hence  when  the  Romans  praised  any  thing  or  person,  they  used  to  add, 
PrccJUcini  or  Prc^fiscinc  dLceiim,  to  avert  any  fascination  that  might 
ensue,  and  to  prove  that  their  praise  was  sincere. 

It  is  remarkable  that  the  same  superstition  prevails  to  the  present 
day  in  several  parts  of  the  world :  even  in  the  northern  part  of  our 
island,  and  in  Ireland.  In  Greece  it  is  at  present  called  kako  mati  {koko 
fMTi),  and  its  efiects  are  averted  by  spitting,  in  the  same  manner  as 
was  practised  by  the  ancients  against  fascination  (Theocr., '  Idyl.'  vi. 
39)  and  ill  omens  of  every  kind.  In  Italy  it  is  called  malocckio,  and 
among  the  lower  orders  of  people  its  effects  are  supposed  to  be  very 
powerful  and  fatal.  When  praise  is  bestowed  on  beauty,  riches,  or  any 
other  advantages,  the  person  praised  immediately  exclaims,  "  se  mal- 
occhio  non  vi  fosse,"  from  an  apprehension  that  the  praise  may  not  be 
sincere,  but  proceeds  solely  from  a  malicious  intention  to  injure.  This 
exclamation  is  accomi)anied  with  a  sign  of  the  hand,  or  by  holding  up 
pieces  of  coral,  shells,  or  various  kinds  of  stones  worn  as  amulets. 

The  belief  in  fascination  is  extremely  ancient,  and  in  the  opinion  of 
some  is  connected  with  the  story  of  Medusa  and  the  Gorgons,  whoso 
eyes  caused  immediate  destruction.  From  this  source  the  superstition 
of  the  evil  eye  is  probably  derived. 

Virgil  alludes  to  this  superstition  in  his  third  Eclogue  :— 

"Nescio  qxiis  teneros  ocalus  mihi  Audnat  agnos." 

Scot,  in  his  'Discovery  of  Witchcraft,'  has  one  or  two  passages 
relating  to  it  He  says,  p.  85,  "  The  Irishmen  affirm  that  not  only  tlieir 
children  but  their  cattle  are  (as  they  call  it)  eye-bitten  when  they  fall 
suddenly  sick."  It  is  likewise  mentioned  in  Martin's  '  Description  of 
the  Western  Islands  of  Scotland,'  in  Heron's  *  Journey,'  vol.  ii.  p.  228, 
and  in  sevenU  volumes  of  the  '  Statistical  Account  of  Scotland,'  as  stiU 
believed  there. 

"  Nothing,"  says  Dallaway,  in  his '  Account  of  Constantinople,'  4to. 
Lond.  1797, "can  exceed  the  superstition  of  the  Turks  respecting 
the  Evil  Eye  of  an  enemy  or  infidel.  Passages  from  the  Koran  are 
painted  on  the  outside  of  the  hou^^cs,  globes  of  glass  are  suspended  from 
the  ceilings,  and  a  part  of  the  superiiuous  caparison  of  their  horses  is 
designed  to  attract  attention,  and  divert  a  sinister  influence.** 

Lane,  in  his  '  Modem  Egyptians '  (1836),  testifies  to  the  general 
belief  in  the  ill-effects  of  the  evil  eye  still  prevailing  in  Egypt,  and 
details  the  superstitious  precautions  taken  to  guard  against  it. 

EVIL,  KING'S.    [Scrofula.] 

EVOLUTE.     [Involute  and  Evolutk.] 

EVOLUTION.    [Involution  and  Evolution.] 

EVOLUTIONS.    [Man(EUvre.] 

EVONYMINE.  A  crystalline,  bitter,  and  neutnl  non^AEotised 
substance,  found  in  tho  livonymxiscu,roj)(jev.9» _ 
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EXAMINATION.    [Evidewcb.] 

EXANTHEMATA  (Exanthema tons  dueases),  i^dv0rffia,  an  effloret- 
eencc  ;  a  term  under  which  are  comprehended  the  eruptive  fevers,  or 
the  diseases  commonly  termed  rashes.  Hashes  are  superficial  red 
patches,  variously  figured,  and  diffused  irregularly  over  the  body, 
leaving  interstices  of  a  natural  colour,  and  terminating  in  outicular 
exfoliations.  Fever  is  an  essential  element  in  the  definition  of  an 
exanthematous  disease,  as  this  term  is  usually  employed  by  noeologists ; 
but  the  writers  on  cutaneous  diseases  give  to  it  a  modified  significa- 
tion, and  comprehend  under  it  only  those  diseases  which  are  properly 
termed  rashes,  whether  those  rashes  are  attended  with  fever,  and 
whether  they  are  contagious  or  not.  Thus  Dr.  Bateman  comprehends 
imder  the  order  Exanthemata  measles,  scarlet  fever,  nettle-rash, 
roseola  or  the  rose,  purpura,  and  erythema. 

EXARCH  was  the  title  of  the  governor  of  Italy  under  the  Byzantine 
Emperors,  established  by  Justinian  after  the  reconquest  of  Italy  from 
the  Gotha  in  the  sixth  century.  The  first  exarch  was  Narses,  who 
was  also  the  greatest,  about  a.d.  568,  and  who  held  the  exarchate  for 
fifteen  years.  The  residence  of  the  exarch  was  at  Ravenna,  then  a 
sea-port  town,  and  the  great  entrep6t  between  Greece  and  Italy; 
and  Italy  was  nearly  equally  divided  between  the  kingdom  of  the 
Longobards  and  the  exarchate  of  Ravenna,  which  included  tiie  Romagna, 
the  Adriatic  coast,  Venice,  and  Naples ;  while  the  more  inland  portions 
were  held  by  the  Longobaaxls.  The  exarchs,  who  were  generaUy  chosen 
among  the  officers  and  favourites  of  the  Byzantine  court,  were  of 
course  removable  at  the  pleasiu-e  of  the  Emperor,  but  several  of  them 
remained  in  their  office  to  the  end  of  their  Hves.  Their  administra- 
tion was  often  marked  by  acts  of  oppression  and  treachery,  the  results 
of  Byzantine  corruption  as  well  as  of  the  peculiar  difficulties  of  their 
situation.  They  were  engaged  in  frequent  hostilities  against  the 
Longobards  who  had  invaded  the  greater  part  of  Italy,  and  were  also 
not  imf  requently  at  variance  with  the  popes,  and  their  authority  was 
often  confined  within  the  walls  of  Ravenna.  At  last,  in  the  year  752, 
Ravenna  being  taken  by  Astulf  or  Astolphus,  king  of  the  Longobards, 
the  exarchate,  as  well  as  all  dominion  of  the  Byzantines  over  North 
Italy,  was  at  an  end ;  but  the  Greek  emperors  still  retained  possession 
of  parts  of  Apulia  and  Calabria,  where  Bari  became  the  residence  of  the 
catapan  or  Byzantine  governor.  (See  *  Chronological  Series  of  the 
Exarchs,'  in  Petau,  '  Rationarium  Temporum.*) 

EXCENTHIC.    [Ptolemaic  System.] 

EXCENTUIC,  or  ECCENTRIC,  in  machinery,  a  kind  of  wheel,  or 
revolving  cam,  in  which  the  axis  or  centre  of  motion  does  not  coincide 
with  the  geometrical  centre,  or  in  which  the  periphery  is  not  circular. 
A  general  notice  of  such  contrivances,  and  a  representation  of  the  kind 
of  excentric  employed  for  working  the  valves  of  a  steam-engine,  will 
be  given  under  Wheels. 

Exoentrics  of  various  kinds  form  an  important  class  of  mechanical 
expedients  for  converting  one  kind  6f  motion  into  another.  They 
afford  means  for  converting  continuous  circular  motion,  in  various 
ways,  into  alternating  or  intermitting  rectilinear  motion,  or  into 
curvilinear,  though  not  rotatory  motion.  They  also  furnish  means  for 
producing,  from  the  uniform  speed  of  one  revolving  shaft,  rotatory 
motion  of  continually  varying  speed  in  shafts  placed  in  connexion  with 
it.  As  an  illustration  of  such  an  application.  Professor  Willis,  in  his 
'  Principles  of  Mechanism,'  refers  to  an  excentric  crown-wheel  contrived 
by  Huyghens  to  produce  some  of  the  complex  movements  of  a  plane- 
tarium.    The  subjoined  diagram  will  illustrate  the  action  of  this 


apparatus,  a  representing  the  crown-wheel,  which  is  mounted  excentri- 
cally  upon  a  snaft  which  revolves  with  a  uniform  speed,  and  6  c  a 
pinion  driven  by  it,  and  made  so  long  that  it  may  be  acted  upon  either 
by  that  portion  of  the  periphery  of  the  crown-wheel  which  is  nearest 
to  its  axis,  and  which  describes  in  its  revolution  a  path  indicated  by 
the  small  dotted  circle,  coming  in  contact  with  the  pinion  at  b,  or  by 
the  opposite  portion  of  the  periphery,  which  describes  the  path 
indicated  by  the  large  dotted  circle,  and  engages  the  pinion  at  c,  where 
it  is  intersected  by  that  circle.  As  the  distance  from  the  axis  of  the 
crown-wheel  to  the  point  6  is  little  more  than  one-third  of  the  distance 
from  the  axis  to  c,  and  as  the  velocity  of  the  axis  or  shaft  is  imiform, 
it  follows  that  the  pinion  will  be  driven  nearly  three  times  as  fast  when 
in  contact  with  that  part  of  the  periphery  of  the  crown-wheel  which 
lies  farthest  from  the  axis  as  when  in  contact  with  the  part  which 
intersects  it  at  6,  while  every  intermediate  jwrtion  of  the  periphery  of 
the  crown-wheel  will  impart  a  different,  but  intermediate  velocity. 
Such  a  combination  of  wheels  might  be  driven  by  the  pinion,  in  which 


case,  supposing  the  pinion  to  have  a  uniform  velocity,  that  of  the 
crown-wheel,  or  rather  of  its  axis,  will  vary.  Further  variations  might 
be  introduced  by  making  the  periphery  of  the  crown-wheel  of  other 
than  a  circular  form. 

Excentrics  may  be  driven  by  bands  or  straps ;  but  unless  the  bands 
be  very  highly  elastic,  it  is  necessary  to  apply  a  stretching  pulley  or 
roller,  which  may  be  pressed  against  the  strap  by  the  action  of  a  weight, 
to  maintain  a  uniform  degree  of  tension. 

EXCENTRIC  WHEELS.    [Wheels.] 

EXCENTRICITY,  a  term  appUed  to  the  ratio  which  the  distance 
between  the  centre  and  focus  of  an  ellipse  or  hyperbola  bears  to  the 
whole  semiaxis.  [Ellipse  ;  Hyperbola.]  With  regard  to  this  word, 
it  should  be  noted  that  in  the  older  writings  on  conic  sections  it  was 
not  the  ratio  of  these  two  lines,  but  the  former  of  them,  namely,  the 
distance  between  the  centre  and  focus,  which  was  called  the  eccen- 
tricity. 

Let  a  be  the  semimajor  axis  of  an  ellipse  or  hyperbola,  b  the  scml- 
minor  axis,  and  e  the  eccentricity ;  then 

ft* 
in  the  ellipse  e?  =  1  —  -5 

b* 
in  the  hyperbola  e'  =  1  4-  — 2 

EXCESS.  For  a  peculiar  mathematical  use  of  this  term,  namely, 
the  spherical  excess,  see  SrnERiCAL  Tria>*ole. 

EXCHANGE.  The  rules  by  whicb  operations  of  exchange  are 
conducted  must  be  either  the  simple  rule  of  three  or  the  chain  rule. 

In  the  simple  and  direct  operation  nothing  but  the  rule  of  three  can 
be  required.  Thus,  the  exchange  b^tweeh  London  and  Paris  being  25 
francs  55  centimes  to  the  pouod  sterling,  6/32  francs  are  converted 
into  English  money  by  finding  the  fourth  term  of  the  following : — 

2555    :    1     :  :    6732     :    the  answer, 
and  139Z.  lis.  6d.  can  be  converted  into  French  money  by 
1     :    25-55    ;  :    189/.  lis.  Qd.     :    the  answer. 

But  in  the  case  of  the  indirect  operation  of  passing  money  from  one 
country  into  another  through  a  third,  a  double  operation  of  the  rule 
of  three  is  requisite,  which  may  be  facilitated  by  the  use  of  the  chain 
rule.  Suppose,  for  instance,  that  the  exchange  between  London  and 
Paris  is  25*55  francs  to  the  pound  sterling,  and  that  the  exchange 
between  Paris  and  Hamburg  is  100  marks  to  189  francs.  Then,  to 
find  out  the  arbitrated  value  (as  it  is  called)  of  1392.  lis,  Qd.,  remitted 
to  Hamburg  through  Paris,  we  have 

100  marks  are  worth     189  francs 
25  55  francs      „  1  pound 

139/.  lis.  6(2.    „  How  many  marks  ? 

It  is  however  more  common,  first  to  establish  an  arbitrated  rate  of 
exchange,  by  putting  1/.  in  the  place  of  139/.  lis.  6d.,  and  then 
deducing  the  value  of  the  Litter  sum.  This  is  more  convenient, 
because  it  establishes  a  rate  once  for  all  until  the  exchanges  vary. 

But  the  student  must  not  content  himself  with  the  simple  expo- 
sition above  given.  There  are  many  little  matters  of  business  which 
cannot  be  explained  here,  but  which  may  be  found  in  such  works  as 
Tate's  '  Commercial  Arithmetic,'  and  the  *  Counting-House  Guide '  of 
the  same  author. 

EXCHANGE.  The  term  exchange  is  commonly  employed  by  mer- 
chants to  designate — first,  the  operation  of  the  written  instrument, 
by  which  the  debts  of  persons  residing  in  different  coimtries,  or  in 
different  parts  of  the  same  country,  are  brought  to  a  condition  for 
final  liquidations ;  and,  second,  the  varying  price  of  such  negociablo 
instnunents  in  the  market,  which  price  is  determined  by  the  course  of 
mercantile  transactions,  by  means  of  which  the  obligations  of  debtors 
residing  at  a  distance  &om  their  creditors,  are  discharged  vrithout  the 
transmission  of  coined  money. 

The  first  division  of  the  subject  is  discussed  under  the  title  Bill  op 
Exchange  ;  the  following  article  will  comprise  the  second,  and  will 
include  an  investigation  of  the  principles  on  which  exchange  transactions 
are  based. 

International,  or,  as  it  is  commonly  called,  foreign  trade,  arises  out 
of  the  imequal  or  exclusive  capacity  of  different  countries  to  produce 
the  various  objects  of  desire.  One  country,  for  instance,  has  abun- 
dance of  coal  and  iron ;  another  enjoys  a  climate  especially  adapted  to 
the  culture  of  the  vine ;  whilst  a  third  possesses  some  peculiar  advan- 
tages for  the  growth  of  wheat.  If  interchange  were  not  restricted  by 
legislative  enactments,  if  trade  were  perfectly  free,  the  first  country 
would  supply  the  other  two  with  iron  wares,  taking  from  the  second 
wines,  and  from  the  third  wheat ;  whilst  the  two  last  would,  in  like 
manner,  exchange  their  respective  productions  with  each  other. 

Peculiarities  of  soil  and  climate,  abundance  and  cheapness  of  land  or 
of  labour,  the  exclusive  presence  of  certain  animals,  vegetables,  or 
minerals,  high  excellence  in  particular  arts  and  manufactures,  all  give 
rise  to  interchange  between  nation  and  nation.  Every  country  has 
some  peculiarity  which  gives  it  an  advantage,  with  respect  to  that 
peculiarity,  over  all  other  countries :  it  is  by  means  of  interchange 
that  such  advantages  are  shared  equally  among  all. 

In  the  article  Bill  of  Excoange,  already  referred  to,  we  have 
explained  how  this  mode  of  settling  accounts,  between ^partiesjn 
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different  countries,  arose ;  and  the  various  legal  rights,  of  the  parties  to 
a  bill  of  exchange,  are  also  in  that  article,  fully  explained. 

In  investigating  that  part  of  the  subject  which  belongs  to  the 
present  article  it  is  neceasary  to  bear  in  mind  that  different  countries 
make  use  of  different  coins— -different  in  denomination,  in  weight,  and 
consequently  in  value.  Thus,  the  pound  is  the  money  of  England, 
the  franc  that  of  France,  the  dollar  that  of  America.  These  several 
coins  contain  very  different  quantities  of  the  precious  metals.  The 
dollar,  for  instance,  contains  about  five  times  as  much  sHver  as  the 
franc,  whilst  the  guilder  contains  only  twice  as  much.  The  value 
of  a  ciurencv  depends  on  the  quantity  of  pure  metal,  contained  in  the 
coin  which  forms  its  l^gal  tender,  alloy  being  left  wholly  out  of  the 
account. 

In  the  language  made  use  of  by  merchants,  the  existence  of  a  par 
of  exchange  ia  usually  assumed.  The  Par  of  exchange,  here  in 
England,  is  the  expression  of  the  relative  worth  of  the  coins  of  two 
countries,  with  each  other,  at  ^  our  Mint  standard  price.  ('Beportof 
House  of  Commons  Committee  of  Secrecy  on  Bank,  &c.,'  1819,  p.  206.) 
Between  two  countries  making  use  of  the  same  metal  a  par  may  exist ; 
but  between  two  countries,  one  of  which  makes  use,  as  its  legal  tender, 
of  gold,  and  the  other  of  silver,  an  invariable  par  cannot  exist. 
0  The  following  is  a  statement  of  the  contents,  in  pure  silver,  of  the 
several  coins  forming  the  money  of  account,  of  the  several  countries 
specified ; — 

Grains. 

Franc  of  France 69*4 

Mark  of  Hamburg 105*15 

-  Florin  of  Amsterdam 146*8 

Dollar  of  America 870*1 

Hence  the  mark  is  worth,  in  Paris,  1*515  francs;  in  Amsterdam, 
14  stivers  5  pfennings ;  and  in  New  York,  28*2  cents. 

Gold  is  now  a  legal  tender  in  America,  and  the  sovereign  is  by  law 
worth  4*87  dollars,  making  the  eagle  of  10  dollars  worth  21  It,  O^d. ; 
the  dollar  (of  gold),  is.  l^d. ;  and  the  100/.  sterling  equal  to  487  dollars ; 
all  of  which  are  different  expressiona  for  the  par  between  England  and 
the  United  States— both  being  gold-using  countries. 

We  have  said  that  a  par  of  exchange  cannot  exist,  between  two 
coimtries,  making  use  of  different  metals,  as  the  standard  of  their 
respective  currencies;  we  shall  now  explain  the  reason.  Gold  is  the 
standard  in  England.  The  silver  coin  of  England  possesses  a  con- 
ventional value,  independent  of  the  market  value,  and  the  latter  may 
fluctuate  without  affecting  the  former.  Foreign  coins,  the  franc 
or  the  guilder  for  instance,  possess  no  such  conventional  value.  They 
are  merely  a  conmiodity,  liable  to  fluctuation,  with  the  varying  price 
of  silver. 

Some  time  ago  it  was  fotind  that,  in  a  period  of  ten  years,  the  price 
of  silver  in  the  London  market  varied  from  4».  104^.  to  5».  Id,  per 
oimce  of  444  grains  pure,  the  medium  price  being  is,  lljd.  to  5«.  The 
extreme  prices  gave  the  following  results  : — 

Price  of  Silver  per  oz»       Yalae  of  Frano*  Yalao  of  £1* 

».     d.  d.  f. 

4  lOi  94  26*30 

5  1  9*54  2515 

Thus  making  a  fluctuation  in  the  so-oalled  par  of  exchange  of  rather 
more  than  44  per  cent. 

The  assumption  of  a  par  of  exchange,  where  no  par  can  exist,  is 
likely  to  lead,  at  times,  to  great  inconvenience.  Suppose,  for  instance, 
that  the  par  between  Paris  and  London  be  assumed  at  25*58  f.,  which 
is  about  the  medium.  Suppose  further  that  the  exchange  is  quoted  at 
26*30  f. ;  what  would  be  the  inference  ?  Why  that  exchange  was  2*8 
per  cent,  in  favour  of  England,  and  (the  cost  of  transmission  being 
much  lees  than  the  above  difference)  that  consequently  bullion  was 
about  to  pour  into  London.  But  suppose  that,  at  the  same  time,  the 
market  price  of  silver  had  declined,  in  London,  to  4*.  lOJd.  per  oxmce, 
and  gold,  in  Paris,  had  advanced  in  a  like  ratio,  what  would  be  the 
effect  ?  Why  the  supposed  premium,  in  favour  of  England,  would 
vanish,  and  the  par,  for  the  time  being,  would  be  brought  to  coincide 
with  the  actua  Irate. 

The  mining  coimtries  are  the  only  exceptions  to  the  rule,  that  no 
country  can  have  the  exchange  permanently  favourable  or  unfavooT" 
able  with  the  whole  world.  *  Senior's  Lectures  Leot  I.  on  Transmission 
of  Precious  Metals,  p.  17. 

Though  there  exists  no  invariable  par  of  exchange  it  is  extremely 
useful  to  the  merchant  to  know  the  average  value  of  the  currency  of 
every  country  with  which  he  trades,  in  onler  to  ascertain,  what  may 
be  called  the  approximaU  par,  which  must  be  the  pivot  around  which 
fluctuations  wiU  necessarily  turn.  This  approximate  par  (a  term 
which  we  make  use  of  for  the  sake  of  conforming,  as  nearly  as  truth 
will  permit,  to  the  language  familiar  to  merchants)  should  be  grounded, 
on  the  average  value  of  a  currencv,  taken  on  a  period  sufficiently 
long  to  include  fluctuations  from  highest  to  lowest.  To  the  ap- 
proximate par  so  taken  will  be  the  tendency  of  the  rate  of  exchange 
to  conform. 

The  approximate  par  of  exchange  will  be  liable  to  be  affected  by  four 
pairs  of  circumstances,  in  addition  to  a  rise  and  fall  in  the  price  of  the 
precious  metals.    These  are-^ 


1.  Changes  made  by  the  supreme  authority  in  the  quantity  of  the 
pure  metal  contained  in  the  coin  by  way  of  increase  or  diminution. 

2.  Depreciation  from  the  use  of  paper  money,  and  restoration. 

3.  Clipping,  and  restoration. 

4.  Wear  and  tear,  and  restoration. 

1.  Legal  Changes  in  ike  Coinage.  Gk)Temm6nt8  have  not  unfrequently 
found  the  diminution  of  the  quantity  of  the  metal,  contained  in  the 
current  coin,  an  easy  way  of  gettmg  rid  of  improvidently  contracted 
debts.  The  English  pound  was  once  a  troy  pound  of  silver ;  it  is  now 
about  four  ounces.  The  French  livre,  once  probably  the  same  quan- 
tity, is  now  less  than  a  seventieth  part  of  a  lb. 

A  government,  having  borrowed  so  many  pounds  of  its  subjects, 
would  find  it  a  very  convenient  thing,  when  the  day  of  payment  should 
come  round,  to  call  ten  or  fifteen  shillings  '  a  poimd ; '  and  as  it  would 
have  aU  the  debtors  in  the  kingdom  on  its  side,  popularity  would  be 
divided  on  the  measure.  But  although  creditors,  at  home,  may  be 
compelled  to  submit  to  this  robbery,  creditors  abroad  cannot.  Their 
con^-act  is  to  receive  a  given  sum  of  the  money  of  their  own 
country,  and  the  only  effect,  of  any  debasement,  will  be  that  the 
foreign  debt  will  require  more  of  the  debased  money  to  liquidate  it ; 
in  other  words,  exchange  will  fall  in  the  ratio  of  the  debasement! 
Thus  suppose  the  sovereign  to  be  reduced  in  weight  10  per  cent., 
exchange  on  the  Parisian  Bourse,  if  at  25*58f.,  would  fall  to  231  2c 
H,  on  we  other  hand,  the  franc  were  reduced,  exchange  would  rise. 

We  can  illustrate  this  by  two  historical  facts.  Formerly  the  SjHuiish 
dollar  contained  as  much  silver  as  is,  6d.  sterling,  and  consequently 
the  average  value  of  1002.  was  444  dollars  44  cents.  The  weight  of  the 
dollar  however  has  been  since  reduced,  and  it  now  contains  only  as 
much  silver  as  is.  2d,  sterling,  so  that  the  average  value  of  1002. 
sterling  is  now  480  dollars ;  the  difference  being  8  per  cent  The  old 
language  of  quotation  however  has  never  been  wholly  abandoned  by 
the  American  merchants.  They  still  assume  the  old  par,  so  that 
when  exchange  is  quoted  at  10  or  11  per  cent,  premium — a  premium 
which,  as  we  shall  presently  see,  could  not  be  maintained  for  an  hour 
—it  is  in  fact  at  2  or  3  per  cent,  only  (the  remaining  8  per  cent, 
being  nominal) ;  and  when  it  is  quoted  at  6  or  7  per  cent,  premium^ 
it  is  in  .fact  at  1  or  2  discount.  The  other  fact  to  which  we 
allude  is  the  adoption  of  a  gold  standard,  in  the  United  States,  at  a 
rate,  compared  with  silver^  to  render  the  American  currency  practicaJly 
debased. 

Before  the  introduction  of  the  Gk>ld  Bill  the  average  value  of  1002. 
sterling,  as  we  have  seen,  was  480  dollars;  by  the  new  standu'd,  the 
quantity  of  gold  contained  in  1002.  is  now  coined  into  487  dollars,  being 
a  difference  of  1*45  or  nearly  14  per  cent.  Thus  the  par  between 
England  and  America  is  now  487  d.  =  1002.,  or  adhering  to  the  old 
(erroneously  assumed)  par,  a  nominal  premium  of  9*45  per  cent. 

2.  Paper  Money, — One  of  the  evils  to  which  paper  money  is  liable 
is  depreciation  from  excess.  The  market  price  of  money,  like  that  of 
every  thing  else,  varies  in  the  inverse  ratio  of  its  quantity.  If  it  be 
scarce  it  will  be  dear;  in  other  words,  all  other  things  will  be 
cheap.  If,  on  the  other  hand,  money  be  in  excess,  it  will  be  cheap ; 
in  otner  words,  much  of  it  will  be  given  in  exchange  for  other  things. 
To  say  that  prices  are  advancing,  is  equivalent  to  saying  that  money  is 
getting  cheaper  and  cheaper.  The  effect  of  issuing  paper  money  in 
excess  is,  then,  to  make  money,  both  metallic  and  paper,  cheap.  Being 
cheap,  it  becomes  desirable  to  export  it ;  but  paper  money  is  not 
available  for  this  purpose,  and  hence  metallic  money  is  alone  exported. 
Bullion  in  the  uncoined  state  would,  imder  such  circumstances, 
advance  in  price,  but  the  sovereign  would  be  still  a  sovereign ;  hence 
there  would  exist  a  motive  to  convert  coined  money  into  bullion,  or  to 
export  it.  Bullion  however  would  not  be  exported,  except  when  it  was 
really  cheaper  here  than  in  other  coimtries. 

Dui-ing  the  Bank  restriction  the  depreciation  reached  27*9  per  cent. 
Gold  was  then  worth  52.  8<.  per  oimce,  and  silver  Qs.  Ilc2.,  estimated  in 
paper  money.  But  at  these  nominally  high  prices  the  proportion 
between  gold  and  silver  was  precisely  the  present  average  proportion, 
namely,  1  to  15*52 ;  or,  gold  at  32.  Us,  l%d.,  and  silver  at  is.  llld. 
The  Parisian  par  was  then  18*431  per  12.  sterling  (instead  of  25*58f.) 
so  that  although  coin  might  be  sent  away  as  a  cheaper  mode  of  con- 
version than  melting,  bumon  would  not  necessarily  be  an  article  of 
export,  unless  when  exchange  was  really,  and  not  merely  nominally, 
against  us. 

We  have  seen  that  the  present  average  value  of  the  dollar  is  is.  2d. ; 
when  silver  was  at  6«.  Ilc2.  the  value  would  be  5«  9|«?.  in  the  depreci- 
ated English  money.  Hence  a  debt  in  London  of  1002.  could  be  dis- 
charged with  346  dollars  18  cents,  whereas  now  it  would  requiro 
480  dollars.  The  dollars  remained  unchanged,  but  1002.  of  1813  was 
worth  only  722.  2s.  in  gold. 

As  the  par  of  is,  6c2.  was  then,  as  now,  retained,  the  depreciation 
was  met  by  a  heavy  nominal  discount  of  27^  per  cent  It  is  unneces- 
sary to  pursue  these  calculations  to  other  coimtries ;  the  same  principles 


apply  to  all  countries. 
It  is 


is  scarcely  necessary  to  observe,  that,  in  the  process  of  restoration, 
the  phenomena  are  reversed.  A  restoration  of  the  English  currency, 
for  instance,  would  be  similar,  in  its  effects,  to  a  depreciation  of  tho 
currencies  of  all  other  countries. 

8.  CUppintj  Uie  Coin.    In  some  countries  the  practice  of  clipping  the 
coin  still  continues,  and  it  is  likely  to  continue  just  so  long  as  people 
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will  take  clipped  coin.    If  people  would  take  shillings  clipped  into 
polygons,  they  would  be  so  cUpped  in  less  than  twenty-four  hours. 

The  effect  of  clipping,  on  the  exchange,  is  precisely  similar  to  the 
two  cases  we  have  already  examined.  If  tlie  silver  coin  of  France  were 
clipped,  to  the  extent  of  one-tenth  of  its  weight,  exchange  would  be 
affected  to  that  extent.  Instead  of  requiring  only  25*58f.,  to  purchase 
1 1,  sterling  on  the  Parisian  Bourse,  it  would  require  28'14f .  Restoration 
would  be  equivalent  to  clipping  the  coins  of  other  countries. 

Some  of  the  continental  states,  in  which  clipped  coin  circulates,  have 
adopted  an  expedient  to  keep  up  the  character  of  their  money  of 
accounts  This  expedient  is  to  transact  all  their  dealings,  with  other 
nations,  in  what  they  call  Banco,  which  may  be  defined  money  <u  it 
ought  to  be,  to  distinguish  it  from  the  current  or  clipped  money,  which 
may  be  called  money  cts  U  is.  The  merchants  keep  their  bank  accounts 
in  money  as  it  ought  to  he,  paying  in  the  clipped  money,  or  VMmey  as  it 
is.  They  are  chiurged  wii^  the  depreciation,  which  is  known  by  the 
term  Agio,    This  is  purely  an  arrangement  of  convenience. 

4.  Wear  of  Coin. — The  case  of  a  worn  coinage  is  precisely  similar  to 
that  of  a  clipped  coinage,  except  that  the  latter  is  sudden  in  its  effects, 
the  former  gradual.  Hence  depreciation,  from  wear,  is  much  more 
likely  to  deceive,  than  that  which  arises  from  clipping.  Restoration, 
by  means  of  a  new  issue,  reverses  all  the  effects. 

We  have  now  enumerated  the  principal  circumstances  affecting  the 
value  of  a  currency.  Fluctuations  in  the  rate  of  exchange,  proceeding 
from  an  alteration  of  the  value  of  the  medium  in  which  price  is  quoted, 
are  purely  nominal;  and  so  they  are  usually  designated.  They  are 
alterations,  proceeding  from  the  altered  quantity  of  the  article  pur- 
chased, and  are  analogous  to  an  alteration  of  the  price  of  wheat,  n'om 
an  alteration  in  the  capacity  of  the  imperial  quarter. 

AVhat  is  usually  called  the  real  exchange  is  the  actual  market-price, 
determined  by  the  same  law  as  the  price  of  sugar,  com,  or  broad-cloth, 
namely,  the  existing  proportion  between  supply  and  demand. 

The  demand  for  bills  of  exchange  arises  out  of  the  necessity  of  paying 
for  importations.  The  supply  arises  out  of  the  practice  of  drawing  for 
the  amount  of  exportations.  If  the  supply  and  demand  be  equal — ^if 
for  every  pound's  worth  of  goods  imported  there  be  exactly  a  poimd's 
worth  of  exported  goods  to  be  drawn  for — there  will  be  no  real  ex- 
change ;  that  is,  the  real  exchange,  however  much  the  nominal  exchange 
may  alter,  will  be  at  par. 

When,  however,  the  importations  are  not  preciselv  equal  to  the  ex- 
portations, exchange  can  no  longer  remain  at  par.  An  excess  of  impor- 
tation would  cause  exchange  to  advance  against  the  importing  country. 
Let  us  suppose  a  case.  Let  us  suppose  that  an  actual  or  anticipated 
advance  in  the  price  of  wheat  causes  the  transmission  of  extensive 
orders  to  the  north  of  Europe.  This  would  produce  a  sudden  demand 
for  bills  of  exchange — ^not  perhaps  to  the  extent  of  the  orders,  for  in 
all  probability  goods  adapted  to  the  markets  of  the  wheat-growing 
countries  would  be  sent  in  part  payment — but,  at  aU  events,  to  a  con- 
siderable amounts  There  would  accordingly  be  an  advance  in  the  rate 
of  exchange,  first  on  the  wheat-shipping  ports,  and  next  on  all  other 
countries.  Thus,  England  imports  wheat  from  Danzig,  and  exchange 
on  Danzig  rises.  But  exchange  on  Am^rdam  is  at  par,  as  it  is  also  at 
Amsterdam  on  Danzig.  Hence  the  wheat-importer  would  buy  a  bill 
on  Amsterdam,  and  with  the  proceeds  would  there  buy  a  bill  on  Danzig. 
But  the  buyer  of  exchange  on  Amsterdam  cannot  go  into  the  market 
without  causing  an  advance  in  the  ate.  In  this  way  the  advance 
becomes  general. 

The  real  exchange,  however,  is  subject  to  a  limit  beyond  which  it 
cannot  advance.  A  rise  in  the  exchange  will  be  limited  by  the  aggre- 
gate amount  of  the  following  items :  1.  The  cost  of  obtaining  the 
precious  metals  here.  2.  The  charges  of  transportation.  8.  The  profit 
of  the  lender  for  the  use  of  his  money :  which  two  last  expenses  form 
the  scale  of  the  rise  of  the  exchange  abroad.  (Report  of  Committee  of 
Secrecy,  &c.,  p.  181.) 

But  an  advance  in  the  rate  of  exchange,  even  up  to  this  point,  can- 
not long  be  maintained.  The  tendency  in  an  advance  in  the  rate  is  to 
check  importation  and  stimulate  exportation.  Articles  which  would 
only  just  pay  with  exchange  at  par  would  pay  a  profit  sufi&cient  to 
nduce  exportation  where  the  exporter  could  seciu^  1  or  2  per  cent, 
more  for  his  draft.  Thus,  by  the  stimulus  to  exportation,  the  supplv 
of  bills  would  be  increased  to  meet  the  demand,  and  pro  tanto  to  check 
the  advancing  rate  of  exchange.  On  the  other  hand,  an  imported 
article  which  was  only  just  paying  when  exchange  was  at  par  would 
cease  to  pay  when  it  should  cost  the  importer  2  percent,  more  to  make 
his  remittance.  Thus,  whilst  the  cost  of  exporting  the  precious  metals 
is  the  immediate  check  upon  an  advancing  rate  of  exchange,  the  effect 
of  the  real  exchange  in  stimulating  or  checking  importation  or  expor- 
tation, as  the  case  may  be,  is  to  work  its  own  remedy.  This  natural 
and  inherent  tendency  is  assisted  by  the  operations  of  the  dealers  in 
bills.  Thus,  the  bills  drawn  on  Great  Britain  in  Italy  almost  always 
exceed  in  amount  those  drawn  by  Great  Britain  on  Italy.  One  part  of 
the  business  of  a  bill  merchant  is  to  buy  up  the  excess  of  bills  drawn  in 
Italy  on  London,  to  sell  them  in  any  country  on  the  continent  that 
happens  to  be  indebted  to  us,  and  this  prevents  the  real  exchange 
between  Italy  and  this  country  from  ever  falling  very  low.  The  real 
exchange  is,  in  fact,  continually  gravitating  towsutUi  par,  though  at 
times  superior  forces  may  overcome  that  perpetual  tendency. 
Most  of  the  errors  which  prevail  in  relation  to  the  subject  of  •zchange 


arise  out  of  confounding  the  real  with  the  nominal  exchange.  For  the 
purposes  of  general  reasoning,  it  is  well  to  know  what  is  the  average 
value  of  the  currencies  of  we  several  nations  with  which  we  have 
commercial  relations ;  but  for  practical  purposes  the  actual  par  for  the 
moment  should  be  rigidly  calculated.  Unless  this  be  done,  the  practical 
merchant  will  be  liable  to  continual  error.  For  fBoiher  mforma- 
tion  on  the  subject,  the  reader  may  consult  Mill's  'Elements  of 
Political  Economy/  chap.  iii.  sec.  16 ;  Ricardo's  '  Principles/  chap.  viL, 
'  On  Foreign  Trade ; '  article  '  Exchange '  in  the  '  Encyclopeedia  Bri* 
tannica ; '  and  Tooke's '  High  and  Low  Prices,'  passim. 

EXCHANGE,  BILL  OF.    [Bill  of  Exchange.] 

EXCHEQUER  BILLS  form  the  principal  part  of  the  unfunded 
public  debt  of  this  coimtry.  These  bills  are  issued  under  the 
authority  of  parliament  for  sums  varying  from  100/.  to  1000/.,  and 
bear  interest.  They  were  first  issued  in  the  reign  of  William  III.  ; 
and  although  their  amount  has  since  varied  greatiy  at  different  times, 
the  convenience  which  they  afford  to  individuals  and  their  advantage 
to  the  public  have  been  such  as  to  cause  their  constant  issue.  Their 
convenience  to  individuals  arises  from  the  circumstance  of  their 
passing  from  hand  to  hand  without  the  necessity  of  making  a  formal 
transfer,  of  their  bearing  interest,  and  of  their  not  being  subject  to 
such  violent  fluctuations  as  sometimes  occur  in  the  prices  of  the 
funded  debt.  This  comparative  steadiness  in  value  is  caused  by  the 
option  periodically  given  to  the  holders  to  be  paid  their  amount  at 
par,  or  to  exchange  them  for  new  bills  to  which  the  same  advantage  is 
extended;  besides  this,  when  a  certain  limited  period  has  elapsed 
from  the  date  of  their  first  issue,  they  may  be  paid  to  the  government 
at  par  in  discharge  of  duties  and  taxes.  The  amount  of  premium  that 
may  have  been  paid  at  the  time  of  purchase  is  consequentiy  all  that 
the  holder  of  an  exchequer  bill  risks  in  return  for  the  interest  which 
accrues  during  the  time  that  it  remains  in  his  possession.  The 
advantage  to  the  public  consists  in  the  lower  rate  of  interest  which 
they  carry  compared  with  the  permanent  or  funded  debt  of  the  nation, 
to  which,  however,  they  must  in  this  respect  bear  some  certain  pro- 
portion. When  the  price  of  the  public  funds  is  high,  the  interest  upon 
exchequer  bills  will  be  low ;  and  if,  through  any  public  or  commercial 
derangement,  the  funds  should  fsdl  in  price  so  as  to  afford  a  much 
more  profitable  investment  than  exchequer  bills,  the  rate  of  interest 
upon  these  must  be  raised  in  order  to  prevent  their  payment  into  tiie 
exchequer  in  discharge  of  duties,  a  thmg  which  would  embarrass  the 
financial  operations  of  government.  -  When  first  issued  in  the  reign  of 
William  III.,  the  interest  borne  by  exchequer  bills  was  5d,  per  100/. 
per  diem,  being  at  the  rate  of  7/.  12s.  Id,  per  cent,  per  ATmnm, 
During  the  greater  part  of  the  war  from  1798  to  1814,  tiie  rate  of 
interest  upon  these  securities  was  fixed  at  SJc/.  per  cent  per  diem,  or 
5/.  6s.  5id.  per  cent  per  annum.  Since  the  last-mentioned  year  the 
rate  has  been  progressively  reduced  to  2\d.,  2d,,  and  Hd.  per  100/. 
per  diem.  In  October,  1858,  the  rate  was  Hd.  per  diem  per  100/., 
and  in  May  exchequer  bills  were  at  a  premium  of  40  per  cent. 

The  amount  of  exchequer  biUs  '  outstanding  and  unprovided  for 'at 
the  end  of  each  of  the  last  ten  years  was  as  foUows : — 


£. 

1849  .  .  17,758,700 

1850  .  .  17,756,600 

1851  .  .  17,712,800 

1852  •  .  17,712,500 
1858  .  .  16,021,100 

EXCHEQUER  CHAMBERS. 
EXCHEQUER,  THE  COURT 


1854  .  .  32,783,000 

1855  .  .  36,596,600 

1856  .  .  28,050,700 

1857  .  .  25,627,300 

1858  .  .  25,883,700 

Court  ;  Exchequer  Court.] 
OF,  is  a  superior  court  of  record 


established  by  William  the  Conqueror,  and  reduced  to  its  present 
order  by  Edward  I. 

It  is  the  lowest  in  rank  of  the  four  great  courts  which  sit  at  West- 
minster Hall,  although  in  ancient  times  one  of  the  first  in  importance, 
as  all  causes  relating  to  the  rights  of  the  crown  were  there  heard  and 
determined,  and  the  revenues  of  the  crown  were  supposed  to  be 
received  there. 

Etymologists  have  exhausted  much  research  in  ascertaining  the 
origin  of  the  name :  some  assert  that  it  is  derived  from  the  old  French 
word  Esehequier,  a  kind  of  abacus  or  table ;  or  the  German,  Schaiz, 

*  treasure.'  The  Latinised  form  of  the  word  is  ScaccarimiL  Camden 
says  it  was  so  called  from  the  covering  of  the  table  at  which  the 
barons  sat  being  party-coloured  or  cheguered,  and  on  which,  when 
certain  of  the  kmg^s  accounts  were  made  up,  the  sums  were  marked 
and  scored  with  counters. 

The  judges  of  the  court  of  exchequer  are  the  chancellor  of  the 
exchequer  for  the  time  being,  the  chief  baron,  and  four  other  barons, 
who  are  created  by  letters  patent,  and  are  so  called  itom  their  having 
been  originally  chosen  from  such  as  were  barons  of  the  kingdom, 
the  court  having  been  at  first  formed  out  of  the  Avkk  Regit,    (Selden's 

*  Tities  of  Honour.'^ 

The  court  of  excnequer  was  formerly  held  in  the  royal  palace.  Its 
treasury  was  the  great  deposit  of  records  from  the  other  courts :  writs 
of  summons  to  assemble  the  parliaments  were  issued  by  its  officers ; 
and  its  acts  and  decrees,  as  they  related  almost  entirely  to  matters 
connected  with  the  revenue,  were  not  controlled  by  any  other  of  the 
ordinary  courts  of  justice. 

It  now  consists  of  two  divisions,  one  of  which  exercises  jurisdiction 
in  all  a  sea  relating  to  ti^e  customs  and  excise,  mi  otlier  t^wm 
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matters  generally.  The  other  diviaion,  or  Exchequer  of  Pleas,  is  a 
court  of  common  law,  in  which  all  personal  actions  may  be  brought 
and  prosecuted.  This  plea  side  ol  the  court  formerly  comprised  a 
court  of  equity;  but  by  5  Vict.  c.  5,  the  jurisdiction  of  the  court  in 
equity  was  transferred  to  the  Court  of  Chancery. 

A  plaintiff,  when  bringing  an  action  in  this  court,  previoualy  to  the 
Act  for  Uniformity  of  Process  in  personal  actions  (2  Will.  IV.  c.  89), 
fictitiously  alleged  himself  to  be  the  king's  debtor,  in  order  to  give 
the  court  jurisdiction  in  the  cause.  He  added  that  the  defendant 
owed  him  money  quo  minus  suJ^dcM  cxUtit,  to  pay  the  king's  debt, — a 
state  of  things  which  the  court,  out  of  zeal  for  the  revenue,  immeiiliately 
proceeded  to  remedy.  It  is  not  necessary  now  to  resort  to  this  fiction 
in  order  to  bring  an  action  in  the  exchequer;  the  proceedings  of 
which  in  peroonal  actions  are  precisely  the  same  as  those  of  the  other 
supeiior  oourts.  The  procedure  in  suits,  or  more  properly  information, 
in  the  crown  side  of  the  court  have  been,  by  the  statutes  22  &  23  Vict, 
c.  19,  closely  assimilated  to  proceedings  in  an  ordinary  action. 

An  appeal  lies  from  this  court  to  the  justices  of  the  courts  of 
Queen's  Bench  and  Common  Pleas  sitting  in  the  exchec^uer  chamber ; 
and  from  their  decision  a  further  appeal  to  the  House  of  Lords. 
[Courts.] 

T/ie  Court  of  Sxckequet  %%  Scotland  was  established  by  the  6  Ann. 
c  26.  Its  judicial  powers  and  duties,  after  being  subjected  to  various 
modifications,  have  been  transferred  to  the  Court  of  Session  (2  &  3 
Vict.  0.  86. 

The  Court  ofExckequerin  Ireland  vfiks  established  by  the  40  Geo.  III. 
C.  89.     Its  jurisdiction  resembles  that  of  England. 

EXCISE  DUTIES,  the  name  given  to  taxes  or  duties  levied  upon 
articles  of  consumption  which  are  produced  within  the  kingdom.  This 
description,  which  has  usually  been  given  of  excise  duties,  is  more 
strictly  applicable  now  than  it  was  formerly,  when  the  conuuissioners 
of  excise  revenue  were  also  charged  with  the  collection  of  duties 
upon  various  articles  imported  from  foreign  countries.  Among  these 
foreign  articles  were  wine,  spirits,  tobacco,  glass,  and  tea.  The  last 
named  of  these  was  the  last  that  was  withdrawn  from  the  management 
of  the  Excise  and  transferred  to  the  Board  of  Customs.  There  are  still, 
it  is  true,  certain  duties  to  which  the  name  of  exciee  is  applied,  which 
can  hardly  be  called  duties  upon  consumption,  although  they  are  acces- 
sary to  it,  such  as  the  duty  on  sales  by  auction  and  the  sums  charged 
for  Ucences  to  permit  parties  to  carry  on  certain  trades. 

Excise  duties  are  aaid  to  have  had  their  origin  in  this  country  in  the 
reign  of  Charles  I.,  when  a  tax  was  laid  upon  beer,  cider,  and  i>erry,  of 
home  production.  The  act  by  which  these  duties  were  authorised  was 
passed  by  the  Long  Parliament  in  1643.  This  act  contains  also  a  list 
of  foreign  articles,  and  among  others  tobacco,  wine,  raisins,  currants, 
and  loaf  sugar,  upon  which  excise  duties  were  imposed,  in  addition  to 
duties  of  customs  alrea<ly  chargeable.  This  act  was  adopted  and 
enforced  under  the  protectorate  of  Otiver  Cromwell ;  and  by  the  statute 
12  Charles  II.  c.  24,  the  duties  of  excise  were  granted  as  a  part  of  the 
revenue  of  the  crown. 

For  a  long  time  this  class  of  duties  was  viewed  with  particular  dis- 
like by  the  people,  on  account  of  its  inquisitorial  interference  with 
various  industrial  pursuits,  and  it  certainly  forma  a  very  strong  ground 
of  objection  against  excise  duties,  that  the  security  of  the  revenue 
which  they  yield  is  held  to  be  incompatible  with  the  perfect  freedom 
of  the  manufacturer  as  to  the  processes  which  he  may  apply  in  his 
works.  In  every  highly-taxed  coimtry  where  consumption-duties  form 
part  of  the  public  revenue,  it  would  seem,  however,  to  be  hardly  pos- 
sible to  avoid  the  adoption  of  this  class  of  duties.  If,  taking  for  our 
example  an  instance  which  is  now  exercising  an  injurious  elfect  in  a 
neighbouring  country,  it  is  found  expedient  to  impose  a  customs'  duty 
upon  the  consumption  of  foreign-made  sugar,  it  is  clearly  necessary, 
for  the  protection  of  the  revenue,  that  an  excise  duty  should  be  im- 
posed upon  sugar  of  domestic  production,  otherwise  the  community  at 
large  is  made  to  bear  the  load  twice,  once  in  the  form  of  some  other 
tax,  and  again  to  the  producer  of  indigenous  sugar,  who  will  charge 
the  consumer  nearly  as  much  as  he  would  pay  to  the  importer 
of  foreign  sugar,  including  the  amount  of  the  duty.  By  such  means  a 
branch  of  industry  would  be  fostered,  improfitable  to  the  coimtry  at 
large,  and  profitable  only  to  the  few  persons  by  whom  the  indigenous 
sugar  is  produced,  but  whose  profits  will  not  long  continue  greater  than 
the  usual  profits  upon  the  employment  of  stock  obtainable  in  the 
same  country  from  other  branches  of  industry.  An  attempt  was 
made,  some  years  ago,  to  set  up  a  beet-root  sugar  manufactory  in 
England,  but  parliament  having  imposed  an  excise  duty  upon  the 
produce  equal  to  the  customs'  duty  charged  upon  colonial  sugar,  the 
attempt  was  not  successful,  which  indeed  is  little  to  be  regretted,  for 
the  reason  already  assigned. 

Excise  duties  are  liable  to  this  among  other  very  serious  objections, 
that  the  regulations  under  which  they  are  collected  are  made,  perhaps 
unavoidably,  to  interfere  with  processes  of  manufacture,  so  as  to  pre- 
vent the  adoption  of  improvements  which  would  be  beneficial  first  to 
the  manufacturer  and  afterwards  to  the  community  at  large,  which 
must  always  be  interested  in  their  adoption,  because  of  the  greater 
excellence  of  cheapness  of  the  products  which  it  is  the  object  of  the 
experimenter  to  attain.  It  will  give  some  idea  of  the  extent  to  which 
this  interference  is  injurious,  if  we  state,  on  the  authority  of  a  gentleman 
^nversant  with  all  the  details  of  the  art  of  calico-printing,  that  upon  the 


same  premises,  with  the  same  capital,  and  employing  the  same  amount 
of  labour,  double  the  quantity  of  cloths  are  now  printed  which  could 
have  been  printed  previous  to  the  repeal  of  the  duty,  and  to  the 
consequent  withdrawal  of  the  excise  ofidcers  from  the  works.  Another 
great  objection  that  may  be  urged  against  excise  duties  is,  the  faci- 
lities which  they  offer  for  the  commission  of  frauds  against  the 
ravenue,  an  offence  which,  in  the  eyes  of  many  persons,  is  of  a 
venial  kind,  but  which  too  often  ultimately  demoralises  those  by  whom 
it  is  committed. 

In  1S45,  Sir  Robert  Peel  commenced  a  reform  in  the  excise  laws  by 
repealing  those  on  glass  and  sugar,  and  substituting  a  licence  for 
auctioneers  instead  of  the  excise  duty  on  the  sale.  The  duty  on  bricks 
and  soap  was  also  subsequently  removed.  In  1849,  the  Board  of 
Excise  was  incorporated  with  that  of  Stamps  and  Taxes,  under  the 
name  of  the  Board  of  Inland  Hevenue.  The  gross  amount  of  the  excise 
duties  in  1844,  before  the  remissions  began,  was  14,469,366/. ;  in  1858 
they  amounted  to  17,884,300/.  16«.  3d.,  from  the  following  sources ; — 

£  $,    d. 

Spirits 8,950,195     8 


Malt  , 
Licences  • 

Paper  •        • 

Hops       •        • 
Railways    ,        • 
Stage  carriages 
Hackney  carriages 
Gome  certificates 
Racehorses  • 


5,412,777  1 

1,436,238  17 

1,142,113  10 

378,320  4 

339,568  16 

124,991  14  11 

82,093  14     6 

12,228  6     0 

5,771  3     0 


£17,884,300  16     S 


The  excise  duties  arc  now  confined  to  hops,  malt,  paper,  spirits,  and 
(beet-root)  sugar,  of  which  last  none  has  been  brought  to  charge  since 
1856.  In  1858,  of  hops  there  were  charged  53,125,101  lbs.,  of  which 
4,177,251  lbs.  were  exported;  of  malt  there  were  charged  41,605,665 
busheb,  and  5,049,321  bushels  were  made  free  of  duty  for  the  use  of 
distillers,  and  1,549,213  bushels  were  exported;  of  paper  there  wero 
charged  192,847,825  lbs.,  of  which  16,548,828  lbs.  were  exported;  of 
spirits  there  were  charged  23,686,751  gallons,  1,096,409  gallons  were 
made  free  of  duty  for  expoi-tation,  and  1,570,548  gallons  of  that 
charged  were  exported.  In  1857, 5,190,538  gallons  had  been  exported. 
On  all  the  quantities  exported,  which  had  been  subjected  to  duty,  a 
drawback  is  allowed,  and  the  malt  exported  includes  the  estimated 
quantity  used  in  beer  exported. 

The  trades  in  which  hcences  are  necessary  in  order  to  carry  them  on, 
are  shown  in  the  following  list,  with  the  number  of  persons  in  each 
trade  to  whom  licences  had  been  granted  in  the  year  ending  March  31, 
1858,  and  the  gross  amount  of  tax  paid.  In  some  of  the  trades,  as 
brewers,  maltsters,  &c.,  a  different  amount  is  paid  for  the  licence, 
according  to  the  extent  of  the  trade. 

£ 

Aactioneers 4,358  43,580 

Brewers 40,794  81,030 

Beer  and  older  sellers    .         .        .     127,352  304,688 

Maltsters  and  dealers  in  malt     .    •         7,011  19,291 

Pap^r-makers         •         .         •        •  397  1,643 

Soap-makers 3G9  1,505 

DistiUers 189  1,963 

Rectifiers 157  .  1,588 

Makers  of  stilU      .        •        «        .  42  22 

Chemists  using  BtUls  •        •     ,  219  110 

Spirit-dealers  .        .        •        .       98,936  560,557 

Retailers  of  sweets    •        •        .     •        9,896  10,412 

Tea-dealers 151,975  84,663 

Tobacco  manuftioturers  and  dealers      252,048  70,888 

Yinegar-makers         ....  69  345 

Winc-dcalera  ....       34,551  88,765 

Retailers  of  llqnors  or  tobaeoo  on)  gg^  ^^^ 

board  Teasels         •        .         •  ) 

Poctmaaters 29,247  137,497 

Stage-carriage  proprietors  .     .         7,630  10,695 

Hackney-carriage  proprietors         1         5  474  5  474 

•        •       )  * 


(London) 


760.079       iSl,425,098 


EXCITANTS.    [STiMrLAyrs.] 

EXCITATION,  ELECTRIC.    [Electricttt,  Common.] 

EXCOMMUNICATION,  from  Krcomrnunicatio,  is  the  highest  eccle- 
siastical censure  which  can  be  pronounced  by  a  spiritual  judge.  This 
punishment,  according  to  some  opinions,  had  its  origin  in  the  advice 
given  by  St.  Paul  when  reproving  the  early  Christians  for  scandalising 
their  profeesion  by  prosecuting  law-suits  before  heathen  judges  ;  and 
the  apostle  accordingly  recommended  them  to  leave  all  matters  in 
dispute  between  thorn  to  the  decision  of  the  Ecclesia,  or  congrt*gation 
of  the  fiaithful.  This  advice  was  soon  followed,  and  heathen  tribunaU 
were  seldom  afterwards  occui)ied  by  the  controversies  of  the 
Christians. 

The  bishop  and  his  clergy  soon  became  the  judges :  the  bishop  ulti- 
mately became  sole  judge  in  these  diHi)utes.  ri»sseB.sing  no  coercive 
powere  to  enforce  his  decree,  the  Courts  Christian,  as  they  came  to  bo 
called,  were  obi  g  d  to  adopt  the  anljr.ffican^of  whicU^tUrj' CoukUivail 
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tliemselvefl  to  bring  the  refractoiy  to  submiBsion,  namely,  by  excluding 
them  from  the  rites  of  the  Church,  and  warning  other  Christians  from 
their  company.  A  Christian  thus  shut  out  from  the  fellowship  of  his 
brethren  could  not  do  otherwise  than  submits 

This  censure,  although  instituted  by  the  primitive  church  as  the 
means  of  preserving  its  purity,  and  of  enforcing  obedience  to  its  just 
laws,  wBs  afterwards  used  for  the  promotion  of  ecdesiajBtical  power, 
and  was  converted  into  an  engine  of  the  greatest  oppression  in  those 
countries  which  were  most  subject  to  ecclesiastical  rule.  (Robertson's 
'  History  of  Charles  V.,'  voL  ii.) 

In  England  excommunication  became  at  a  very  early  period  the 
instrument  of  punishment  of  the  bishops,  and  others  possessing  eccle- 
siastical jurisdiction.  It  was  divided  into  the  greater  and  the  lees 
excommunication.  The  latter^  only  removed  the  person  from  a  par- 
ticipation in  the  sacraments ;  the  other  was  called  anathema,  and  not 
only  removed  the  party  from  the  sacraments,  but  from  the  Church  and 
all  communication  with  the  faithful,  and  even  deprived  him  of 
Christian  burial.  Subjects  were  absolved  from  their  allegiance  to  an 
excommunicated  prince :  indeed,  they  were  forbidden  to  obey  him. 
Gregory  Y.  was  the  first  prelate  who  ventured  to  excommunicate  a 
reigning  prince,  in  the  case  of  Robert,  king  of  France,  in  998 .  John 
and  Hemy  VIII.  are  well-known  instances  in  English  history.  The 
latest  instance  of  all  was  Napoleon  I.,  in  1809,  by  Pius  VII. 

The  greater  excommunication  was  hurled  against  diviners,  heretics, 
their  receivers  and  comforters ;  simoniacs ;  violators  and  plunderers  of 
churches ;  those  who  spoiled  clerks  going  to  Rome ;  the  plunderers  of 
the  property  of  a  Inshop  which  ought  to  go  to  his  successor ;  those  who 
gave  aid,  favour,  or  counsel  to  excommunicated  persons ;  and  those  who 
laid  violent  hands  on  clerks  or  religious  persons,  or  commanded 
others  to  do  so.  Those  punished  with  the  less  excommunication  were 
X)ersons  committing  any  mortal  sin,  as  sacrilegious  persons;  those  who 
received  a  church  from  lay  hands;  notorious  offenders;  those  who 
talked  with,  saluted,  or  sat  at  the  same  table  with,  or  gave  anything  in 
charity  to  persons  excommunicated  by  the  greater  excommimication, 
lUkless  they  were  familiars  or  domestics. 

Excommunication  was  also  pronounced  for  other  matters  which 
belong  to  ecclesiastical  jurisdiction,  as  adultery,  incontinence,  forni- 
cation, &c.,  or  for  contempt  of  any  ecclesiastical  order  or  sentence. 
The  sentence  was  preceded  by  three  monitions  at  due  intervals,  or  one 
peremptory,  containing  the  legal  space  of  time,  with  a  proper  regard  to 
the  quality  of  the  person  and  the  nature  of  the  offence.  But,  as  Black- 
stone  remarks,  "  heavy  as  the  penalty  of  excommimication  is,  considered 
in  a  serious  light,  there  are,  notwithstanding,  many  obstinate  or  profli- 
gate men,  who  would  despise  the  bnUum  fulmen  of  mere  ecclesiastical 
censtures,  especially  when  pronounced  by  a  petty  surrogate  in  the 
country,  for  railing  or  contumelious  words,  for  non-payment  of  fees  or 
costs  or  other  trivial  causes.  The  common  law,  therefore,  compassion- 
ately steps  in  to  the  aid  of  the  ecclesiastical  jurisdiction,  and  kindly 
lends  a  supporting  hand  to  an  otherwise  tottering  authority."  This 
was  effected  by  the  writ "  de  excommunicato  capiendo ; "  but  before  it 
could  be  granted  the  contumacy  and  contempt  of  the  party  were  to  be 
certified  by  the  bishop  to  the  Court  of  Chancery  by  letters  under  his 
seal ;  and  by  5  Eliz.  c.  23,  the  writ  was  made  returnable  into  the  Eling's 
Bench.  The  cause  of  excommunication  was  also  to  be  stated  in  the 
writ,  in  order  that  Uie  court  might  judge  as  to  the  justice  of  the  case. 
The  E^entence  of  excommunication  might  be  revoked  by  the  judge  who 
passed  the  sentence,  or  upon  appeal  the  party  might  be  absolved. 
Absolution  generally  belonged  to  the  same  person  who  passed  the 
sentence,  unless  in  some  particular  cases,  which  were  referred  to  the 
pope  or  a  bishop.  (Reeves'  *  Hist,  of  English  Law ; '  Sullivan's 
*  Lectures.') 

By  a  sentence  of  exconmiunication,  both  greater  and  less,  those 
denounced  were  excluded  from  the  right  of  Christian  burial,  from 
bringing  or  maintaining  actions,  from  becoming  attomies  or  jurymen, 
uid  were  rendered  incapable  of  becoming  witnesses  in  any  cause.  But 
since  the  53rd  Geo.  III.  c.  127,  excommunication  cannot  now  be  pro- 
nounced in  England,  except  in  certain  cases  (as  spiritual  censures  for 
offences  of  ecclesiastical  cognizance) ;  and  by  that  statute,  **  no  person 
who;shall  be  pronounced  or  declared  excommunicate  shall  incur  any 
civil  penalty  or  incapacity,  in  consequence  of  such  excommunication, 
save  such  imprisonment,  not  exceeding  six  months,  as  the  court  pro- 
nouncing or  declaring  such  person  excommunicate  shall  direct."  The 
proceedings  in  those  cases,  in  which  excommunication  may  still  be 
pronounced,  are  the  same,  as  to  the  issuing  and  return  of  the  yynt,  as 
they  were  before  the  Act  of  53  George  III.  By  the  same  Act,  when 
any  person  shall  refuse  to  appear  when  cited  by  an  ecclesiastical  court, 
or  shall  refuse  to  obey  the  lawful  order  or  decree  of  such  court,  no 
sentence  of  excommunication  (except  in  the  cases  above  alluded  to) 
shall  be  pronounced ;  but  a  writ  "  de  contumace  capiendo  "  shall  issue, 
which  in  effect  is  the  same  as  the  old  writ  "de  excommunicato 
capiendo"  was.  The  various  difficulties  which  formerly  existed  in 
courts  of  law  with  respect  to  excommunication  are  thus  obviated. 

(Blackstw,  Comm,,  Mr.  Kerr's  ed.,  voL  iii.,  p»  107.) 

EXCRETIN,  a  substance  discovered  by  Dr.  Marcet  in  the  excretions 
from  the  human  bowels. 

EXCRETION.    [Secretion.] 

EXCRETOLIC  ACID.  An  oUve-coloured  fatty  acid,  found  in 
human  excrement.    Its  composition  is  not  known* 


EXECUTION  is  the  effect  given  to  the  judgment  and  other  pro- 
ceedings  analogous  to  judgments  of  courts  of  law  and  in  civil  suits. 
This  term  denotes  the  process  by  which  a  party  is  put  into  the  actual 
possession  of  that  to  which  by  the  proceedings  of  a  court  he  appears  to 
be  legally  entitled. 

As  a  judgment  of  a  court  of  conmion  law  ascertains  that  the  party 
is  entitled  to  the  possession  of  some  subject  of  a  real  or  personal 
nature ;  or  to  recover  damages  in  respect  of  property  withheld  or 
injuries  done,  so  the  execution  founded  upon  such  judgment  will  be 
framed  with  a  view  to  putting  the  party  in  whose  favour  the  judgment 
is  given  either  in  the  actual  possession  of  the  thing  in  dispute,  or  to 
enable  him  to  obtain  pecuniary  compensation. 

For  this  purpose  a  written  command  issues  in  the  name  of  the  king 
or  other  loixl  or  owner  of  the  court,  to  an  officer  of  the  court :  when 
the  judgment  ia  in  one  of  the  king's  superior  courts  at  Westminster, 
the  officer  of  the  court  for  this  purpose  is  the  sheriff  of  the  county  in 
which  the  property  is  situate,  or,  in  the  case  of  pecuniary  compensation, 
the  sheriff  of  the  county  in  which  the  party  from  whom  such  com- 
pensation  is  due  is  supposed  to  be. 

Where  lands  or  other  corporeal  hereditaments  are  recovered,  the 
process  of  execution  is  called  habere  facies  possessionem.  [Habebe 
Facias  Possessionem.] 

A  judgment  in  the  action  of  detinue  [Detinue]  establishes  the 
right  of  the  recoveror  to  the  possessi<m  of  a  specific  personal  chattel^ 
and  the  writ  of  execution  called  a  distringas  issues,  requiring  the 
sheriff  to  coerce  the  defendant  by  his  distringas  (distress)  to  restore  the 
specific  chattel,  or  at  the  option  of  the  plaintiff  that  he  cause  to  be 
made  of  the  defendants'  goods  the  assessed  value  of  such  chattel.  The 
plaintiff  is  in  either  case  entitled  to  recover  his  damages,  costs,  and 
interest  in  the  action. 

A  judgment  for  the  defendant  in  replevin  [Replevin]  establishes 
his  right  to  the  possession  of  the  peroonal  chatty  which  formed  the 
subject  of  the  litigation.  In  the  ordinary  case  of  an  action  of  replevin 
after  a  distress,  the  right  of  the  defend^uit  in  respect  of  the  chattel 
distrained  is  merely  to  hold  it  as  a  security  for  the  payment  of  the 
debt  or  duty,  the  payment  or  performance  of  which  is  sought  to  be 
enforced  by  the  coercion  of  a  distress.  [Distress.]  The  writ  of 
execution  requires  the  sheriff  to  cause  ihe  chattel  to  be  restored  to 
the  possession  of  the  defendant.  This  is  called  a  writ  de  retomo 
habendo,  and  in  case  the  sheriff  is  unable  to  find  the  chattel,  furtlier 
process  issues  commanding  him  to  take  other  chattels  of  the  plaintiff 
as  a  substitute  for  that  which  is  withheld,  by  a  writ  called  a.capias  in 
withernam. 

The  most  ordinary  cases  of  execution  are  those  in  which  pecuniary 
compensation  is  to  be  obtained,  but  in  these  cases  Uie  sheriff  is  not 
authorised  directly  to  take  money  from  the  party  by  whom  it  is  to  be 
paid.  Formerly  the  only  mode  of  obtaining  this  compensation  was  by 
process  of  distringas  or  ^stress.  But  execution  of  judgments  or  other 
records  establishing  pecuniary  claims  may  now  be  had  by  a  writ  of 
fieri  facias  [Fieri  Facias]  affecting  the  personal  property ;  by  writ  of 
elegit  [Elegit],  affecting  both  real  and  personal  property ;  and  by  capias 
ad  satisfaciendum  [Capias],  by  which  compliance  with  the  pecuniary 
demand  is  enforced  by  detention  of  the  person  of  the  defaulter  in 
prison  until  the  claim  be  satisfied,  or  the  adverse  party  consents  to  his 
discharge,  or  until  he  be  discharged  by  process  of  law  under  the 
Bankrupt  or  Insolvent  Acts. 

A  subject  is  not  entitled  to  pursue  all  these  remedies  at  once ;  but 
in  the  case  of  the  crown,  the  right  to  obtain  satisfaction  from  the 
goods,  lands,  and  person  of  its  debtor  may  be  enforced  simultaneously, 
by  writ  of  capias,  and  extendi  facias,  or  extent.     [Extent.] 

ExecvLtion  is  the  term  applied  to  denote  the  giving  effect  to  the 
sentence  of  a  court  of  justice.  In  this  sense  it  is  most  commonly 
used  with  reference  to  the  execution  of  sentence  of  death.    [Sheriff.] 

EXECUTOR.  An  executor  is  he  to  whom  anotiier  man  commits 
by  will  the  execution  of  that  his  last  will  and  testament.  He  answers 
in  some  degree  to  the  lueret  dmgnatus,  or  iestamentarius,  in  the  civil 
law,  as  to  the  debts,  goods,  and  chattels  of  his  testator ;  but  the  origin 
of  executors  seems  to  be  properly  traceable  to  a  constitution  of  Manuel 
Comnenus  {vtpl  $u>ucviriiy  tw  hia^TiK&v).  All  persons  who  are  capable 
of  making  a  will,  and  some  others  besides,  as  married  women  and 
infants,  are  capable  of  being  made  executors;  but  infants  are  by 
statute  rendered  incapable  of  acting  in  the  execution  of  the  will  until 
they  attain  the  age  of  twenty-one. 

An  executor  can  derive  his  office  from  a  testamentary  appointment 
alone,  though  it  is  not  necessary  that  he  should  be  appointed  by 
express  terms ;  any  words  of  the  testator  indicating  an  intention  to 
make  the  appointment  are  sufficient :  Iq  this  case  he  is  usually  called 
"  executor  according  to  the  tenor."  If  no  executor  is  appointed  by  the 
will,  administration  is  granted  out  of  the  Court  of  Probate,  with  the 
will  annexed,  in  which  case  the  administrator  is  bound  to  obey  the 
directions  given  by  the  wilL  An  executor  may  renounce  probate; 
but  having  once  acted,  he  cannot  divest  himself  of  the  office  or  its 
liabilities ;  nor  can  an  administrator  who  has  accepted  the  office,  get  lid 
of  his  responsibility. 

An  executor  may  do  many  acts  in  execution  of  the  will,  even  before 
probate,  as  paying  and  receiving  debts,  &c.,  but  he  cannot,  before 
probate,  sustain  actions  or  suits.  An  administrator  can  do  nothing 
till  the  letters  of  administration  are  issued ;  for  the  formerdezires-hia 
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power  from  the  will,  and  not  from  the  probate :  the  latter  owes  his 
entirely  to  the  appointment  of  the  court.  If  an  executor  die  before 
probate,  administration  must  be  taken  out  to  his  testator,  with  the  will 
annexed ;  but  if  an  executor,  having  proved  the  will,  die,  his  executor 
-will  be  the  executor  and  representative  of  the  first  testator,  unless, 
before  proving  the  will  of  the  second  testator,  he  expressly  renomices 
the  execution  of  the  will  of  the  first.  If  the  executor  dies  intestate, 
his  administrator  is  not  the  representative  of  the  testator,  but  an 
administrator  de  bonis  non  of  the  testator  must  be  appointed  by  the 
court.  If  there  are  several  executors,  the  office  survives,  and  is  trans- 
mitted ultimately  to  the  executor  of  the  surviving  executor,  unless  he 
dies  without  having  appointed  an  executor.  Executors  have  a  joint 
and  entire  interest  in  the  effects  of  their  testator ;  any  one  of  them  is 
capable  of  acting  by  himself ;  and  the  receipt  of  a  debt,  or  the  transfer 
of  property  by  one,  is  as  valid  as  if  it  had  been  done  by  alL 

If  a  stranger  takes  upon  himself  to  act  as  executor  without  any 
authority,  as  by  intermeddling  with  the  goods  of  the  deceased,  he  .is 
called  an  executor  de  son  tort  (of  his  own  wrong),  and  is  liable  to 
all  the  trouble  of  an  executor  without  any  of  the  advantages  attached 
to  the  office.  He  is  chai^eable  with  the  debts  of  the  deceased,  so  far 
as  assets  come  to  his  hands ;  and  is  liable  not  only  to  an  action  by  the 
rightful  executor  or  administrator,  but  also  to  be  sued  as  executor  of 
the  deceased  by  his  creditors  and  legatees.  The  only  advantage  which 
an  executor  derives  from  his  office  is  the  right  to  retain  any  debt  due 
to  him  from  the  testator,  as  against  creditors  of  equal  degree,  and  this 
privilege  is  allowed  him,  beoiuse  he  cannot  take  any  legal  steps  to 
recover  payment.  This,  though  practically  a  privilege,  is  in  reality 
only  a  provision  of  the  law  that  he  shall  not  be  prejudiced  by  his 
appointment;  otherwise  as  a  man  cannot  sue  himself,  all  the  other 
creditors  would,  by  instituting  a  suit  against  the  executor,  gain  priority 
over  him  in  respect  of  their  debts. 

The  duties  of  executors  and  administrators  are  in  general  the  same, 
the  only  essential  difference  between  them  being,  as  &fore  mentioned, 
the  mode  of  their  appointment.  Their  duties  are  to  bury  the  deceased, 
to  prove  his  will  in  the  proper  court,  to  collect  and  get  in  his  goods 
and  chattels,  to  pay  his  debts  in  the  order  appointed  by  law,  and  also 
his  legacies,  if  he  has  bequeathed  any,  and  to  dispose  of  the  residue  of 
his  goods  and  chattels  in  the  manner  by  the  will  directed,  or  accord- 
ing to  the  statutes  for  the  distribution  of  the  effects  of  intestates,  if 
there  should  be  a  total  or  partial  intestacy.  Executors  and  adminis- 
trators are  liable  to  an  action  at  law,  and  also  to  a  suit  in  equity,  for 
the  payment  of  the  debts  and  liabiUties  of  their  testator  or  intestate ; 
and  to  be  sued  for  the  legacies  bequeathed  by  him,  and  the  due 
administration  of  his  estate  :  but  no  action  at  law  lies  for  a  legacy,  at 
least  not  until  after  the  executor  has  assented  to  it,  as  it  is  called,  that 
is,  has  acknowledged  the  sufficiency  of  the  assets  after  providing  for 
the  payment  of  the  debts.    [Legacy.] 

It  appears  to  have  been  a  subject  of  much  controversy  whether  the 
probate  of  wills  was  originally  a  matter  of  exclusive  ecclesiastical 
jurisdiction,  but  whatever  may  have  been  the  case  in  earlier  times,  it 
is  certain  that  until  the  passing  of  the  20  &  21  Vict.  c.  77,  the  Eccle- 
siastical Courts  were  the  only  courts  in  which,  except  by  special  pre- 
scription, the  validity  of  wills  of  personalty  could  be  established  or 
disputed.  By  that  act  the  ancient  jurisdiction  of  those  courts,  in 
matters  of  probate  and  administration,  was  transferred  to  a  new  court 
thereby  established  and  styled  "The  Court  of  Probate."  A  will 
should  be  proved  within  six  months  after  the  death  of  the  testator,  or 
within  two  months  after  the  termination  of  any  dispute  respecting  the 
probate.     (See  55  Geo.  III.  c.  184,  sec.  57.) 

Executors  and  administrators  are  treated  by  the  courts  of  equity 
as  trustees  for  the  creditors,  legatees,  and  next  of  kin  of  their  testators 
or  intestates.  They  are  bound  to  administer  the  assets  according  to 
their  due  order  of  priority,  and  to  pay  the  debts  of  the  deceased  in  like 
manner.  The  probate  is  exclusive  evidence  of  a  will  of  personalty ; 
but  courts  of  equity  assume  the  jurisdiction  of  construing  the  will  in 
order  to  enforce  the  performance  of  the  trusts  by  the  executor: 
hence  they  are  sometimes  styled  courts  of  construction,  in  contra- 
distinction to  the  Court  of  Probate.  Formerly,  the  personal  estates 
only  of  persons  deceased  were  liable  for  the  payment  of  their  simple 
contract  debts ;  but  now,  since  the  statute  3  &  4  Will.  IV.  o.  104, 
real  estates  are  liable  for  the  payment  of  debts  of  that  nature  ;  and 
it  may  be  broadly  stated  that  iJl  the  real  and  personal  estates  of  the 
deceased  are  assets  for  the  payment  of  his  debts.  The  personal 
estate  ia  liable  in  the  first  instance,  unless  the  testator  direct  other- 
wise. Estates  descended  are  applied  before  estates  devised ;  and  in 
other  respects  the  estates  of  the  deceased  are  administered  in  the 
order  laid  down  by  the  courts. 

The  debts  are  also  payable  in  a  certain  prescribed  order.  1.  The 
funeral  expenses,  the  expenses  of  probate,  and  the  costs  of  a  suit  for 
the  administration  of  the  estates,  if  any  be  instituted.  2.  Debts  due 
to  the  crown  on  record  or  specialty.  8.  Certain  debts,  which  by 
statute  are  to  be  preferred  to  others,  as  poor-rates,  by  stat.  17  Geo.  II. 
c  38,  iui.  4.  Debts  of  record,  as  judgments,  statutes,  and  recognisances. 
5.  Specialty  debts,  that  is,  debts  due  on  bonds  or  instruments  under 
seal.  6.  Smiple  contract  debts,  as  upon  bills  of  exchange  and  ordinary 
verbal  engagements.  It  seems  that  in  this  class  debts  due  to  the  crown 
and  the  wages  of  domestic  servants  are  entitled  to  priority. 

The  executor  must  pay  the  debt«  in  the  order  mentioned;  for  if  he 


apply  the  assets  in  payment  of  those  of  a  lower  degree,  he  will  bo 
personally  answerable,  to  the  extent  of  the  assets  misapplied,  to  the 
creditor  of  the  higher  degree.  He  may,  however,  pay  a  debt  of  an  in- 
ferior degree  before  one  of  a  superior,  provided  he  has  no  notice  of  the 
latter,  and  a  reasonable  tune  has  elapsed  after  the  testator's  death ; 
except  in  the  case  of  debts  of  record,  of  which  the  executor  is  bound  to 
take  notice.  An  executor  or  administrator  may  also  retain  his  own 
debt  as  against  creditors  of  an  equal  degree ;  and  he  may  pay  any  one 
or  more  debts  to  creditors  of  equal  degree,  although  thereby  he  may 
exhaust  the  assets,  unless  a  suit  or  action  be  commenced  against  him ; 
and  even  in  that  case  he  may,  by  confessing  a  judgment,  enable  a 
creditor  to  obtain  priority.  But  notwithstanding  an  action  or  suit  be 
commenced,  he  may  pay  a  creditor  of  a  higher  degree  than  the  one 
proceeding  against  him ;  save  only  wh^re  the  suit  is  for  a  general  ad- 
ministration of  the  estate,  when  the  executor  should  not  make  any 
farther  payments. 

The  debts  being  all  paid,  the  next  duty  of  an  executor  or  adminis- 
trator is  to  pay  the  legacies,  and  distribute  the  personal  estate  to  the 
next  of  kin  of  the  testator  if  there  be  any  overplus ;  but  where  the 
testator  has  made  a  residuary  legatee,  he  1b  entitled  to  the  surplus.  If 
the  assets  are  not  sufficient  for  the  payment  of  the  legacies,  the  executor 
must  pay  to  each  legatee  an  equal  proportion  of  his  legacy,  unless  the 
testator  has  directed  the  order  of  jmyment,  in  which  case  the  legacies 
must  be  paid  in  full  in  the  prescribed  order,  and  the  whole  loss  must 
fall  upon  the  last  in  order.  Specific  legatees,  that  is,  persons  to  whom 
a  specific  fund  or  article  of  property  is  given  by  the  will,  are  not  liable 
to  abatement  of  their  legacies,  but  receive  the  fund  or  article  whether 
the  assets  are  or  are  not  sufficient  to  pay  the  other  legatees ;  though  if 
the  fund  is  changed,  or  the  article  sold,  or  from  any  other  cause  is  not 
in  existence  at  the  death  of  the  testator,  the  legacy  fails,  or  in  technical 
language  ia  said  to  be  adeemed.  Executors  and  administrators  cannot 
be  compelled  to  pay  legacies  or  distribute  the  personal  estate  before  the 
expiration  of  a  year  after  the  decease  of  the  testator ;  and  not  even  then, 
if  notice  has  been  acquired  or  there  is  reasonable  ground  to  suspect  the 
existence  of  debts  and  liabilities.  Indeed,  unless  the  assets  are  of 
ample  amount,  the  executor  or  administrator  should  not  pay  within 
the  year,  even  though  the  testater  has  directed  it  te  be  done ;  for  it 
has  been  held  that  such  a  payment  affords  no  defence,  against  a  creditor, 
and  the  testator  or  intestate  may  be  bound  by  covenants  upon  which 
subsequent  liabilities  may  accrue ;  or  he  may  have  been  a  trustee,  and 
some  maladministration  of  the  trust  estate  may  be  discovered  after  the 
laj)se  of  many  years.  In  these  and  many  other  cases,  executors  and 
administrators  ^ould  not  part  with  the  assets  until  all  chance  of  liability 
is  at  an  end,  or  security  be  given  by  the  parties  receiving  them  to  refund 
in  case  of  need.  This  last  course  will  sometimes  be  directed  by  a  court 
of  equity  in  a  suit  for  a  legacy;  for  though  an  executor  or  adminis- 
trator may  recover  from  the  legatees  or  next  of  kin  to  whom  he  baa 
handed  over  the  assets  in  case  of  subsequently-discovered  debts  of  tho 
deceased,  it  is  obvious  that  this  is  a  very  insufficient  and  uncertain 
security.  Where  a  legatee  is  an  infant,  or  the  testator  has  directed  his 
executors  to  invest  any  portion  of  his  estate  in  the  fimds,  or  has  pro- 
vided for  some  future  payment  to  be  made,  or  from  any  other  cause, 
an  investment  by  the  executors  becomes  necessary,  they  are,  in  the 
absence  of  any  express  direction  to  the  contrary,  bound  to  make  such 
investment  in  the  Three  per  Cent  Consols,  that  fund  being  considered 
by  the  Court  of  Chancery  as  the  most  desirable  for  the  purpose  of 
investment.  The  rule  is  inflexible,  and  an  executor  who  should  dis- 
regard it  would  run  great  risk  of  having  to  pay  the  costs  of  a  suit  to  . 
compel  him  to  place  the  money  in  that  fund,  and  to  make  good  any 
loss  which  might, occur  through  the  change  of  securities.  ^ 

Full  information  upon  these  subjects  will  be  found  in  the  valuable 
work  of  Mr.  Justice  Williams,  on  the  law  relating  to  Executors  and 
Administrators ;  and  in  Jarman  on  Wills,  and  Powell  on  Devises. 

EXE'DRA  (i^^pa),  a  name  given  to  certain  open  chambers  or 
recesses  in  the  buildings  of  the  ancients.  There  were  numerous 
exedrsD  in  the  baths.  Vitruvius  s&ys  the  spacious  exednc  of  the  Greek 
palaestra  were  furnished  with  seats.  The  exedrae  were  placed  in  the 
three  porticos  of  the  palaestra,  (Vitruvius,  v.  c.  9.)  Sometimes  in 
houses  a  covered  hall,  and  of  a  square  form,  was  called  exedra. 
(Vitruvius,  vi.  cap.  5.)  In  the  disposition  of  the  Greek  house  the 
exednc  were  placed  looking  to  the  west.    (Vitniv.,  vL  cap.  10.) 

EXEMPLIFICATION.    [Record.] 

EXERCISE.    [Analeptics.] 

EllETER  or  EXON  DOMESDAY,  the  name  given  to  a  record 
preserved  among  the  muniments  and  charters  belonging  to  the  dean  and 
chapter  of  Exeter  Cathedral,  containing  a  description  of  the  western 
parts  of  the  kingdom,  comprising  the  counties  of  Wilts,  Dorset,  Somer- 
set, Devon,  and  Cornwall ;  supposed,  as  far  as  it  extends,  to  contain  an 
exact  transcript  of  the  original  rolls  or  returns  made  by  the  Conqueror's 
commissioners  at  the  time  of  forming  the  General  Survey,  from  which 
the  Great  Domesday  itself  was  compiled.  It  is  written  on  vellum,  in 
the  form  of  a  book  of  the  small  folio  sleo,  containing  582  double  pages. 
The  skins  or  sheets  of  vellum  of  which  it  is  composed  vary  m  the 
number  of  leaves  which  they  comprise  from  one  to  twenty ;  the  lands 
of  each  of  the  more  considerable  tenants  beginning  a  new  sheet,  and 
those  of  almost  every  tenant  a  new  page.  The  lands  in  the  counties 
of  Devon,  Somerset,  and  Cornwall  belonging  to  one  tenant  aie  classed 
together,  the  coimties  following  each  others  Ulou^  not^ways  in  the 
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same  order;  and,  in  like  manner,  the  aummaries  of  property  in  Wilts 
and  Dorset  are  classed  together. 

The  manuscript  b^ns  with  the  "  Inquisitio  Qeldi,*  or  taxation  of 
the  hundreds  of  Wiltshire,  of  which  it  contains  no  less  than  three 
copies,  the  third  seeming  to  be  a  corrected  edition  of  the  other  two. 
The  taxation  of  the  hundreds  of  Dorsetshire  follows,  and  after  it  those 
of  Devonshire,  Cornwall,  and  Somersetshire.  The  Inquisition  for  each 
himdred  states — 1,  the  total  number  6i  hides ;  2,  the  number  held  by 
the  king  and  his  barons  in  demesne,  with  an  enumeration  of  those  for 
which  the  tax  was  not  paid ;  8,  the  number  of  hides  for  which  the  tax 
was  jMiid,  and  its  amount;  4,  ttie  tax  in  arrear,  and  the  reasons  for  its 
so  remaining.  Throughout,  the  geld  or  tax  is  computed  at  the  rate  of 
68.  for  every  hide. 

Upon  collating  the  returns  of  lands  which  form  the  great  body  of 
the  Exeter  Survey  with  the  Exchequer  Domesday,  they  have  been 
found,  with  a  few  trifling  variations,  to  coincide ;  one  entry  of  property 
alone  being  discoverable  in  the  Exeter  which  is  omitted  in  the  Exche- 
quer Domesday,  relating  to  Sotrebroc  in  Devonshire.  The  Exeter 
manuscript,  however,  is  not  complete  in  its  contents.  There  are  con- 
siderable omissions  of  lands  in  Wiltshire,  Dorsetshire,  and  Devonshire; 
but  these  have  evidently  been  cut  out  and  lost.  In  Cornwall  every 
manor  mentioned  in  the  Exchequer  occurs  in  the  Exeter  Domesday. 
One  leaf  of  this  record  was  accidentally  discovered  in  private  possession 
within  these  few  years,  and  has  been  restored  to  the  manuscript.  In 
the  spelling  of  the  names  of  places  and  persons  there  is  a  remark- 
able difference  between  the  two  records.  The  names  of  tenants  in 
King  Edward's  time  are  far  more  numerously  preserved  in  the  Exon 
than  in  the  Exchequer  Domesday.  In  the  systematic  arrangement  of 
the  subject  matter,  the  Exchequer  Domesday  bears  imquestionably  a 
decided  preference  over  the  Exon  Domesday.  Occasional  insertionB  in 
the  margin  of  the  Exon  Survey  are  entered  in  the  text  in  that  of  the 
Exchequer.  The  lands  of  the  great  barons,  also,  in  the  Exon  Survey 
are  in  a  few  instances  intermixed  In  folio  161  of  the  Exon,  although 
the  title  of  the  lands  described  is  "  Terra  Abbatis  Glastingheberiensis 
in  Devenescira,*'  yet  in  fact  there  is  only  one  of  the  manors  in  that 
county ;  the  rest  are  all  in  Somersetshire,  and  are  entered  as  such  in 
the  Great  Domesday.  On  the  contrary,  in  folio  194  gf  Exon,  the 
"Terrsd'Ecclesiarum  quse  data)  sunt  Sanctis  In  elemoaina/'  from  all 
that  appears  on  the  face  of  the  record  are  in  Somersetshire,  whereas 
they  are  really  in  Devonshire,  and  are  so  placed  in  the  Exchequer 
Domesday. 

The  most  striking  feature,  however,  of  the  Exeter  Domesday,  in 
which  it  uniformly  supplies  us  with  additional  knowledge  to  tfa[at  in 
the  Exchequer  Survey,  is  the  enumeration  of  live  stock  upon  every 
estate ;  there  is  an  account  of  the  number  of  oxen,  sheep,  goats,  horses, 
and  pigs,  exactly  in  the  same  manner  as  it  is  given  in  the  second  volume 
of  the  Great  Domesday.  The  reason  for  omitting  this  enumeration  in 
the  breviated  entries  of  the  first  volume  of  the  Great  Survey  is  self- 
evident.  The  live  stock  was  altering  every  day  and  year ;  the  enume- 
ration of  it,  therefore,  could  be  of  no  further  use  tiian  for  the  exact 
time  when  the  survey  was  made.  A  comparison  of  this  part  of  the 
Exeter  with  the  second  volume  of  the  Great  Survey  tends  greatly  to 
corroborate  the  notion  that  the  returns  of  the  counties  of -Essex,  Nor- 
folk, and  Suffolk,  were  transcribed  in  full  from  the  original  rotuli,  in 
the  same  manner  as  the  Exeter  Domesday.  The  difference  between 
the  two  surveys  as  to  diction,  when  they  agree  in  sense,  is  likewise 
remarkable. 

The  utility  of  this  record  for  the  purpose  of  comparison  with  the 
Exchequer  Domesday  is  obvious.  The  Exeter  Domesday  was  pub- 
lished with  several  other  surveys  nearly  contemporary,  by  order  of  Uie 
Commissioners  upon  the  Public  Records,  under  the  direction  of  Sir 
Henry  ElUs,  in  a  volume  supplementary  to  the  Great  Domesday,  folio, 
London,  1816. 

EXHAUSTING  SYRINGE.    [Air-pump.] 

EXHAUSTIONS,  METHOD  OF.    [Geometry  op  the  Greeks.! 

EXHIBIT.  A  deed  or  writing  proved  by  a  witness  or  admitted  by 
the  parties  to  a  suit  in  court.  The  documents  attached  to  affidavits, 
as  referred  to  in  or  verified  by  them,  are  also  termed  exhibits. 

EXHIBITIONS,  INTERNATIONAL.  The  international  exhibi- 
tions of  the  last  few  years,  in  London,  Dublin,  New  York,  and  Paris, 
following  the  national  exhibitions  held  in  these  or  other  places,  have 
had  an  important  influence  on  the  advancement  of  manufactiuing  art, 
and  in  the  application  of  tasteful  design  to  articles  in  every-day  use. 
How  far  this  influence  has  extended  may  be  a  disputed  point ;  but  no 
thinking  person  can  regard  it  as  otherwise  than  beneficial,  so  for  as 
it  goes.  It  may  be  well  therefore  to  give  brief  notices  of  the  principal 
of  these  exhibitions,  beginning  with  that  at  Hyde  Park  in  1851. 

Great  Exhibition  of  1851.  This  was  the  first  international  display 
of  manufactures ;  the  first  exhibition  of  the  industry  of  all  nations. 

The  proposition  for  a  great  exhibition  of  national  manufactures  to 
bo  held  at  intervals  of  three  or  more  years  seems  to  have  originated 
in  1845  with  the  Society  of  Arts,  of  which  Prince  Albert  was  presi- 
dent. On  its  first  announcement  the  project  was  coldly  received,  and 
some  three  years  were  suffered  to  elapse  before  it  was  again  brought 
distinctly  before  the  public  Meantime  the  annual  exhibitionB  of  the 
society  were  rendered  more  attractive,  and  manufacturers  and  com-' 
mercial  men  began  to  feel  increased  interest  in  the  proposal.  By  the 
beginning  of  1849  the  council  of  the  society  had  matured  a  plan^  of 
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which,  in  March  of  that  year,  they  published  an  outline.  The  society 
now  petitioned  parliament  for  pecuniary  aid.  Prince  Albert,  who  had 
all  along  warmly  supported  the  proposal,  conceived  that  the  time  had 
arrived  for  imparting  to  it  a  much  more  magnificent  form,  by  throw- 
ing the  exhibition  open  to  the  industry  of  the  world.  The  council 
adopted  his  suggestion,  and  measures  were  taken  for  enlisting  in  behalf 
of  the  scheme  the  sympathies  of  manufacturers.  The  idea  of  an  inter- ' 
national  exhibition  of  industry  at  once  seized  the  general  mind.  At 
the  preliminary  meeting  held  in  the  city  under  the  presidency  of  the 
Lora  Mayor  for  the  purpose  of  publicly  enunciating  the  scheme,  it  was 
received  with  the  utmost  favour,  and  the  provinces  speedily  gave  in 
their  cordial  adhesion.  Upon  the  suggestion  of  Prince  Albert,  appli- 
cation waa  made  to  the  government  for  the  appointment  of  a  royal 
commission  for  managing  an  exhibition  of  the  works  of  industry  of  aU 
nations ;  and  a  royal  warrant  was  accordingly  issued  in  January,  1850, 
appointing  such  a  commission,  with  Prince  Albert  as  its  president  At 
the  first  meeting  of  the  commission,  a  provisional  contntct  which  had 
been  entered  into  with  Messrs.  Munday,  for  erecting  a  building,  was 
annulled  on  terms  mutually  arranged;  and  plans  on  a  much  larger 
scale  were  laid.  The  commissioners  now  appointed  (January  24)  a 
building  committee,  to  whom  was  entrusted  the  entire  arrangements 
for  providing  a  suitable  edifice.  On  the  25th  of  January  a  great 
meeting  was  held  at  the  Mansion  House,  at  which  the  hearty  adhesion 
of  various  influential  merchants  and  manufeu^turers  was  announced, 
and  a  general  subscription  was  inaugurated  with  a  view  to  raising  funds 
for  meeting  every  kind  of  outlay  connected  with  the  undertaking.  It 
waa  followed  by  corresponding  meetings  in  every  part  of  the  country, 
and  it  was  soon  made  evident  that  ample  funds  would  be  furnished. 
In  fact  a  total  of  very  nearly  80,000i  was  ultimately  reported  to  the 
commissioners  as  subscribed,  though  only  67,8962.  were  paid  into  their 
bankers — upwards  of  11,2002.  having  been  somehow  absorbed  in  the 
several  locjdities  as  expenses.  On  the  21st  of  February,  the  com- 
missioners were  able  to  make  a  public  announcement  of  the  general 
plan  of  the  exhibition,  and  to  communicate  the  rojdl  permission  to 
hold  it  in  Hyde  Park. 

The  site  granted  for  the  building  was  on  the  south  side  of  Hyde 
Park,  between  Kensington  Drive  and  Rotten  Row.  The  commission- 
ers announced  that  the  building  would  cover  an  area  of  from  16  to  20 
acres ;  that  it  must  be  ready  for  the  reception  of  goods  by  the  1st  of 
January,  1851;  that  from  that  day  to  the  Ist  of  March  following  goods 
would  be  received ;  and  that  the  Exhibition  would  be  open  to  the 
public  on  the  1st  of  May,  1851.  In  March  1850  the  Building  Com- 
mittee^ appealed  to  architects  and  engineers  to  assist  them  with  sketdies 
and  suggestions  as  to  the  form  and  general  arrangements  of  the 
building  required  for  the  Exhibition.  This  appeal  was  responded  to 
by  a  l^ge  number  of  professional  men,  including  several  foreign 
architects.  The  commissioners,  however,  were  unable  to  recommend 
any  one  of  the  designs  for  adoption,  and  ultimately  Mr.  (now  Sir 
Joseph)  Paxton  proposed  an  entirely  new  plan,  that  of  a  vast  building 
of  iron  and  glass  resembling  in  its  general  principles  the  great  con- 
servatory he  had  constructed  for  the  Duke  of  Devonshire  at  CfaAtsworth. 
With  the  general  public  it  from  the  first  became  popular,  and  as  soon 
as  the  contractors,  Messrs.  Fox  and  Henderson,  undertook  its  erection 
upon  terms  which  removed  all  doubt  of  its  economy  as  well  as 
practicability,  the  commissioners  determined  upon  adopting  it,  and 
accepted  Messrs.  Fox  and  Henderson's  tender.  They  were  to  receive 
79,8002.,  and  the  materials  of  the  building  were  to  remain  thdr 
property. 

From  this  time  all  proceeded  rapidly  and  smoothly.  The  contract 
was  signed  on  the  26th  of  July ;  on  the  30th  the  contractors  obtained 
possession  of  the  site ;  on  the  26th  of  September  the  first  column  of 
the  building  was  erected,  and  on  the  4th  of  December  the  first  rib  of 
the  transept  was  raised ;  by  the  31st  of  December  the  building  was 
sufficiently  advanced  to  allow  of  a  lecture  being  delivered  within  it  to 
the  members  of  the  Society  of  Arts ;  and  on  the  3rd  of  February, 
1851,  the  completed  building  was  formally  handed  over  to  the  Execu- 
tive Conmiittee. 

Its  entire  length  was  1851  feet — its  breadth  408  feet,  with  an 
additional  projection  on  the  north  side,  936  feet  long  by  48  wide.  The 
central  portion  was  120  feet  wide  by  64  hi^;  on  either  side  of  this 
was  another  portion  72  feet  wide  by  44  high ;  and  the  north  and  south 
portions  were  72  feet  wide  by  24  high.  The  whole  building,  from  the 
ground-plan  to  the  ridges  of  the  roof,  waa  a  repetition  of  certain  regular 
forms ;  and,  one  portion  having  been  first  thoroughly  modeled,  was  a 
matter  of  simple  arithmetical  calculation,  and  consequently  from  the 
hour  when  the  contractors  commenced  their  work,  from  the  simplicity 
of  the  plan  and  the  singularly  small  nmnber  of  castings  required,  all 
the  x>art8  were  prepared  and  adjusted  to  each  other  with  almost 
mechanical  regularity  and  precision.  The  colouring  of  the  biulding 
was  entrusted  to  Mr.  Owen  Jones,  abneady  well  known  by  his  works  on 
the  Alhambra.  How  admirably  the  biulding  answered  its  purpose, 
what  new  and  elegant  combinations  of  form,  light,  and  shade  and 
colour,  both  the  exterior  and  interior  offered  to  the  eye,  or  what  a 
magnificent  and  surprising  appearance  it  presented  as  a  whole,  whether 
regarded  externally,  or  when,  looking  down  its  unrivalled  vista,  with 
its  rich  and  varied  contents,  from  one  of  the  end  galleries,  few  of  our 
readers  need  to  be  told. 

As  soon  as  provision  htkl  bdeii  made  £oi^  the  building,  the  cottl- 
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misaioners  turned  their  chief  attention  to  the  means  necesaai*y  for 
obtaining  its  contents.  The  outline  of  an  elaborate  system  of  classifi- 
cation, drawn  up  by  Dr.  Lyon  Play  fair,  was  issued,  showing  what  a 
wide  range  of  articles  was  sought  to  be  brought  together  under  the 
title  of  *  Objects  of  Industrial  and  Productive  Art'  The  whole  was 
arranged  under  four  great  sections :  Raw  Materials,  Machinery,  Manu- 
factures, and  Fine  Arts ;  and  these  were  dixdded  and  subdivided  into  a 
vast  number  of  classes  and  smaller  divisions.  To  facilitate  the 
collection  of  the  objects,  and  to  serve  as  ready  means  of  intercourse 
between  the  producers  and  the  commissioners,  district  committees 
were  formed  in  all  the  principal  towns  and  manufacturing  localities,  by 
whom  all  the  arrangements  respecting  the  allotment  of  space  in  the 
building  and  the  transmission  of  the  goods  were  conducted.  Formal 
communications  were  made  to  the  various  foreign  governments,  as  well 
as  to  the  governors  of  British  colonies,  by  most  of  whom  commissioners 
were  appointed  to  conduct  the  operations  in  those  countries  require*! 
for  their  adequate  representation  in  the  great  undertaking.  And  so 
judicious  were  these  several  arrangements,  that  though  from  almost 
every  country  in  Europe — from  almost  every  state  in  the  North 
American  Union — from  the  republics  of  South  America — from  each 
of  oiu-  own  wide-spread  colonies — from  India,  Egypt,  Persia,  and 
even  from  the  Society  Islands,  specimens  more  or  less  bulky, 
valuable,  and  numerous  were  sent,  the  numbers  were  comparatively 
few  that  reached  their  destination  materially  later  than  the  date 
at  first  fixed  for  their  arrival.  Considering  the  entire  novelty 
of  the  wliole  proceeding,  the  immense  difficulty  there  must 
have  been  in  many  instances  experienced  in  getting  the  collections 
together,  the  Uttle  knowledge  that  a  large  proportion  of  the  con- 
tributors could  have  had  of  the  extreme  importance  of  punctuality, 
as  well  as  their  comparative  want  of  interest  in  the  success  of  the 
scheme,  and  the  various  physical  as  well  as  conventional  obstructions 
which  had  to  be  encountered,  this  must,  we  think,  be  regarded  as  by  no 
means  one  of  the  least  remarkable  circumstances  connected  with  the 
successful  issue  of  the  whole. 

Of  the  actual  number  of  objects  exhibited  no  record  was  kept.  Of 
their  value,  many  wild  guesses  were  hazarded  during  the  continuance 
of  the  Exhibition;  the  commissioners  state  in  one  of  the  appendixes 
of  their  lieport  that,  taking  in  each  case  the  owner's  estimate  of  the 
value  of  his  possession,  the  gross  value  of  the  articles  exhibited — the 
famous  Koh-i-noor  being  aJone  excluded  from  the  reckoning — was 
iindertwo  millions  (1,781,929/.  11«.  id.).  The  total  number  of  exhi- 
bitors was  about  15,000. 

The  Exhibition  was  formally  opened  by  her  Majesty,  on  the  first 
of  May,  1851 ;  it  remained  open  144  days,  being  finally  closed  on  the 
11th  of  October.  The  entire  number  of  visits  paid  to  the  Exhibition 
was  6,063,986,  being  a  daily  average  of  42,111.  This  average  was  not 
reached  till  June,  but  from  that  time  till  the  close  of  the  Exhibition 
there  was  comparatively  little  variation  till  the  last  week,  \vhen  the 
average  was  doubled.  The  number  of  viditors  during  this  week  was 
BO  extraordinary  that  we  are  tempted  to  set  down  the  figures  in  detail. 
Monday,  October  6th,  107,815;  Tuesday,  109,915;  Wednesday, 
109,760;  Thursday,  90,813;  Friday,  46,913 ;  Saturday,  53,061. 

The  six  million  visits  paid  to  the  Exhibition  plainly  indicate  but 
very  roughly  the  actual  number  of  visitors.  Some  persons  went 
doubtless  ten  or  even  twenty  times  during  the  season,  a  very  large 
proportion  went  twice.  After  weighing  cai^efuily  the  probabilities  of 
the  case,  the  authorities  arrived  at  the  conclusion  that  the  probable 
average  of  visits  would  be  about  three,  and  that  consequently  about 
two  millions  of  persons  visited  the  Exhibition.  Further,  an  attempt 
was  made  to  arrive  at  the  number  of  foreign  visitors ;  and  this  inquiry 
led  to  the  unexpected  result  that  not  much  above  40,000  foreigners 
visited  England  beyond  the  usual  annual  number  of  about  15,000. 
As  concerns  London  and  country  visitors,  an  inference  was  drawn  that 
the  number  of  persons  who  came  from  the  provinces  to  view  the 
Exhibition  shghtly  exceeded  a  million  :  roughly,  we  may  say  that  the 
Exhibition  was  visited  by  about  a  million  of  the  inhabitants  of 
Loudon,  the  same  number  from  the  provinces,  and  about  60,000 
foreigners. 

The  details  of  the  jury  awards  do  not  come  within  our  present 
object ;  but  the  following  are  the  general  results,  as  aflfording  materials 
for  comparison.  There  were  166  "Council  Medals,"  2876  "Prize 
Medals,"  and  2042  "Honourable  Mentions,"  making  a  total  of  6084 
honorary  distinctions  of  all  kinds.  If  we  take  the  exhibitors  at  the 
estimated  number  of  16,000,  about  one-third  were  deemed  worthy  of 
some  kmd  of  recognition.  Of  the  total  number,  2039  were  taken  by 
exhibitors  belonging  to  the  United  Kmgdom,  and  3045  by  foreign 
exhibitors.  Our  foreign  guests  occupied  about  two-fifths  of  the  space, 
and  took  off  three-fifths  of  the  honours.  The  greatly-coveted 
"  Council- Medals"  were  awarded  in  the  ratio  of  79  to  British  and  87  to 
foreign  exhibitors;  the  "Piize  Medals,"  1244  British  and  1632 foreign; 
the  "  Honourable  Mentions,"  716  British  and  1326  foreign. 

In  relation  to  different  classes  of  exhibited  articles,  there  were  a  few 
striking  and  instructive  facts.  In  machinery,  in  manufactures  in 
meUil,  and  in  glass  and  porcelain  manufactures,  the  British  exhibitors 
gained  more  prizes  than  all  the  foreigners  combined.  In  textile  fabrics, 
m  fine  arts,  and  in  miscellaneous  manufactures,  the  foreign  exhibitors 
JP^f.  ^ff  *ijje  honours  in  the  ratio  of  about  three-fifths  to  two-fifths 
iintiah.    But  in  the  section  of  raw  materials  for  food  and  manufac- 


tures, the  foreign  exhibitors  gained  nearly /awr  times  as  many  prizes  as 
the  British  (988  to  262).  The  great  honours,  the  Council  Medals, 
were  very  unequally  distributed  as  regards  the  classes  of  exhibited 
articles ;  for  out  of  the  whole  number  of  166,  no  less  than  88  (more 
than  one-half )  w^ere  awarded  for  machinery  alone.  This  is  a  significant 
fact;  showing  that  the  Juries,  or  rather  the  Council  of  Chairmen, 
were  not  deterred  by  the  gorgeous  display  around  them  from  doing 
justice  to  the  great  working  agencies  by  which  modern  weiUth  id 
produced. 

We  must  devote  a  paragraph  to  the  Financial  results.  The  receipts 
at,  and  in  relation  to,  the  Exhibition,  by  which  it  was  made  a 
self-supporting  concern,  were  truly  remarkable.  The  total  receipts 
amounted  in  round  numbers  to  506,000/.,  that  amount  being  thus 
made  up  :  subscriptions,  67,800/.,  admission  fees  425,000/.,  casual  re- 
ceipts (that  is,  refreshment  and  catalogue  contracts,  royalty  on  medals, 
washing-rooms,  &c.)  13,200/.  The  total  expenditure  connected  witli 
the  Exhibition  was  about  330,000/.,  leaving  a  surplus  of  176,000/. 
in  the  hands  of  the  commissioners ;  but  the  final  balance,  including 
interest  on  Exchequer  Bills  and  additional  small  receipts  was  186,43o7. 
How  to  apply  this  large  surplus  was  a  most  important  question,  and 
they  arrived  at  the  conclusion  that  instead  of  applying  it  to  any  pur- 
poses of  a  temporary,  partial  or  local  character,  they  could  in  no 
way  so  properly  act  in  the  spirit  of  the  pledges  held  out  to  the  public 
as  by  assisthig  in  carrying  out  a  comprehensive  scheme  which  shouUl 
have  for  its  object  to  "  increase  the  means  of  industrial  education  and 
extend  the  influence  of  science  and  art  upon  productive  industry." 
Properly  to  carry  into  execution  any  comprehensive  scheme  would 
require  the  liberal  co-operation  of  the  public  and  the  government. 
The  sum  in  the  hands  of  the  commissioners  would  go  but  a  small 
way  towards  meeting  the  requirements  of  the  case.  It  would  suflicc 
however  to  prepare  the  ground,  and  they  determined  so  to  employ  it, 
leaving  it  to  the  public  to  comj)lete  the  work  when  its  importance  and 
necessity  shall  have  become  fully  understood  and  appreciated. 

Acting  on  the  suggestions  of  this  report,  the  government  in  the 
speech  from  the  Throne  at  the  opening  of  the  session  of  1852-53 
invited  the  "aid  and  co-operation"  of  parUament  in  pron^oting  a 
"  comprehensive  scheme  "  for  the  advancement  of  the  Fine  Arts  and 
of  Practical  Science,  which  was  in  effect  the  scheme  of  the  .commis- 
sioners. After  some  discussion  the  House  of  Commons  voted  the  sum 
of  150,000/.  towards  the  purchase  of  a  site  on  which  a  National 
Gallery  and  Museum  might  be  erected,  and  which  should  be  available 
for  the  other  purposes  indicateil.  An  equal  sum  was  provided  by  the 
conmiLssioners  out  of  the  surplus  remaining  at  their  disposal.  The 
land  purchased  by  the  commissioners  consisted  of  the  well-known  Gore 
House  estate  of  21  acres,  situatetl  nearly  opposite  the  site  of  the 
Exhibition  of  1851;  the  Villars  estate  of  48  acres,  and  some  other 
adjacent  land,  which  "  were  deemed  indispensable  for  the  complete- 
ness and  development  of  the  capacities  of  the  property."  Altogether 
it  formed  a  comi)act  estate  of  about  86  acres,  its  extreme  length  being 
half  a  mile,  its  average  width  a  quarter  of  a  mile.*  The  commissionei-s 
were  anxious  to  secure  other  adjoiniug  property  to  the  extent  of  about 
80  acres  then  obtamable,  makmg  in  all  about  170  acres,  but  tho 
Government  demurred,  and  the  op^wrttmity  was  lost,  it  being  speedily 
purchased  for  building  pur^wses.  For  tho  completion  of  the  piu-chases 
the  government  subsequently  obtained  an  additional  vote  of  27,500/. ; 
and  the  commissioners,  having  obtained  the  necessary  powers  from 
parliament,  have  formed  upon  the  estates  lines  of  road,  ^wers,  &c., 
retain,  in  their  hands  a  balance  for  the  purpose  of  meeting  cuiTent 
expenses  and  providing  for  contingencies.  The  commission  itself  has 
been  incorporated  as  a  permanent  body,  and  certain  members  of  the 
government  are  now  ex  ojficio  members  of  it. 

The  "comprehensive  scheme"  of  the  commissioners  proposed 
eventually  to  bring  together,  upon  the  locality  they  have  purchased, 
all  the  existing  metropoUtan  institutions,  whether  dependent  on 
government  or  on  private  support,  which  have  in  view  the  advance- 
ment of  science  and  art  in  their  various  branches,  and  to  "  establish  a 
central  point  of  union  for  those  who  in  so  many  ways  devote  their 
energies  to  the  same  ends,  especially  in  respect  to  the  practical  appli- 
cation of  science  and  art  to  productive  industry."  ^ut  the  com- 
missionere  have  been  doomed  to  see  their  scheme  reduced  to  much 
humbler  dimensions  than  that  in  which  it  at  first  presented  itself  to 
their  imagination ;  their  projects  relating  to  the  National  Gallery,  tho 
British  Museum,  the  National  Botanic  Collection,  &c.,  have  not  down  to 
the  present  time  (Jan.,  1860)  been  acted  upon.  Nevertheless  a  very 
definite  advance  has  been  made.  By  manufacturers  and  artisans,  and  by 
general  public,  as  well  as  by  the  commission,  the  great  importance  of 
the  systematic  art  instruction  is  now  generally  admitted.  A  new  depart- 
ment of  the  government  has  been  created,  whose  special  duty  is  tho 
promotion  of  Industrial  Art  and  Science ;  and  to  which  wjis  intrusted 
the  direction  of  all  previously  existing  government  scientific  and  art 
institutions,  and  the  encouragement  of  all  local  institutions  of  a  similar 
order.  It  does  not  fall  within  the  scope  of  the  present  aiticle  to 
trace  further  the  operations  of  the  commissioners  or  the  department. 
[Science  and  Art,  Department  of.] 

Dublin  Exhibition  of  1853.— The  Ciystal  Palace  of  Hyde  Park- 
perhaps  (on  various  grounds)  the  most  world-renowned  building  of 
the  present  century — passed  into  the  hands  of  Messrs.  Fox  and  Hen- 
dereon  after  the  close  of  the  Great  Exhibition;  they  sold  the  matciiala 
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to  a  joint-stock  body— the  Crystal  Palace  Company.  By  this  company 
nearly  (me  milium  and  a  half  sterling  has  beeti  expended  on  the  Ciystal 
Palace  and  groimds  at  Sydenham ;  but  it  does  not  fall  within  the  limits 
of  the  present  article  to  notice  thfe  eihibition  at  Sydenham,  however 
renuirkable  in  many  respects  it  may  be.  We  pass  on  therefore  to 
notice  the  Dublin  Exhibition  of  1858,  which,  although  occasioning  a 
loss  to  its  projectors,  brought  well-deserved  cl-edit  to  Ireland  and  the 
Irish.  The  general  principle  of  international  eihibitiohs  having  just 
been  ^Jretly  fliUy  treafcd,  we  shall  only  present  here  a  mere  outline. 

The  lloyal  Dublin  Society  had  long  beeli  accustomed  to  hold 
triennial  exhibitions  of  Irish  arts  and  manufdcturfes  at  their  house  in 
Merrion  Square.  The  citv  of  Cork  held  a  similai-  exhibition  in  1852. 
The  pleasure  afforded  in  both  6f  those  citieri,  coupled  with  the  great 
success  of  the  Hyde  I^ark  Exhibition  in  1851,  Isd  to  the  suggestion  of 
some  mot-e  exteiisive  scheme  for  the  year  1853.  Mr.  William  Dargah, 
a  wealthy  and  liberal  railwav  contractor,  wrote  to  the  Dublin  Society, 
proposing  that  a  large  exhibition  building  should  be  constructed  oh 
the  lawn,  in  front  of  the  Society's  house ;  that  a  special  executive  com- 
ihittee  should  be  appointed  to  manage  a  grancf  exhibition ;  that  he 
himself  would  advance  the  sum  of  20,000/. ;  that  he  would  take  the 
building  at  a  valuation  after  the  close  of  the  exhibition  ;  that  if,  after 
payment  for  the  building  and  all  other  expenses,  the  pioceeds  of  the 
exhibition  should  not  amount  to  20,000^.,  with  interest  thei-eoh  at 
5  per  cent.,  he  should  receive  the  proceeds,  lees  all  the  expenses 
incurr^,  but  that  if  the  proceeds  should  be  hiore  than  equlvaleht  to 
all  these  claims,  the  surplus  should  temain  at  the  disposal  of  the  com- 
mittee. This  liberal  offer  was  at  onde  accepted^  and  a  committee 
appointed.  The  committee  advertised  for  plans  lot  a  building,  and 
selected  from  a  large  number  one  which  wa.^  sent  in  by  Mr.  Benson. 
Suggestions  being  from  time  to  time  made  for  various  extensions  of 
the  plan,  Mr.  Dargan,  in  the  same  geuei-ous  spirit  as  before,  increased 
his  .liability  to  40,000/.  The  building  was  constructed  during  the 
winter  and  spring.  It  comprised  a  central  hall,  425  feet  long,  100  feet 
wide,  and  105  feet  high,  with  a  waggon-vaulted  roof,  tetininated  by 
domes  at  the  t^o  ends,  attd  lighted  by  skylights  on  the  top.  Thet-e 
were  lesser  halls  on  either  side  of  this  central  hall,  and  still  smaller 
halls  bounding  the  building  on  the  north  and  south.  There  were,  in 
addition,  several  subsidiary  halls  and  galleries;  and  all  were  tastefully 
painted  in  coffered  panelling.  On  the  12th  of  May,  1853,  the  exhi- 
bition was  opened  by  the  lord  lieutenant.  Nothing  but  the  desire  of 
keeping  faith  could  have  warranted  the  opening  on  that  day;  for, 
although  the  building  itself  was  nearly  finished,  the  contents  and 
arrangements  were  very  incomplete.  Indeed,  the  collection  was  con- 
stantly being  added  to  throughout  the  whole  duration  of  the  exhibition. 

The  building  contained  a  fine  collection  of  pictures ;  contributioils 
in  art  and  manufactures  from  several  foreign  countries ;  a  fair  amount 
of  specimens  illustrative  of  English  and  Scottish  industry ;  and  a  larger 
collection  than  had  ever  before  been  made  of  the  produce,  manufac- 
tures, and  art  of  Ireland.  That  Ireland's  contributions  did  not  show 
such  an  advanced  degree  of  excellence  as  those  of  the  sister-country 
was  to  be  expected ;  but  they  had  this  value, — that  they  marked  the 
state  of  things  in  1853,  and  that,  by  showing  wherein  the  industrial 
deficiencies  of  the  country  chiefly  lay,  they  suggested  the  foad  to 
improvement.  The  exhibition  buildirig  cost  48,000/.  The  value  of 
the  contents,  at  the  fullest  period,  was  roughly  estimated  at  somewhat 
over  500,000/.,  of  which  the  fine  arts  specimens  (paintings,  sculptures, 
and  mediaeval  productions)  were  set  down  at  200,000/.  The  exhibition 
closed  on  the  29th  of  October.  The  result,  however,  gratifying  in 
many  ways,  was  far  from  successful  financially,  seeing  that  a  heavy 
loss  fell  on  Mr.  Dargan. 

New  York  Exhibition  of  1853. — It  was  perhaps  unfortunate  for  both 
cities  that  the  exhibitions  at  Dublin  and  New  York  took  place  in  the 
same  year ;  for  this  coincidence  distracted  the  attention  of  mahy  who 
might  iiaVe  been  willing  to  contribute.  In  both  cities  the  exhibition 
took  place  without  the  direct  aid  of  the  government ;  but  New  York 
was  not  so  fortunate  as  Dublin  in  obtaining  the  noble  offer  of  one  man 
to  bear  whatever  loss  might  occur.  The  American  visitors  to  the  Hyde 
Park  Exhibition  took  home  with  them  recollections  which  led  them  to 
wish  for  something  of  a  similar  character  in  their  own  country.  Many 
conferences  were  held,  chiefly  at  New  York ;  and  towards  the  close  of 
1851  the  municipal  authorities  of  that  city  agreed  to  grant,  to  a  joint- 
stock  company  established  for  the  purpose,  a  lease  for  five  years  of  a 
plot  of  ground  called  Reservoir  Square,  close  to  the  magnificent  reser- 
voir terminating  the  Croton  aqueduct.  The  ground  was  to  be  rent 
free,  on  two  conditions  :  that  the  exhibition  building  constructed 
thereott  should  be  of  iron  and  glass ;  and  that  the  fee  of  admission  for 
visitors  should  on  no  days  be  higher  than  half  a  dollar  (2a.  Id.).  The 
legislature  of  the  state  of  New  York  granted  a  charter  of  incorporation 
to  the  company ;  and  the  customs  authorities  agreed  that  the  building 
should  be  regarded  as  a  bonded  warehouse,  into  which  articles  might 
be  brought  duty  free  during  the  continuance  of  the  exhibition.  Thus 
armed,  the  directors  of  the  new  company  met  in  March,  1852 ;  they 
announced  an  issue  of  shares  to  the  amount  of  300,000  dollars  (60,000/.) ; 
this  capital  was  readily  subscribed,  and  the  total  was  afterwards  raised 
to  500,000  dollars  (about  100,000/.). 

It  was  soon  found  that  the  choice  of  locality  was  bad ;  the  spot  was 
three  or  four  miles  from  the  heart  of  the  city,  and  comprised  an  area 
of  only  about  450  feet  square, — far  too  small  for  the  purpose  in  view. 


The  directors  advertised  for  plans.  Sir  Joseph  Paxton  sent  in  one, 
which  was  much  admired  for  its  beauty,  but  which  was  unsuited  to 
the  shape  of  the  ground.  Among  many  competitors,  a  plan  of  Messrs. 
Gildermeister  and  Carstefasen  was  accepted.  The  building  was  in  the 
shape  of  a  Greek  cross,  about  400  feet  in  each  direction,  with  arms 
150  feet  wide.  In  tke  centre  was  a  circular  space  100  feet  in  diameter, 
covered  by  a  dome.  Each  arm  of  the  cross  comprised  nave  and  aisles, 
with  galleries  over  the  latter.  The  most  attractive  part  of  the  interior 
was  the  beautiful  dotne,  123  feet  in  diameter,  framed  on  32  very  ornate 
ribs  of  iron,  and  having  32  windows  of  stained  glass  alternating  with 
the  ribs.  The  windows  in  the  main  building  were  rendered  translucent 
by  the  use  of  glass  having  a  thin  vitrified  layer  of  white  enamel. 
There  wete  octdgonal  towers  at  the  four  comers  of  the  cross,  and 
twelve  staircases  to  lead  from  the  ground-floor  up  to  the  gallery. 
The  exterior  was  painted  bronze-colour,  slightly  relieved  with  gold ; 
the  interior  was  mostly  cream-coloured,  picked  out  with  the  three 
positive  colours — red,  yellow,  afad  blue.  In  the  struggle  for  more 
space,  the  directors  found  themselves  able  to  construct  a  strip  of 
building,  450  feet  by  75,  on  one  side  of  the  Greek  cross. 

Agehta  were  sfent  over  Eutobe  to  invite  contributions;  and  the 
builders  did  their  best  to  finish  the  structure  by  the  1st  of  May,  1853, 
the  day  appointed  tot  the  opening ;  but  numerous  difficulties  super- 
vened, and  the  opening  did  not  tnke  pLice  till  the  14th  of  July. 
This  delay  was  di^ppointing  to  the  exhibitors  and  the  public,  and 
disastrous  to  the  company,  seeing  that  it  seriously  limited  the  number 
of  summer  days  available  for  thd  exhibition.  Even  on  the  day  last 
named  the  whole  arrangements  were  in  a  chaotic  state ;  the  "  machinery 
in  motion"  and  the  picture-gallery  were  not  opened  till  September  1st. 
The  articles  Wete  grouped  in  81  classes  (one  more  than  at  the  London 
Exhibition,  by  separating  the  musical  from  the  philosophical  and 
horological  instruments) ;  but  the  size  and  shape  of  the  building  did 
not  afford  much  facilitj?^  tot  geo^phical  grouping — so  remarkable  a 
feature  in  Hvde  Park.  There  were  prize  medals,  and  jurors  to  award 
them;  but  tne  juries  were  17  instead  of  81.  There  were  about  4800 
exhibitors,  of  whom  rather  less  than  one-half  belonged  to  the  United 
States ;  the  rest  being  foreigners,  tnostly  from  Europe.  The  Exhibi- 
tion was  open  119  days.  During  this  time  the  receipts,  from  visitors, 
sale  of  catalogues,  &c.,  were  840,000  dollars,  or  about  71,000/.  This 
result  was  veiy  unsatisfactory.  The  company  spent  540,000  dollars  on 
the  building,  100,000  dollars  on  the  fittings  and  furniture,  and  250,000 
dollars  in  miscellaneous  outlay,  diuing  a  period  of  more  than  two 
years.  The  final  cost,  for  everything,  was  very  little  short  of  200,000/. 
It  absorbed  all  their  share  capital,  all  the  receipts  from  visitors,  and 
two  loans  raised  at  interest  "What  they  had  per  contra  was  the 
exhibition  building,  and  the  liberty  to  use  the  building  and  its  site  for 
exhibition  purposes  during  a  further  period  of  four  years. 

The  British  government  sent  over  conunissioners  to  the  New  York 
Exhibition,  chiefly  for  the  purpose  of  examining  and  reporting  on  th© 
quality  of  the  articles  exhibited.  The  commissioners,  like  the  exhibitors, 
were  wearied  by  the  delay  in  opening ;  and  they  fully  admitted  that 
the  display  woidd  have  been  both  superior  and  more  remunerative  if 
the  contractors  could  have  finished  the  building  in  due  time.  By  far 
the  most  valuable  feature  waa  the  exhibition  of  machines  made  in  the 
United  States;  these  were  extensive,  varied,  and  excellent,  and 
attracted  much  attention  on  the  part  of  the  English  visitors.  The 
British  government  purchased  numerous  machines  used  in  the  manu- 
facture of  rifles,  pistols,  and  carbines. 

Paris  Exhibition  of  1855.  The  French  government  soon  after  the 
close  of  the  grand  display  in  London,  resolved  on  the  holding  of  an 
international  Exhibition  at  Paris,  baaed  upon  similar  principles ;  but 
various  cii-cumstances  prevented  the  realisation  of  the  scheme  until 
1855.  The  whole  cost  was  borne  by  the  government,  instead  of  by 
visitors'  payments,  as  in  England.  The  management  was  confided  to 
a  special  commission  appointed  by  the  Emperor.  The  building  con- 
structed, however,  in  the  Champs  Elysdes,  and  called  the  Palais 
de  r Industrie,  belonged  to  a  joint-stock  company ;  it  was  conunenced  on 
the  understanding  ti^t  the  government  would  guarantee  4  per  cent  on 
the  outlay,  together  with  a  share  in  the  surpliis  profits ;  but  as  a  sur- 
plus never  appeared,  the  whole  of  the  admission  money  paid  by  the 
visitors  went  to  the  company.  Among  the  commissioners  were  com- 
prised many  names  of  European  reputation — Elie  de  Beaumont, 
Dupin,  Gasparin,  Ingres,  Leplay,  Lesseps,  Merim^e,  Chevalier^  Morin, 
Poncelet,  Regnault,  Sallandrouze,  Visconti,  &c.  One  of  the  points  of 
difference  between  the  London  and  Paris  Exhibitions  was  the  admis- 
sion of  paintings  and  engravings  into  the  latter.  In  addition  to  France 
and  her  colonies,  53  foreign  states,  and  22  colonies  belonging  to  those 
states,  se;it  articles  for  exhibition.  In  the  latest  edition  of  the  official 
catalogue,  there  appeared  the  names  of  20,839  exhibitors ;  of  whom 
10,691  were  French,  and  10,148  foreign.  England  and  her  posseapons 
figured  for  2574.  It  required  6400  packages,  weighing  1800  tons,  to 
take  the  British  goods  only  to  Paris. 

The  building  was  not  of  a  compact  and  uniform  kind,  like  Paxton's 
palace  of  glass  in  London.  There  was  a  Palais  de  I'lndustrie,  and 
there  was  a  Palais  des  Beaux  Arts ;  there  was  a  building  called  the 
Panorama ;  and  three  smaller  buildings  were  subsequently  added,  for 
the  reception  of  agricultural  implements,  carriages,  and  cheap  articles. 
There  were  also  exhibiting  spaces  in  open  ground ;  and  thus  it  happened 
that  the  articles  exhibited  occupied  altogether  seven  or  eight  different 
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localitiee.  The  main  building  was  of  stone,  brick,  and  glass,  much 
more  costly  than  the  Hyde  Park  building,  and  intended  to  be  more 
permanent ;  it  was,  however,  only  800  feet  long  by  850  wide.  Although 
the  block  of  buildings  was  pierced  by  400  windows,  it  was  not  so  well 
suited  as  the  glass  palace  in  Hyde  Park  for  the  display  of  goods.  When 
it  was  clearly  seen  that  this  building  would  be  too  small,  two  others 
were  hastily  erected ;  one,  for  machinery,  was  a  gallery  of  immense 
length  running  along  the  north  bank  of  the  Seine ;  and  the  other,  for 
a  picture  galleiy,  or  Palais  dee  Beaux  Arts,  was  a  wooden  building  in 
the  AU^e  des  Yeuyes.  Altogether,  the  various  buildings,  togeUier 
with  the  other  expenses  connected  with  the  .undertaking,  involved  the 
very  large  outlay  of  one  miUion  sterling ;  but  Mr.  Cole,  one  of  the 
British  commissioners,  was  informed,  on  good  authority,  liiat  this  sum 
was  more  than  equalled  by  the  extra  expenditure  of  foreigners  in 
Paris  during  those  months. 

Owing  partly  to  the  substantial  nature  of  the  main  building,  and 
partly  to  difficulties  between  the  government  and  the  owners  of  the 
Palais  de  I*  Industrie,  the  exhibition  was  not  open  till  the  15th  of  May ; 
it  was  closed  on  the  15th  of  November.  The  total  nmnber  of  visits 
paid  was  4,533,464  (the  Hyde  Park  number  was  about  oncthird  more). 
About  40,000  British  subjects  were  among  the  visitors.  Unlike  its 
English  predecessor,  the  exhibition  was  open  on  Sundays  as  well  as 
week  days;  Sunday  was,  indeed,  the  "peoples'  day,"  on  which  the 
chai^  for  admission  was  only  20  centimes  (2d) ;  Friday  was  a  special 
day,  on  which  the  charge  varied  from  2  to  5  fratncs  (1«.  Sd.  to  4t.),  at 
different  times  during  the  autumn ;  on  the  other  five  days  of  the  wedc 
the  charge  was  uniformly  1  franc  {lOd,}.  On  one  particular  Sunday 
(May  27th)  the  exhibition  was  thrown  open  gratuitously.  There  was 
only  one  kind  of  season  ticket,  charged  at  50  francs  (2^).  Two 
sections  of  the  exhibition,— the  Palais  de  I'lndustrie  and  the  Palais 
des  Beaux  Arts — were  distinct,  and  subject  to  separate  charges  for 
admission ;  the  visitors  to  the  former  were  four  times  as  numerous  as 
those  to  the  latter. 

The  articles  were  classified  nearly  in  the  same  way  as  in  London, 
there  being  in  each  case  80  classes  altogether.  To  apportion  medals  to 
deserving  exhibitors  was  the  difficult  labour  of  nearly  400  jurors,  of 
whom  about  half  were  named  by  the  French  government,  and  the 
other  half  by  foreign  governments.  The  foreign  jurors  found  this 
work  to  be  a  great  tax  on  their  time,  seeing  that  the^  were  thus 
engaged  during  the  greater  part  of  three  summer  months.  There  were 
four  classes  of  medals  distributed,  and  one  grade  of  ''honourable 
mention." 

In  relation  to  the  British  portion  of  this  exhibition,  it  may  be  stated 
that  the  government  placed  the  sum  of  50,000/.  at  the  disposal  of  the 
Board  of  Trade,  to  assist  in  defraying  the  expenses  inciirred  by  the 
exhibitors,  and  in  preparing  reports  on  the  results  of  the  exhibition. 
These  reports  have  since  been  published  by  the  government  at  a  very 
cheap  rate  :  they  are  about  30  in  number,  and  were  drawn  up  by  some 
of  the  English  jiux)rs  who  had  taken  an  active  part  in  the  onerous 
labour  of  examining  the  articles  exhibited.  The  three  portable  volumes 
containing  the  reports  constitute  a  valuable  addition  to  the  literature 
of  the  industrial  arts. 

ZoUverein  Exhibition  at  Munich. — The  example  set  in  1851  has  led 
to  the  organisation  of  many  other  industrial  displays  in  the  United 
Kingdom  and  on  the  Continent.  We  may  name,  as  a  few  of  these,  a 
New  Brunswick  Ebdiibition  in  1853;  a  Madras  Exhibition  of  native 
industry  in  the  same  year;  an  Exhibition  of  German  Industry  at 
Munich  in  1854 ;  and  an  Art  Exhibition  at  Edinburgh  in  1857.  From 
among  these,  it  must  suffice  to  give  a  few  figures  concerning  the  Munich 
Exhibition.  An  iron  and  glass  building  was  constructed  at  a  cost  of 
90,0002.  It  was  800  feet  by  280,  87  feet  high,  and  had  250,000  square 
feet  of  flooring.  There  were  6800  exhibitors,  belonging  to  88  ZoUve- 
rein states,  and  the  goods  they  sent,  distributed  into  12  classes  (instead 
of  30  as  in  England  and  France),  were  roughly  valued  at  1,500,0002. 
The  exhibition  was  open  from  the  15th  of  Ji3y  to  the  15th  of  October, 
at  an  admission  fee  varying  from  4^d.  to  Is.,  EnglidL  The  undertaking 
would  probably  have  entailed  a  loss  under  any  circumstances ;  but  a 
vudtation  of  cholera,  in  the  last  months  of  the  autumn,  so  thinned  the 
number  of  visitors,  that  the  Bavarian  government  lost  200^0002.  by  the 
exhibition. 

ManchetUr  Art-Treamret  Exhibition. — Although  not  exactly  an 
international  exhibiton,  the  Manchester  Exhibition  was  so  compre- 
hensive  in  character,  and  so  exceptional  in  its  leading  features,  that  it 
is  fully  entitled  to  a  place  here. 

The  Manchester  Exhibition  was  the  chUd  of  the  French  Exposition 
Universelle  of  1856,  as  that  was  of  the  Great  Exhibition  of  1851 :  it 
differed  from  both  in  being  an  exhibition  solely  of  artistic  objects  sent 
by  their  possessors,  and  not  by  producers  or  by  dealers.  The  project 
was  inaugurated  at  a  meeting  of  Manchester  gentiemen  on  the  26th 
day  of  March,  1856.  The  scheme  was  favourably  received ;  an  ample 
guarantee  fund  readily  provided ;  the  Queen  and  the  Prince  Consort 
gave  their  hearty  support  to  the  imdertaking;  and  witii  few  exceptions 
— and  these  in  some  cases  forced  ones,  the  effect  of  entails,  &c. — ^the 
owners  of  works  of  art  responded  cheerfully  and  freely  to  the  appeal 
A  building  was  erected  at  Old  Trafford,  about  two  miles  from  the 
centre  of  the  city,  and  readily  accessible  by  railway  as  well  as  omnibus, 
from  a  design  by  Mr.  Salomons,  in  conjunction  with  Messrs.  Yoimg 
an  i  Co.,  of  Edinburgh,  the  contractors.    The  exhibition  was  formally 


opened  by  the  Prince  Consort  on  the  5th  of  May,  1857|  and  remained 
open  till  the  17th  of  October. 

In  its  general  plan  the  building  was  a  parallelogram  of  660  feet  by 
200  feet,  with  low  projecting  towers  and  attached  corridors  at  the  east 
or  entrance  end,  and  refreshment-rooms  and  offices  built  out  from  the 
sides.  With  the  exception  of  the  entrance  front,  which  was  of  brick, 
the  exterior  of  the  building  was  constructed  entirely  of  corrugated 
sheet-iron,  affixed  to  a  cast-iron  framework ;  the  interior  being  lined 
with  wood.  The  entire  structure  covered  an  area  of  about  130,000 
square  feet,  and  cost  somewhat  over  30,000^  The  interior  consisted 
of  a  central  hall  and  two  side  aisles,  with  transepts  near  the  western 
end ;  at  the  western  end  a  gallery  extended  round  the  transepts,  and 
across  the  end  of  the  building,  and  at  the  eastern  end  one  was  carried 
across  the  front.  The  central  hall,  which  was  632  feet  long  and  104 
feet  wide,  was  divided  into  three  sections  by  a  series  of  slender  coupled 
columns.  The  roof  consisted  of  a  semicircular  span  of  56  feet,  spring- 
ing from  the  colimms,  with  hipped  side  spans  24  feet  across.  The  side 
aisles,  or  picture  galleries,  were  432  feet  long  and  40  feet  wide,  and 
were  spanned  by  a  semicircular  roof  50  feet  high  to  the  crown  of  the 
arch.  A  water-colour  gallery  at  the  western  end  of  the  building  was 
200  feet  long  by  24  feet  wide. 

The  walh  of  the  central  hall  were  covered  with  portraits  of  cele- 
brated English  personages.  Below  these  were  cases  filled  with  various 
articles  of  ornamental  urt,  while  along  the  body  of  the  haU  were  ranges 
of  upright  cases  containing  larger,  rarer,  and  more  costly  specimens  of 
a  similar  kind.  The  general  collection  of  modem  sculpture  was  also 
arranged  in  a  double  series  the  entire  length  of  the  central  haU.  The 
Meyrick  collection  of  armour,  with  choice  examples  from  other 
repositories,  and  the  entire  Soulages  collection  of  antique  furniture,  &c., 
occupied  spaces  near  the  western  end  of  the  hall.  The  South  Aisle 
was  devoted  to  Paintings  by  the  Ancient  Masters,  the  north  to 
pictvires  by  English  painters.  A  room  beyond  the  transept  on  the 
south  side  was  occupied  by  the  noble  contribution  of  the  Marqius  of 
Hertford,  and  a  miscellaneous  collection  of  cabinet-paintings  of  tho 
Dutch  and  Flemish  schools.  A  corresponding  saloon  on  the  north  sido 
contained  the  Oriental  Museum.  Beyond  these,  extending  across  the 
western  extremity  of  the  building,  was  a  long  room  which,  with 
two  smaller  rooms,  was  entirely  occupied  by  water-colour  pictures. 
The  western  gallery  was  filled  to  overflowing  with  the  collection  of 
miniatures,  drawings  by  ancient  masters,  engravings,  etchings,  wood- 
cuts, lithographs,  photographs,  and  architectural  drawings.  Pictures, 
mostly  by  modem  masters  of  foreign  schools,  occupied  the  space 
afforded  by  the  eastern  gallery;  and  finally,  along  as  much  as  was 
available  of  the  wall  of  the  corridor  stretching  towards  the  railway 
station,  were  hung  paintings  by  the  old  masters,  for  which  room  could 
not  be  foimd  in  the  south  aisle. 

The  number  of  paintings  of  all  kinds  by  ancient  masters  was  1115, 
by  modem  masters  689.  Of  British  portraits  there  were  888 ;  of 
miniatures  and  enamels  there  were  59  cases,  but  several  of  the  cases 
contained  numerous  examples.  The  water-colour  drawings  numbered 
969.  Of  modem  sculpture  there  were  160  specimens,  all  being  in 
marble  except  about  a  dozen  which  were  in  bronze.  The  original 
sketches  and  drawings  by  the  old  masters  numbered  260 ;  the  engravings 
in  line  937  ;  in  mezzotinto  161 ;  the  etchings  246 ;  besides  which 
there  was  a  considerable  number  of  woodcuts,  and  plain,  tinted,  and 
chromo-lithographs,  and  about  600  photographs.  Finally,  the  museum 
of  ornamental  art  comprised  no  fewer  tluui  17,000  articles— some  whoso 
value  was  to  be  reckoned  at  hundreds  of  pounds  each,  others  of  mar- 
vellous beauty  though  of  inferior  pecimiary  value,  and  others  again 
whose  only  value  lay  in  their  rarity. 

The  paintings  by  the  old  masters,  which  formed  the  principal 
feature  of  the  exhibition,  were  arranged  as  far  as  practicable  in  chrono- 
logical order :  the  Italian  pictures  occupying  the  south  wall,  those  of 
Germany  and  the  Netherlands  the  north  wall ;  the  Spanish  pictures 
being  placed  in  the  vestibules.  For  completeness  and  value  such  a 
collection  was  probably  never  before  brought  together,  comprising  as 
it  did  characteristic  examples  of  almost  every  school,  and  extendin^^ 
over  the  entire  range  of  the  art  from  its  dawn  in  the  18th  to  its 
decline  in  the  17th  century.  Of  English  paintings  the  collection,  if 
less  important  was  no  less  instructive.  It  was  indeed  the  only  attempt 
that  htul  been  made  to  exhibit  a  collection  of  English  pictures  which 
should  suffice  to  give  a  tolerably  complete  view  of  the  rise,  progress, 
and  present  state  of  painting  in  England.  And  what  was  done  in  the 
south  aisle  for  English  oil  painting  was  in  the  western  roomB 
accomplished  for  EngUsh  painting  in  water  colours ;  the  series  showing 
in  fact  the  whole  history  of  the  art  by  means  of  first^^lass  examplea. 
Of  the  British  portrait  gallery  we  have  already  spoken. 

The  collection  of  original  drawings  and  sketches  by^  the  old  masters 
contained  260  choice  specimens  by  some  of  the  chief  artists  of  all 
countries;  while  of  the  collection  of  engravings  it  is  enough  to  state^ 
in  the  words  of  the  catalop[ue,  that  "  This  was  the  first  time  in  the 
history  of  the  art  of  engraving  at  which  an  attempt  was  made  to  show 
the  public  generally,  at  one  view,  a  complete  chronological  series  of 
prints  from  the  commencement  of  the  art  up  to  the  present  time," 
some  of  the  examples  being  among  the  choicest  of  the  most  highly- 
prized  prints  of  the  greatest  engravers  of  every  country. 

The  Museum  of  Ornamental  art— the  most  coiiiprehensivo  and 
richest  collection  of  the  kind  that  probably  was  ever  brought  together. 
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consisted  of  the  costliest  and  most  exquisite  specimens  of  mediaeval 
goldsmiths*  work,  arms,  annour,  and  every  kind  of  artistic  metal  work; 
majolica,  Dresden,  Sevres,  and  other  pottery;  Venetian  and  other 
rare  glass ;  ivory  carvings ;  bronzes,  and  terra  cotta  sculpture,  &c.  kc., 
with  extensive  collections  of  Oriental  ornamental  produce  formed  by 
the  Queen  and  the  East  India  Company;  and  entire  coUections 
selected  as  characteristio  of  the  treasures  in  ornamental  art,  of  the 
British  and  South  Kensington  Museums ;  the  entire  SouL^^  col- 
lection ;  and  the  Mayer  collection  of  British^  Celtic,  and  Anglo-Saxon 
antiquities. 

The  Exhibition,  during  the  five  months  it  remained  open,  received 
above  a  million  and  a  quarter  visits  (1,336,916) — one  million  (1,053,688) 
by  payment  at  the  doors,  the  rest  by  season-tickets.  The  receipts 
from  all  sources  amounted  to  98,600^.,  the  entire  expenditure  was  a 
few  thousands  more,  but  it  was  pretty  nearly  covered  by  the  sale  of 
the  materials  of  the  building. 

EXILE.    [Banishment.] 

E'XODUS,  THE  BOOK  OF,  is  the  second  of  the  Pentateuch,  or 
Five  Books  of  Moses,  and  derives  its  name  from  the  principal  event 
recorded  in  it,  namely,  the  departure  of  the  Israelites  from  the  land  of 
£gypt,  which,  in  the  Greek  Septuagint  translation,  is  expressed  by  the 
word  dxodus  {"E^oSos),  that  is,  the  going  out.  In  the  original  Hebrew 
it  is  named,  according  to  the  usual  Jewish  mode,  from  the  initial  words, 

rX)}S0  nbKI  udlh  Amut,  or,  as  read  with  the  Masoretic  points, 

Ye-elleh  shemoth,  "  and  theBe  are  the  names.**  The  king,  Pharaoh  (a 
general  Egyptian  appellation  of  royalty),  for  whom  the  Israelites  built 
the  treasure  cities,  and  by  whom  their  male  children  were  ordered  to 
be  drowned  (chap.  L),  is  usually  considered  by  the  commentators  to  be 
Ramesee,  the  eldest  son  of  Sesostris ;  and  the  Pharaoh  whose  army 
perished  in  the  Red  Sea  (xiv.  27)  is  supposed  to  be  his  son  and  suc- 
cessor, Amenophis  the  Second,  or  according  to  others,  the  Third.  The 
Mosaic  exodus  is  noticed  by  several  ancient  writers,  but  with  brevity 
and  apparent  contempt.  The  Egyptian  historians^  Manethon  and 
Chseromon,  as  cited  by  Josephus  ('  Ajgainst  Apion/  1.  i,  c.  9, 11,  12), 
state  that  260,000  leprous  people,  and  others  afflicted  with  contagious 
diseases,  were  banished  from  Egypt  ('  Exod.'  xii.  89),  "they  were  thrust 
out  of  Egypt "  by  king  Amenophis ;  and  that  their  chief  was  a  priest  of 
Heliopolis  named  Moses,  who  furnished  them  with  a  system  of  religion 
and  laws.  (See  a  similar  account  in  Josephus,  '  Hist.,'  L  v.  c.  34 ; 
Tacitus, '  Hist.,'  L  v.  c.  8 ;  Diodorua  Sic. '  in  Photii  Biblioth./  L  xxxiv. ; 
Justin,  L  xxxvi.  c.  2.) 

The  period  over  which  the  history  in  the  book  of  Exodus  extends 
consists  of  146  years,  that  is,  from  the  death  of  Joseph  (b.o.  1636)  to 
the  formation  of  the  tabernacle  in  the  desert  of  Arabia  (b.c.  1490),  one 
year  after  the  exode  in  the  year  B.o.  1491.  Mr.  Home,  in  his '  Intro- 
duction to  the  Bible,'  adopts  the  general  opinion  of  commentators  that 
the  book  was  written  by  Moses,  yet  he  thinks  that  it  cannot  be  deter- 
mined at  what  time  of  his  life ;  but,  as  it  is  stated  (xvi  86)  that "  the 
children  of  Israel  did  eat  manna  40  years  until  they  came  unto  the 
borders  of  the  land  of  Canaan,"  that  is,  on  the  banks  of  the  Jordan, 
opposite  Jericho,  when  and  where  Moses  died  ('  Gen.'  xxxiv.),  and,  "  as 
things  cannot  be  historically  related,"  as  Mr.  Home  observes,  "  until 
they  have  actually  taken  place,"  it  is  evident  that,  if  Moses  is  the 
author,  he  must  have  written  it  immediately  before  his  death  (b.c.  1461). 
Be  Wette,  and  other  writers  of  the  rationalistic  school,  have  earnestly 
endeavoured  to  show  that  Moses  could  not  have  been  the  author ;  but 
besides  the  express  declaration  of  Moses  himself,  that  he  "  wrote  all  the 
words  of  the  Lord  "  ('  Exod.'  xxiv.  4),  Hengstenberg,  Havemick,  and 
others,  English  as  well  as  German,  have  veiy  sufficiently  controverted 
their  objections,  and  there  have  been  constantly  increasing  verifications 
among  the  discoveries  in  Egyptian  antiquities.  It  must  be  observed 
however  that,  among  biblical  critics  and  chronologists,  a  great  difference 
of  opinion  exists  as  to  what  date  should  be  assigned  to  the  departure 
of  the  Jews  from  Egypt. 

EXORCISM  {i^opKKTfUs),  the  form  of  adjuration,  or  charging  upon 
oath,  by  which  evil  and  malignant  spirits  are  subjected  to  command, 
or  driven  away :  from  the  Greek  exarktzen  {i^opKi(fiy),  See  Joannis 
Wieri,  *  De  I^stigiis  Dsemonum  et  incantationibus  ac  veneficiis 
Libri  V.,'  8vo.,  Bas.  1666  and  1683;  and  the  '  Manuale  Exorcismorum,' 
by  MaxuniliaQ  ab  Eynatten,  8vo.,  Antw.,  1619. 

EXOSMOSE.    [Endobuose;  Osmose.] 

EXOSTOSIS  {ii6(rTwrts)  a  swelling  or  tumour  of  a  bone.  This 
term  has  been  applied  very  generally  to  all  tumours  of  the  bones, 
whether  thev  partake  of  the  characters  of  osseous  structure  or  not. 
This  led  to  the  distinguishing  these  swellings  into  true  and  &ls6 :  the 
former  including  true  osseous  structures ;  the  latter  the  various  forms 
of  cartilaginous  tumour,  spina  ventosa,  and  those  diseases  of  the  perios- 
teum and  bone  called  by  Sir  AsUey  Cooper  periosteal  and  medullary 
exostosis.  True  exostosis  is  in  fact  nothing  more  than  an  hypertrophy 
of  the  tissues  which  constitute  the  bone.  Hypertrophy  of  a  bone  may 
arise  from  natural  causes,  and  is  produced  by  anything  which  con- 
stantly increases  the  action  of  a  part.  It  is  thus  that  the  same  actions 
which  increase  the  size  of  the  muscles  of  a  blacksmith's  arm  and  a 
dancer's  leg  will  also  be  attended  with  an  increased  development  of  the 
bony  attachments  of  the  same  muscles.  During  rapid  growth  it  some- 
times happens  that  one  part  of  a  bone  grows  faster  than  another,  from 
some  increased  &cility  of  nutrition  in  the  part^  and  the  consequence  is 


an  exostosis.  This  often  occurs  in  the  clavicle  of  children,  but  requires 
no  treatment,  as  subsequent  growth  removes  the  deformity. 

The  more  frequent  cause  of  an  exostosis,  which  does  require  treat- 
ment, is  the  production  of  increased  action  of  the  part  by  the  application 
of  some  stimulus.  It  is  difficult  frequently,  in  bones,  to  trace  the 
increased  action  to  the  true  cause.  It  sometimes,  however,  follows  a 
blow ;  and  some  persons  are  so  predisposed  to  take  on  this  form  of 
action,  that  slight  injuries  are  followed  by  exostoses.  The  structure 
and  density  of  exostoses  vary  much.  Sometimes  they  exhibit  a  light 
cellular  structure,  like  the  cancellated  structure  of  bones,  and  are  fre- 
quently much  lighter  and  more  cancellar  than  is  ever  observed  in  this 
structure  in  its  normal  development.  At  other  times  the  structure  of 
the  exostosis  is  much  harder  than  common  bone,  and  possesses  all  the 
characters  of  ivory.  The  cancellated  structures  sometimes  attain  a 
considerable  size,  but  the  ivoiy  exostoses  seldom  exceed  the  size  of  a 
bean;  The  first  are  most  common  on  the  long  bones,  as  the  femur, 
tibia,  humerus;  the  last  on  the  cranium,  and  bones  of  the  face. 
Sometimes  the  increased  action  of  the  tissue  extends  to  the  whole  bone, 
and  every  part  is  enlarged.  Remarkable  examples  of  such  a  thickening 
of  the  whole  of  the  cranium  occur  in  the  musemns  of  the  Royal  College 
of  Surgeons  and  University  College. 

Exostoses  are  easily  distingui^ed  from  other  swellings  by  their 
being  fixed  and  immoveable,  and  at  first  unattended  with  any  pain  or 
inconvenience.  They  are  sJso  distinguished  by  the  slowness  of  their 
growth.  Where  exostoses  are  situated  on  parts  of  the  skeleton  in 
which  they  do  not  interfere  with  other  organs,  they  may  be  left  to 
themselves.  Situated  behind  the  knee-joint,  they  have  been  known  to 
interfere  with  the  action  of  the  flexor  muscles.  The  growth  of  an 
exostosis  from  the  os-pubis  has,  by  its  pressure,  rendered  the  urethra 
impervious.  An  exostosis  of  the  femur  has  been  known  to  obliterate 
the  femoral  artery ;  in  the  orbit,  to  produce  displacement  of  the  eye. 
Cases  are  record^  in  which  an  exostosis  of  the  cervical  vertebrae  has 
obliterated  the  subclavian  artery,  and,  extending  backwards  from  the 
lower  jaw,  has  produced  a  fatal  impediment  to  respiration  by  its  press- 
ing on  the  larynx.  No  kind  of  external  treatment  is  beneficial  in  any 
of  the  forms  of  exostosis ;  and  when,  on  account  of  their  position,  it  is 
thought  light  to  treat  them,  they  must  be  removed.  The  operation 
consists  in  sawing  or  cutting  away  the  bony  tumor,  which  may  be  done 
by  a  trephine,  Hey's  saw,  or  Listen's  cutting  pliers.  Of  course  this 
operation  should  only  be  performed  when  it  can  be  done  without 
danger  to  neighbouring  organs.  Even  when  the  whole  of  the  pro- 
jection cannot  be  removed,  it  will  often  be  found  of  advantage  to  take 
away  a  part. 

(Cooper,  S.,  Fint  Lines  of  Surgery ;  Cooper,  S.,  Dietvmary  of 
Surgery :  Mayo,  OtUline$  of  Human  Pathology;  Listen,  Elements  of 
Surgery.) 

EXOTERIC  and  ESOTERIC  {ii<»r«ptK6s  and  4<r»T«puc6s),  literally 
"  external "  and  "  internal,"  were  two  terms  used  in  reference  to  the 
writings  and  doctrines  of  many  of  the  ancient  Greek  philosophers. 
The  general  distinction  between  the  classes  of  works  called  by  these 
respective  names  is  this :  the  "  exoteric  "  were  those  writings  which 
were  in  a  more  popular  form ;  the  "  esoteric,"  those  which  were  written 
in  a  scientific  and  more  exact  form.  The  "  esoteric  "  woiild  of  course 
contain  a  true  investigation  of  principles  as  then  understood;  the 
"  exoteric  "  would  exhibit  philosophical  systems  in  such  a  form  as  the 
mass  were  able  and  willing  to  receive.  The  "  exoteric  "  writings  conse- 
quently accommodated  themselves  to  popular  prejudices  and  super- 
stitions, this  being  the  only  safe  way  in  which  a  certain  amount  of 
philosophical  truth  could  be  conveyed  to  the  vulgar.  The  "  esoteric  '* 
writings  and  doctrines  were  reserved  for  those  who  were  far  enough 
advanced  to  understand  them,  and  to  form  a  just  notion  as  to  the 
prevalent  false  opinions  of  the  mass  of  the  people.  It  is  important  to 
bear  in  mind  this  distinction  between  "exoteric"  and  "esoteric" 
doctrines  in  forming  our  judgment  of  the  character  and  writings  of  the 
ancient  philosophers.    [Aristotle,  in  Bioo.  Div.] 

EXPANSION.    [Heat.1 

EXPECTATION  OF  LIFE,  a  term  applied  to  the  mean  or  avemgo 
duration  of  the  life  of  individuals  of  any  given  age.  [Life,  Mean 
Duration  or.] 

EXPECTORANTS  (from  ex,  out  oi^  and  pectus,  the  chest)  are 
medicinal  agents,  which,  in  certain  conditions  of  the  system,  wiU,  either 
by  promoting  or  repressing  the  secretion  of  the  air-passages  and  of  the 
lungs,  facilitate  its  expulsion.  The  articles  which  bear  this  name 
differ  considerably  as  to  the  means  by  which  this  end  is  accomplished. 
They  are  chiefly  derived  from  the  vegetable  kingdom,  some  being 
gum-resins,  or  balsams,  of  a  stimulating  quality,  while  others  aro 
possessed  of  nauseating  or  sedative  properties;  vapours  also  are  ex- 
pectorants, and  may  be  either  simple,  as  that  of  warm  water,  or 
medicated  with  different  impregnations.  Vapours  alone  reach  the 
organs  to  be  affected,  and  are  therefore  the  only  direet  expectorants ; 
the  others  being  taken  into  the  stomach  must  operate  by  sympathy  or 
some  other  obscure  agency. 

From  the  differences  in  the  nature  of  the  substances  regarded  as 
expectorants  it  is  clear  that  they  must  operate  in  a  very  different 
manner,  according  to  the  state  of  the  system,  the  pathological  con- 
dition of  the  lungs,  and  the  stage  of  the  complaint.  Great  care  is 
necessary  in  selecting  the  particular  agent  suited  to  each  case,  and  in 
no  set  of  diseases  are  greater  errors  committed  by  unprofessional 
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persons  by  an  injudlciuus  employment  of  these  agents^  than  in  those 
of  the  lungs,  fi-om  common  colds  to  the  more  serious  and  f^ital 
affections  of  these  vital  organs.  The  slight  nature  of  many  of  the 
common  maladies  of  the  throat  and  lungs,  And  the  fatality  of  con- 
sumption, which  is  generally  though  most  erroneously  regarded  as  an 
affection  of  the  lun^  themselves,  while  it  is  truly  an  affection  of  the 
whole  constitution,  hare  led  to  a  degree  of  interference  with  the  treat- 
ment of  diseases  of  these  oi^gans  not  attempted  in  any  other  cases,  as  the 
multitude  of  popular  remedies  for  couffhs,  eoldgf  and  coruumption»  attest. 

A  certain  exhalation  from  the  internal  surface  of  thb  lungs  and  air- 
passages  constantly  goes  on  in  a  state  of  health — any  considerable 
diminution  or  augmentation  of  this  secretion  may  require  the  assist- 
ance of  medicines  to  raise  it  to  the  proper  quantity  in  the  one  instance, 
or  to  etacuate  the  superfluity  and  repress  the  tendency  to  its  excessive 
formation  in  the  other.  The  chief  causes  which  lead  to  diminished 
secretion  are  inllammatiun  and  spasm — hence  at  the  commencement  of 
inflammatory  aflectiona  of  the  air-passages  and  of  the  lungs  the  inner 
membrane  is  diy,  dnd  by  the  stethoscope  what  is  called  the  crepitating 
rdle  is  heard ;  in  asthma  and  hooping-cough,  while  the  spasm  lasts, 
there  is  an  absence  of  secretion,  which  becomes  abimdant  when  the 
spasm  yields. 

To  obviate  these  states  very  different  means  must  be  employed 
from  what  are  necessary  in  the  later  stages  of  an  inflammatory  affection, 
or  where  there  was  eltreme  relaxation  of  the  vessels  of  the  lungs,  and 
the  exhaled  fluid  redundant  in  quantity.  One  of  the  terminations  of 
inflammation  being  by  efiusion,  when  the  increased  action  of  the 
vessels  has  lasted  for  some  time  a  state  of  the  lungs  occurs  which  is 
precisely  the  reverse  of  what  it  was  before^  and  an  extreme  <|uantit^ 
of  mucus  obstructs  the  access  of  air  to  the  blood  oupculating  through 
the  cells  of  the  lungs :  if  this  continue  to  accumulate,  suffocation  must 
follow.  Too  great  an  accumulation  sometimes  takes  place,  especially 
in  elderly  people^  not  from  excessive  secretion  but  from  deficient 
absorption. 

These  are  a  few  of  the  different  states  for  which  expectorants  are 
used,  but  much  circumspection  is  required  to  accommodate  the  means 
to  the  end.  Where  there  is  decided  inflammation  the  best  expectorants 
are  those  which  lessen  the  inflammatory  state,  such  as  venesection  and 
nauseating  doses  of  tartrate  of  antimony  or  of  ipecacuanha,  and  the  in- 
halation of  the  vapour  of  warm  water,  simple  or  medicated,-  by  means 
of  Mudge's  inhaler.  But  as  the  use  of  any  such  instrument  requires 
considerable  exertion  of  the  respiratory  organs,  where  the  inflamma- 
tion is  violent  it  is  inadmissible,  as  the  lungs  must  be  kept  in  as 
tranquil  a  state  a6  possible ;  but  the  head  may  be  held  over  a  basin  of 
warm  water,  the  vapour  of  which  will  be  received  by  the  lungs  in  the 
ordinary  course  of  respiration. 

When  the  inflammation  has  subsided,  the  more  stimulating  expec- 
torants may  be  used.  Where  there  is  first  spasm  hindering  secretion, 
and  ultimately  an  excessive  exhalation  which  must  be  cleared  away, 
a  combination  of  a  sedative  or  antispasmodic  medicine  with  the 
expectorant  is  best. 

These  are  the  principles  which  should  regulate  our  choice  in  the 
more  acut^  affections  of  the  chest;  but  as  no  set  of  organs  are  so 
subject  to  chronic  disorders  as  the  lungs  and  their  appendages,  we 
frequently  have  recourse  to  expectorants  to  alle\'iate  many,  of  the 
symptoms  attendant  on  them. 

Lessening  the  tendency  of  blood  towards  the  luUgs,  and  directing  it 
more  towards  the  skin,  is  of  service  both  in  acute  and  chronic 
affections  of  the  chest.  Hence  bathing  the  feet  in  water  on  the  first 
feeling  of  an  attack  of  cold,  followed  by  antiuionials  or  other  diapho- 
retics, is  of  much  utility,  if  the  patient  go  into  a  warm  bed  imme- 
diately ;  while  on  the  same  principle,  the  use  of  flannel  next  the  skin 
is  the  best  preventive,  and  is  indispensable  for  all  delicate  persons, 
particularly  if  predisposed  to  diseases  of  the  lungs. 

EXPLOSION  is  the  sudden  displacement  of  a  considerable  volume 
of  air,  or  of  any  gaseous  particles,  accompanied  by  a  loud  report. 

In  the  well-known  experiment  with  a  glass  cylinder  having  one  end 
covered  with  a  thin  bladder  tightly  bound  about  it,  the  column  of  air 
incumbent  on  the  bladder  suddenly  descends  into  the  vessel  on  the 
rupture  of  the  bladder  when  the  air  beneath  is  withdrawn  by  means 
of  an  air-pump ;  and  the  collision  of  its  particles  with  one  another  or 
with  the  sides  of  the  vessel  produces  the  vibrations  which  cause  the 
perception  of  sound.  The  particles  of  steam,  in  a  state  of  high 
elasticity,  when  suddenly  liberated  by  the  bursting  of  the  vessel  in 
which  they  are  contained,  produce  also  a  loud  report  by  liieir  collision 
with  the  atmospherical  particles  about  them,  or  by  the  rush  of  air  into 
the  rarefied  space  which  they  have  quitted.  The  elastic  gases  liberated 
on  the  application  of  fire  to  gunpowder  in  a  tube,  and  the  heat  pro- 
duced at  the  same  time,  create  a  rapid  displacement  of  the  particles  of 
the  surrounding  atmosphere ;  and  these  as  rapidly  falling  back  into  the 
vacuum  within  and  about  the  fire-arm,  cause  a  loud  report  by  their 
collisions.  A  fulminating  powder  is  the  cause  of  a  like  explosion  being 
produced,  by  means  of  the  gases  whidx  are  set  free  in  consequence 
merely  of  the  friction  of  the  particles. 

The  explosions  which,  in  the  atmosphere,  accompany  a  flash  of 
lightning,  are  also  ascribed  to  a  similar  displacement  and  subsequent 
rush  of  air  into  the  vacuum  produced. 

For  the  explosion  produced  by  chemical  combinations)  see  Deto- 
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EXPONENT;  EXPONENTS,  NOTATION  OF.  In  ttie  alge- 
braical expression  d'  ,x  is  called  the  exponent  of  a.  If  we  were 
strictly  to  preserve  the  most  ancient  meaning  of  the  term,  x  would  be 
called  the  exponent  of  the  whole  symbol  d'  ;  but  it  is  usual  to  call  x  tho 
exponent  of  a,  and  the  logarithm  of  a*  . 

From  the  time  of  Descartes  it  has  been  usual  to  employ  exponents 
in  abbreviation  of  repeated  symbols  of  mitltiplication :  but  tois  was 
only  the  beginning  6i  a  series  of  extensions  which  have  made  the 
theory  of  exponents  a  fundamental  part  of  analysis.  Beginning  with 
the  simple  substitution  of  a*  instead  of  ax  a,  a^  instead  of  ax  ax  a, 
and  so  on,  we  have  a  succession  of  new  symbols  suggested  by  the 
processes  of  algebra,  namely,  that  a^  should  stand  for  a,  a°  for  unity, 

a-*  for  the  reciprocal  of  a*,  and  a «  for  the  nth  root  of  the  with  pow^er 
of  a.  These  conventions  being  made,  the  common  algebraical  theory 
of  exponents  is  complete;  and  the  student  will  find  in  works  on 
algebra  an  account  of  the  manner  in  which  the  necessity  for  these 
extensions  appears.  The  theory  of  logarithms  flows  naturally  from 
this  notation  and  the  binomial  theorem. 

Looking  at  the  notation  of  exponents  in  another  point  of  view,  we 
see  that  a^,  or  a,  signifying  the  performance  of  a  certain  opemtion 
on  the  imit,  a^,  or  aa^  signifies  the  repetition  of  the  same  operation 
upon  a  itself ;  a^  denotes  the  repetition  of  the  same  operation  upon  a', 
and  so  on.  Hence  by  analogy,  whenever,  in  the  higher  parts  of 
analysis,  ^  signifies  an  operation  performed  upon  x,  ^  ^x  signifies  the 
nspetition  of  the  operation  upon  px.    Thus  if  <px  signify  1  +  %e,  then 

^'hc    is    1  +  2  {l  +  ^x)    or    3-l-4ir. 
^^x    is     l-}-2  (3-h4.T)     01-     7  +  8jr,  &c. 

It  appears  by  reasonitig  analogous  to  that  which  establishes  the 
meaning  of  e.xponentd  in  algebra,  that  ^^  x  must  stand  for  x  itself. 
Also  p~^x  must  signify  the  operation  inverse  to  (or  which  destroys  the 

effect  of)  ^x\  thus  ii  ^  signify  a:*,  ^-^x  must  be  Vx.  Also  ^"  .r 
means  that  operation  wliich  performed  n  times  in  succession,  gives  the 
same  result  as  ^  performed  m  times. 

The  Differential  Cp.lculus  and  the  Calculus  of  Differences  fumifih 
striking  examples  of  the  notation  of  exponents.  As  soon  as  the 
student  arrives  at  the  higher  parte  of  these  subjects,  he  should  pay 
{)articular  attention  to  the  structure  of  the  notation,  and  in  par- 
ticular to  the  meaning  of  those  theorems  in  which  the  symbols  of 
operation  are  separated  from  those  of  quantity. 

EXPORTS.    [Imports  and  Exports.] 

EXTENT  (Lat.  extenta)  is  a  writ  of  execution  (sometimes  called  an 
extendi  facias)^  which  is  directed  to  the  sheiiff  against  the  body,  lands, 
and  goods,  or  the  lands  only,  of  a  debtor ;  and  it  is  also  used  as  signi- 
fying the  act  of  the  sheriff  or  officer  upon  the  writ  itself. 

The  king  by  ancient  prerogative  is  entitled  to  this  writ,  either  in 
chief  or  in  aid,  for  the  purpose  of  obtaining  satisfaction  of  debts  origi- 
nally due  to  him  or  assigned  to  the  crown.  The  writ  of  extent  in  chief 
is  an  adverse  proceeding  by  the  king  for  the  recovery  of  his  own  debt, 
and  in  which  he  is  the  real  plaintiff.  The  writ  is  issued  out  of  the 
Court  of  Exchequer;  and  the  sheriff,  for  the  purpose  of  executing  it, 
may  break  open  the  defendant's  doors,  when  purposely  closed,  either  to 
arrest  him  or  to  take  his  goods.  If,  however,  the  defendant  cannot  be 
found,  or  is  not  meant  to  be  arrested,  the  sheriff  impanels  a  jury  to 
inquire  as  to  the  debtor's  lands  and  tenements,  goods,  and  chattels ; 
and  after  the  inquisition  is  made,  the  lands  then  become  bound  to  the 
crown  until  the  debt  is  satisfied.  The  wit  of  extent  in  aid  is  also  sued 
out  at  the  instance  and  for  the  benefit  of  the  crown  against  the  debt^ir 
of  a  crown  debtor  :  in  this  proceeding  the  king  is  the  nominal  plaintiff 
only.  The  writ  is  in  effect  an  extent  in  the  second  degree,  and  in  order 
to  obtain  it  an  extent  pro  formd  is  sued  out  against  the  debtor  to  tho 
crown,  upon  which  an  inquisition  is  taken ;  and  if  it  be  thereupon 
found  that  another  person  is  indebted  to  him,  tho  Court  of  Exchequer, 
on  an  affidavit  to  that  effect,  and  also  to  the  effect  that  the  crown  debt 
is  in  danger,  will  grant  a  fiat  or  warrant  for  an  immediate  extent  in  aid. 
Under  this  writ,  the  body  of  the  defendant  may  in  strictness  be  taken 
in  execution  as  well  as  his  lands,  tenements,  goods  and  chattels,  &c. ; 
but  where  there  are  effects  sufficient  to  satisfy  the  debt,  the  court 
seems  generally  disposed  to  give  the  defendant  his  discharge. 

On  the  return  of  the  writ  of  extent  in  chief  or  in  aid  to  the  court 
whence  they  are  issued,  an  order  is  endorsed  on  the  back  of  it,  "  that 
if  no  one  shall  appear  and  claim  the  property  of  the  goods,  &e.,  iiien- 
tioned  in  the  inquisition,  on  or  before  that  day  se'nnight,  a  writ  of 
venditioni  exponas  shall  issue  to  sell  the  same."  If  the  produce  of  the 
goods  sold  be  not  sufficient  to  pay  the  debt,  the  court  will  make  an  or(lt;r 
for  the  sale  of  the  debtor's  lands  under  the  25th  George  III.,  c.  35. 

There  are  various  means  of  resisting  the  execution  of  the  above 
writs,  on  the  ground  of  informality  or  want  of  title  in  the  crown ; 
which  may  be  referred  to  in  the  second  volume  of  Mr.  Tidd's  work  on 
the  practice  of  the  superior  courts. 

Upon  the  subject  of  extents  for  the  subject  see  Elegit. 

When  lands  are  delivered  over  to  a  creditor  upon  an  extent,  a  reason* 
able  but  not  the  real  value  is  set  upon  them ;  and  the  effiect  is  the  same 
as  if  the  creditor  took  a  lease  of  the  lands  until  his  debt  is  satisfied. 

(Coke  mi  LittUtm ;  Tidd's  Practice;  Blackstone's  Commcntariei, 
Kerr's  edition.)  ^,^...^^.-^  ^.j     - —  ^   ^  r^ 
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EXTORTION.  "  Extortion,"  says  Coke  (Co.  Litt.,  868,  b.),  "  is  a 
great  misprision,  by  wresting  or  unlawfully  taking  by  any  officer,  by 
colour  of  his  office,  any  money  or  valuable  thing  of  or  from  any  man, 
either  that  is  not  due,  or  more  than  is  due,  or  before  it  is  due."  It  is 
an  offence  at  common  law,  punishable  by  fine  and  imprisonment  at  the 
discretion  of  the  court.  Also,  money  which  has  been  obtained  by 
extortion  may  be  recovered  in  an  action  at  law.  There  are  various 
stxtutes  providing  penalties  for  extortion  by  sherifis,  vmder-sheriffe, 
bailiffs,  gaolers,  clerks  of  assize,  &c. 
EXTRACTION  OF  ROOTS.  [Involution  and  Evolution.] 
EXTRACTIVE  MATTER.  At  a  period  when  chemical  analysis 
was  less  perfect  than  at  present,  the  term  extractive  matter  was 
applied  to  a  heterogeneous  mixture  of  matters  obtained  by  treating 
vegetible  substances  with  water,  and  then  evaporating  the  solutions 
to  dryness.  Improvements  in  analysis  have  enabled  the  chemist  to 
resolve  such  extractive  matter  into  its  constituents,  and  the  term  has 
now  become  nearly  obsolete. 

EXTRACTS  are  medicinal  preparations  of  vegetable  principles, 
obtained  in  various  wajs.  Sometimes  they  are  merely  the  juices 
exprcrised  from  the  fresh  plants,  brought  by  careful  evaporation  to  the 
consistence  of  honey,  and  then  more  properly  denominated  inspissated 
juices  ;  at  other  times  they  consist  of  certain  principles  of  the  fresh  or 
dried  plant  extracted  by  some  menstruum  in  which  they  are  soluble, 
such  as  water,  proof  spirit,  vinegar,  or  ether,  and  afterwards  evaporated, 
as  in  the  former  case.  According  to  the  nature  of  the  menstruum 
employed  the  extract  is  called  watery,  alcoholic,  acetoits,  or  ethereal.  The 
objects  proposed  in  such  proceedings  are,  to  ensure  the  preservation 
of  the  active  principles  of  the  plant  by  removing  the  fluid  in  which 
they  are  dissolved,  or  the  materials  with  which  they  are  associated, 
that  have  a  greater  tendency  to  fermentation  or  putrefaction;  to 
bring  the  valuable  portion  into  the  smallest  possible  compass ;  and  to 
facilitate  the  administration  of  them  by  thus  rendering  them  capable 
of  being  made  into  pills,  &c. 

The  preparation  of  extracts  requires  the  greatest  care.  The  plants 
must  be  in  every  respect  of  the  best  quality,  as  regards  the  place  of 
their  growth,  season  when  collected,  &c.,  and  the  evaporation  must 
be  conducted  rapidly,  yet  at  a  low  temperature.  Orfila  found  that 
the  excellence  of  preparations  of  this  kind  was  always  in  the  reverse 
ratio  of  the  temperature  employed  to  form  them.  Mr.  Barry  effected 
a  great  improvement  in  the  mode  of  preparing  extracts  by  evapo- 
rating in  vacuo.  During  the  preparation,  and  especially  towards  the 
end  of  the  operation,  frequent  stirring  the  contents  of  the  evaporating- 
pau  is  necessary  to  prevent  burning  or  decomposition  of  any  portion 
of  the  mass*  Extracts  may  also  be  formed  from  dried  plants,  barks, 
roots,  &c.,  by  reducing  them  to  fine  powder  and  macerating  it  for  24 
or  4S  hours  in  sixteen  times  its  weight  of  water.  In  general  cold 
water  is  now  employed,  but  in  some  cases  it  is  proper  to  employ  warm. 
The  extract  of  cinchona,  prepared  with  cold  water,  is  less  powerful 
than  that  prepared  with  warm. 

Extracts  are  simple  or  compound,  according  as  they  are  pr^ared 
from  one  plant  or  from  several  different  kinds. 

Thia  mode  of  preparing  vegetable  principles  is  generally  unsuitable 
where  a  volatile  oil  is  the  active  agent,  unless  great  care  and  a  very 
low  temperature  be  used. 

A  well-prepared  extract  should  possess  in  a  great  degree  the  odour, 
and  esi>ecially  the  taste,  of  the  plant  from  which  it  is  obtained  j  it 
should  not  have  either  an  empyrei^matic  smell  or  taste,  and  it  should 
have  a  proper  and  uniform  consistence.  It  is  necessary  to  preserve 
extracts  in  a  dry  situation  :  to  assist  in  keeping  watery  extracts,  it  is 
customary  to  sprinkle  a  little  alcohol  over  the  surface  before  covering 
them  up ;  but  watery  extracts,  if  made  with  cold  water  and  due  care, 
rarely  require  this  precaution.  It  is  proper  to  examine  the  condition 
of  all  extracts  very  frequently,  both  during  very  warm  and  very  wet 
weather :  any  portion  which  seems  spoiled  should  be  immediately 
thrown  out. 

Formerly,  from  the  careless  or  unskilful  mode  of  their  preparation, 
extracts  were  the  most  uncertain  and  useless  form  of  vegetable  remedies ; 
but  since  competent  practical  and  scientific  chemists  have  given  their 
attention  to  the  subject,  they  are  now,  in  many  instances,  the  most 
valuable  contributions  which  chemistry  has  made  to  practical  medicine. 

The  term  is  also  absurdly  applied  to  a  solution  of  diacetate  of  lead, 
called,  after  its  discoverer,  Goulard's  Kctract,  or  Extract  of  Saturn,  Thia 
is  only  used  externally. 

EXTRAORDINARY  RAY.  When  a  pencil  of  light  falls  upon  a 
doubly  refracting  crystal,  such  as  one  of  Iceland  spar,  it  is  separated 
into  two  rays,  one  of  which  is  refracted  according  to  the  ordinary  law, 
and  is  termed  the  ordinary  ray ;  the  other,  according  to  a  new  or 
extraordinary  law,  and  is  called  the  extraordinary  ray.  LPoljlbisation 
OF  LicTht.] 

EXTRAORDINARY  REFRACTION.    [Mieage.] 

EXTRAVASATION  {extra,  without,  vas,  a  vessel),  in  medicine, 
signifies  the  escape  of  any  of  the  fluids  from  its  natural  reservoir 
or  canal  into  some  neighbouring  cavity  or  texture.  The  term  is  nearly 
synonymous  with  effusion,  but  leas  comprehensive,  as  it  does  not  include 
the  case  of  fluids  poured  out  by  secretion,  such  as  dropsies,  or  any  of 
the  products  of  inflammation.  It  is  most  conomonlv  employed  in 
designating  effusions  of  blood  or  of  \irine ;  and  we  shall  therefore  con- 
fine what  we  have  to  say  on  the  subject  to  a  brief  notice  of  the  principal 


varieties  of  these  accidents,  referring  the  reader  for  more  complete 
information  to  other  parts  of  the  work. 

Extravasations  of  blood  are  always  serious,  and  often  fatal,  when  the 
larger  vessels  and  more  important  organs  are  concerned  in  them.  Thus 
if  blood  escape  in  consequence  of  the  rupture  of  an  aneiuism  of  the 
aorta  into  the  bag  which  encloses  the  heart,  the  circulation  is  immedi* 
ately  arrested,  and  sudden  death  ensues.  Such  an  accident  is  said  to 
be  "an  extravasation  of  blood  into  or  within  the  pericardium." 
[Aneurism.] 

Blood  is  sometimes  driven  with  great  force  from  a  ruptured  or 
wounded  artery  into  the  loose  spongy  substance  consisling  of  con- 
nected cells  winch  surrounds  and  separates  the  various  organs,  and  ia 
found  in  great  abundance  in  every  part  of  the  body.  This  is  called 
"  extravasation  of  blood  into  the  cellular  tissue  "  of  the  part.  In  such 
cases,  if  the  vessel  be  a  large  one,  the  extravasation  may  be  so  consider- 
able as  to  occasion  enormous  swelling  and  distension  of  the  contiguous 
parts ;  and  it  may  be  fatal  from  the  amount  of  the  hiemorrhage,  or 
from  pressure  upon  some  vital  organ,  or  from  mortification.  [H.£M0- 
BRHAQE.]  This  is  a  frequent  source  of  danger  in  gunshot  wounds. 
Fractures  also  are  generally  followed  by  considerable  efliisions  of  the 
same  kind,  which  however  are  soon  absorbed,  and  are  not  often  attended 
with  serious  consequences,  except  in  fractures  of  the  skuU ;  in  that 
case  they  compress  the  brain,  and  produce  the  symptoms  of  apoplexy. 
[Head,  Injuries  op  the.]  The  thrombus,  or  swelling  beneath  the  skin, 
so  frequently  observed  after  bleeding  from  the  arm,  is  also  formed  by 
extravasation  of  blood  into  the  cellular  tissue.  It  arises  from  the 
puncture  in  the  skin  not  corresponding  with  the  opening  in  the  vein, 
or  not  being  sufficiently  large.  It  soon  disperses,  and  is  of  little  im- 
portance. [Bleeding.]  Contusions  are  likewise  followed  by  extra- 
vasation of  blood  into  the  cellular  tissue  imder  the  skin,  and  in  the 
skin  itself,  from  the  rupture  of  small  vessels;  and  this  is  the  reason  of 
the  dark  colour  assumed  by  the  bruised  parts,  which  often  extends  to 
a  considerable  distance  from  them,  as  in  the  familiar  instance  of  a  black 
eye.  This  superficial  extravasation  is  generally  called  ecchymosis,  a 
word  of  the  same  import. 

Spontaneous  extravasations  of  blood,  allied  to  those  last  mentioned, 
frequently  take  place  in  the  progress  of  various  diseases,  of  which 
they  may  be  causes  or  symptoms.  The  spots  which  appear  under  the 
skin  and  beneath  the  membranes  which  line  the  internal  cavities  and 
tubes,  in  plague,  typhus  fever,  sea  scurvy,  and  other  complaints,  are  of 
the  symptomatic  kmd ;  and  these,  as  well  as  the  discolorations  after 
contusions,  are  included  in  the  general  term  ecchymosis  ;  they  are  also 
known  by  various  other  names,  as  vihices  (wheals),  petechia,  and  purpura. 
They  are  frec^uently  attended  with  bleeding  from  the  mucous  mem- 
branes of  the  mtestmes  and  bladder,  and  of  the  nose ;  and  they  often 
occur,  in  the  lower  extremities  especially,  when  the  liver  is  enlarged, 
or  otherwise  diseased.  They  are  supposed  in  gener^  to  indicate  a  want 
of  tone  in  the  system,  and  are  attributed  by  some  to  a  dissolved  and 
semiputrescent  condition  of  the  blood ;  but  they  arise  in  some  instances 
from  a  plethoric  habit,  and  require  bleeding  for  their  cure. 

One  of  the  most  common  causes  of  apoplexy  is  an  extravasation  of 
blood  in  the  substance  of  the  brain,  or  between  its  membranes,  from 
the  simultaneous  ruptiu'e  of  many  minute  arteries.  It  happens  for  the 
most  part  suddenly,  when  the  vessels  of  the  head  are  pretematurally 
distended,  but  yet  not  without  some  premonitory  signs ;  and  as  the 
afl'ection  occurs  most  frequently  at  an  advanqed  period  of  life,  when  the 
arterial  system  in  general  is  disposed  to  disease,  it  is  probable  that  the 
rupture  is  often  preceded  by  some  morbid  change  which  renders  the 
capillary  vessels  more  than  usually  fragile.  [Apoplexy.]  The  term 
apoplexy  has  been  extended  by  modem  pathologists  to  similar  extra- 
vasations occurring  in  the  texture  of  other  organs  besides  the  brain ;  it 
may  take  place  in  the  liver  when  the  venous  system  of  the  abdomen  is 
loaded  with  blood,  and  from  other  causes ;  and  it  frequently  happens 
in  the  lungs  when  their  circulation  is  either  obstructed  or  too  forcibly 
urged  in  various  diseases  of  the  heart.  [Heart,  Diseases  of  the.] 
It  likewise  happens  very  commonly  in  the  early  stage  of  consumption, 
when  the  body  is  yet  full  of  blood,  and  the  substance  of  the  lungs  is 
rendered  brittle  and  inelastic  by  the  deposit  of  tuberculous  matter. 
[Phthisis.]  "When  it  occurs  in  the  lungs,  the  injury  is  attended  with 
hcemoptygis,  or  spitting  of  bloo4.  In  this,  as  in  many  extravasations  of 
the  same  kind,  it  is  probable  that  the  blood  is  effused  rather  in  conse- 
quence of  a  rent,  or  breach  of  continuity  in  the  structure  concerned, 
than  from  what  is  implied  in  the  common  notion  of  the  breaking  of  a 
blood- vessel  But  in  the  early  stage  of  consumption,  the  blood  almost 
always  escax)es  by  exhalation  from  the  extremities  of  the  relaxed  and 
distended  vessels.     See  Louis  '  On  Phthisis  Pulmonalis.' 

The  presence  of  extravasated  blood  does  not  in  itself  produce  much 
irritation,  and  the  coagulum  is  soon  absorbed  when  the  quantity  is  not 
very  great,  and  the  vital  powers  are  not  depressed  by  concomitant 
causes.  Where  pressure  is  applicable,  the  absorption  is  much  quickened 
by  a  bandage  put  on  after  the  inmiediate  effects  of  the  injury  have 
subsided,  as  in  sprains  and  bruises  of  the  limbs ;  friction  and  embro- 
cations have  the  same  effect.  See  '  An  Essay  on  the  Metamorphosis  of 
the  Coloured  Blood  Corpuscles  in  Extravasated  Blood/  by  John  Burden 
Sanderson,  M.D.,  Edinb.,  1851. 

Extravasations  of  urine  may  take  place  in  consequence  of  ruptture  of 
the  bladder  or  urinary  passages  from  ulceration,  mechanical  injuriesi 
or  any  cause  that  produces  d^tenslon  to  a  great  degree.    If  the  fluia 
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escape  into  the  cavity  of  the  abdomen,  the  result  is  uniformly  and 
speedily  fatal  If  it  insinuates  itself  into  the  cellular  tissue  in  the 
neighbourhood  of  the  neck  of  the  bladder  or  the  urethra,  the  accident 
is  still  a  very  serious  one,  though  it  generally  admits  of  cure  if  the 
nature  of  it  be  immediately  recognised.  The  fluid,  which  is  highly 
deleterious,  must  be  promptly  evacuated  by  free  incisions,  and  care 
must  be  taken  to  prevent  further  infiltration.  If  this  be  neglected, 
unhealthy  suppuration  is  sure  to  take  place,  a&.omx)anied  by  fever  of  a 
typhoid  character,  and  followed  by  extensive  mortification. 

The  most  common  causes  of  infiltration  of  urine  are  abscesses  of  the 
prostate  gland,  and  neglected  or  mismanaged  strictures ;  and  a  very 
frequent  consequence  is  the  establishment  of  a  urinary  fistula  in  the 
perineunL    [Urinary  Organs.] 

It  may  be  remarked  that  the  bile  is  sometimes  extravasated  in  the 
same  way  from  the  gall-ducts  or  bladder.  If  it  escape  into  the  abdomen, 
it  is  followed  by  a  similar  fatal  result  from  inflammation  of  the 
peritoneum.    [Calculi,  Biliary.] 

EXTREME  AND  MEAN  RATIO.  To  cut  a  line  according  to 
extreme  and  mean  ratio,  fvBuw  ixpov  icol  fiiiroy  \6yoy  rffitTy,  is  a  phrase 
of  Euclid  which  it  is  not  very  easy  to  explain  from  the  words  of  it. 
The  meaning  is,  to  cut  a  straight  line  in  such  a  manner  that  the  whole 
shall  bear  to  the  greater  part  the  same  ratio  as  the  greater  part  to 
the  less ;  or  to  make  the  greater  segment  a  mean  proportional  between 
the  whole  and  the  less.  Accordingly,  the  square  of  the  greater  segment 
must  be  equal  to  the  rectangle  imder  the  whole  and  the  less  segment ; 
and  Euclid  shows  how  to  make  this  section  in  the  11th  proposition  of 
the  second  book. 

If  the  whole  line  be  called  unity,  and  if  a;  be  the  fraction  which  is  in 
the  greater  segment,  we  must  have 

In  the  sense  of  Euclid,  only  the  value  1  '/S  — J  will  solve  the  pro- 
blem ;  and  the  other  root,  with  the  sign  changed,  solves  the  following 
problem  :  To  produce  a  line  in  such  manner  that  the  part  produced 
may  be  a  mean  proportional  between  the  given  line  itself  and  the  line 
made  up  of  the  given  line  and  the  part  produced.  Any  one  who 
examines  Euclid's  construction  will  very  easily  see  the  formation  of  i, 
oi  ^V5j  and  the  subtraction  of  the  first  from  the  second. 

The  fraction  x  cannot  be  expressed  arithmetically,  and  the  segments 
are  incommensurable.  But  if  a  and  b  be  any  two  numbers,  of  which  a 
is  the  less,  and  if  we  form  a  third  by  adding  the  two,  a  fourth  by 
adding  the  second  and  third,  and  so  on,  as  in  the  series  a,  b,  a  +  b, 
a  +  26,  2a  +  36,  8a  +  56;  5a  +  86,  &c.,  it  is  demonstrable  that  the  farther 
we  go  the  more  nearly  does  the  ratio  of  any  one  to  the  next  represent 
that  of  the  less  to  the  greater  segment  of  a  line  divided  in  extreme  and 
mean  ratio.  If  we  begin  with  1  and  1,  we  have  the  series  1, 1,  2,  3,  5,  8, 
13,  21,  34,  55,  89,  &c.  &c.  Thus,  if  89  inches  be  divided  into  34  and 
55  inches,  the  division  required  is  nearlv  made,  for  the  rectangle  has 
89  X  34,  or  3026  square  inches,  and  the  square  has  55  x  55,  or  3025 
squai'c  inches.    This  process  gives  us  the  results  of  turning 

1— a;=a^,  or  x= 

l  +  a? 

Ill 

into  X  =  —  ^ ,  &c.  [Fractions,  Continued],  and  then  makinxr 

1+  1+  1+         ^  ^^ 

successive  approximations.  It  is,  x)erhaps,  just  worth  noting,  that  the 
nth  number  in  the  series  1, 1,  2,  8,  5,  8,  &c.,  is  the  number  of  ways  in 
which  n  can  be  made  up  out  of  odd  numbers,  difierences  of  order 
counting  as  diilerent  ways :  thus,  6  can  be  made  up  in  8  ways  out  of 
odd  numbers.  Accordingly,  the  greater  n  is  taken,  the  more  nearly 
are  the  numbers  of  ways  in  which  n  and  n  +  1  can  be  composed  of  odd 
numbers  in  the  proportion  of  the  segments  of  a  line  divided  in  exti*eme 
and  mean  ratio. 

The  use  of  4iis  division  in  elementary  geometry  is  as  a  step  to 
dividing  four  right  angles  into  five  equal  parts,  as  in  the  10th  propo- 
sition of  the  fourth  book.  In  fact,  the  half  of  4^/5— J  is  the  sine  of 
18*,  the  fifth  part  of  a  right  angle. 

EYE,  IN  OPTICS.     [Optics.] 

EYE-PIECE,  a  combination  of  lenses  for  the  purpose  of  examining 
the  tTnage  of  an  object  formed  by  the  object-glass,  or  by  an  achromatic 
combination  of  lenses  in  the  tube  of  a  telescope  or  of  a  compound 
microscope.  Eye-pieces  are  usually  of  two  kinds, — the  Huygenian  or 
negative,  and  Jianudm'a  or  positive  ;  but  the  former  is  most  commonly 
used.  It  consists  of  two  plano-convex  lenses,  with  their  convex  sur- 
faces towards  the  object-glass.  The  one  nearest  the  eye  is  known  as 
the  eye-glass,  while  the  other  is  called  the  jidd-glass,  its  function  being 
to  increase  the  field  of  view.  Between  the  two  lenses  is  a  perforated 
Bt'tp  or  diaphragm,  for  the  purpose  of  cutting  oif  the  extreme  rays  that 
might  disturb  the  perfection  of  the  image. 

Ramsden's  eye-piece  also  consLsts  of  two  plano-convex  lenses ;  but 


the  field-glass  has  its  convex  siuface  turned  upwards  instead  of  down- 
wards. The  positive  eye-piece  is  chiefly  used  with  the  micrometer. 
[Microscope  ;  Telescope  ;  Doublets  ;  Micrometer,  &c.] 

EYES,  PROPAGATION  BY.  The  power  of  propagatmg  plant* 
by  any  other  means  than  seeds  depends  entirely  on  the  presence  of 
leaf-buds  or  "  eye*,"  as  they  are  technically  called  by  gardeners.  A 
plant  niay  in  fact  be  regarded  as  a  congeries  of  individuals,  and  each 
leaf-bud  is  an  individual  capable  of  maintaining  an  independent  exist- 
ence. Though  this  is  generally  true,  the  buds  of  all  plants  will  not 
grow  when  removed  from  their  parent  stock.  Many,  however,  admit 
of  their  buds  being  removed  from  one  branch  and  placed  upon 
another,  which  constitutes  the  process  of  budding.  [Buddi;\;].]  Others 
admit  of  a  branch  being  removed  and  placed  in  the  ground,  when  the 
leaf-buds  upon  it  will  develop,  and  the  wood  of  the  branch  form  roots. 
Such  branches  are  called  cuttings.  [Cutting.]  A  few  plants  admit 
of  single  buds  being  taken  and  planted  in  the  earth,  when  they  will 
grow  and  produce  plants  in  the  same  manner  as  seeds.  It  must,  how- 
ever, be  borne  in  mind  in  this  case  that  the  individual  and  not  the 
species,  as  is  the  case  with  seeds,  is  propagated  The  plants  which  are 
most  frequently  propagated  by  eyes  are  the  potato  and  the  vine.  It 
appears  that  for  plants  to  grow  in  this  manner,  the  bud  requires  that 
a  due  supply  of  nutriment  should  be  stored  up  in  the  branch  or  part 
of  the  stem  to  which  it  is  attached.  This  is  undoubtedly  the  case  in 
the  potato,  where  a  large  quantity  of  amylaceous  matter  is  stored  up 
in  the  tubers,  so  that  a  bud  cannot  be  taken  without  carrying  away 
fragments  of  its  alimentary  secretions.  Mr.  Ejiight  observed,  with 
regard  to  the  buds  of  the  vine,  that  those  grew  with  most  rapidity  and 
strength  which  were  in  contact  with  the  largest  quantity  of  alburnum, 
which  he  regards  as  the  nutritious  matter  of  the  yoimg  buds.  The 
provision,  however,  of  alimentary  matter  may  be  in  some  cases, 
as  has  been  pointed  out  by  Dr.  Lindley,  disadvantageous  by  pro- 
moting too  great  a  development  of  stems  and  leaves.  According  to 
theory,  the  more  nutritive  matter  there  is  for  the  eyes,  the  greater 
crop  there  will  be ;  and  thus  it  would  seem  that  it  would  be  more 
advantageous  to  plant  whole  potatoes  than  portions  of  the  potato  or 
sets.  Dr.  Lindley  proved  by  a  series  of  numerous  experiments,  that 
the  weight  of  potatoes  per  acre  is  greater  under  equal  circumstances, 
from  sets  than  from  the  whole  tubers  by  upwards  of  from  seven  cwt. 
to  three  tons  per  acre,  and  considerably  more  on  comparison  of  the 
clear  produce  after  deducting  the  weight  of  sets  employed  in  both 
cases.  He  supposes  "  the  rai^ess  of  the  vegetation  from  Ihe  whole 
tubers  to  be  the  cause  of  the  diminished  crop ;  for  the  stems  were 
unable  to  support  themselves,  and  were  blown  about,  laid,  and  broken 
by  the  wind."  A  curious  fact  with  regard  to  the  growth  of  the 
eyes  on  different  parts  of  the  potato  has  been  pointed  out  in  the 
'  Gardener's  Magazine.'  It  is  well  known  to  the  cultivators  of  potatoes 
in  Lancashire  that  different  eyes  germinate  and  yield  their  produce  at 
very  different  times,  some  being  ripe  or  fit  for  use  as  early  as  the 
middle  of  May,  and  others  not  till  June  or  July.  It  is  found  that  it 
is  the  sets  which  are  nearest  the  extremity  of  the  potato  which  ripen 
soonest ;  and  these  are  planted  in  Lancashire  in  warm  places,  in  March 
or  the  beginning  of  April,  and  are  ready  for  the  market  by  the  middle 
of  May.  The  produce  of  the  next  sets  are  ready  a  fortnight  after,  and 
that  from  the  root  end  still  later. 

In  propagating  the  vine  by  this  means  an  eye  is  taken  with  a  small 
portion  of  the  stem  adhering  to  it,  and  is  placed  in  earth  with  a 
bottom  heat  of  75°  or  80".  It  should  be  kept  in  a  damp  atmosphere, 
when  it  speedily  shoots  upwards  into  a  branch,  and  at  the  same  time 
establishes  itself  in  the  soil  by  the  development  of  roots.  In  order  to 
ensure  the  success  of  this  operation,  it  is  necessary  that  the  bud  should 
be  dormant  at  the  time  it  is  removed,  and  that  a  unall  piece  of  well- 
ri|3ened  wood  should  be  separated  with  it. 

There  is  another  mode  of  propagating  plants  resembling  this,  and 
that  is  by  planting  the  abortive  branches,  called  '  Knaurs,'  and  embryo 
buds.  TMs  plan  is  pursued  in  Italv  for  the  propagation  of  olive 
trees.  These  knobs  or  abortive  branches  are  produced  by  other  trees 
besides  the  ohve,  and  might  be  made  use  'of  for  the  same  purpose. 
The  beech,  the  poplar,  the  cedar,  and  many  other  trees  produce  these  . 
knobs  in  abundance  in  this  country. 

EYRE  (from  the  old  French  eyre,  a  journey),  the  court  of  he 
justices  itinerant  who  were  regularly  estabUshed,  if  not  first  appoint  xi 
by  the  parliament  of  Northamptoi^  a.d.  1176 — 22  Hen.  II. — wit  a. 
delegated  power  from  the  king's  great  court,  or  Aula  Regis.  TJ 
were  first  appointed  to  make  their  circuit  round  the  kingdom  once  « 
seven  years,  but  by  Magna  Charta,  c.  12,  it  was  provided  that  tlK;y 
should  be  sent  into  every  county  once  a  year.  (4  Inst.  184.)  Th'  3 
itinerant  judges  have  been  long  superseded  by  the  modem  justices  rf 
assize.  There  was  also  a  court  so  called  which  was  held  before  the 
chief  justices  of  the  several  forests^  under  the  old  Forest  Lawti. 
[Forest  Laws.] 
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